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PROGRESS  REPORT  OF  STTREAM  MEASUREMENTS  FOR 
THE  CALENDAR  YEAR  1905. 

PART  VIII. 


By  C.  0.  Babb,  M.  C.  Hindbruder,  and  J.  C.  Hott. 


INTRODUCTION. 
ORGANIZATION   AND  SCOPE  OF  IVORK. 

Tike  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
of  facts  conoeming  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  the  great  navigable 
rivers.  These  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the 
faD  of  1888,  when  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first 
specific  appropriation  for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which 
contained  an  item  of  $12,500  "for  gauging  the  streams  and  determining  the  water  supply  of 
the  United  States,  including  the  investigation  of  underground  currents  and  artesian  wells 
in  the  arid  and  semiarid  sections."    (28  Stat  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  graduaUy  increased,  as  shown  by  the  fol- 
lowing table: 

Afmtud  appropriationafar  hydrograpkic  surveys,  fiscal  years  ending  Jvne  SO,  1895-1906, 


ISK 1 $12,500 

1806 30,000 

lar? 50,000 


1901 100,000 

1902 100,000 

1908 200,000 


1896 60,000   I   1904 200,000 

1890 50,000      1905 200,000 

1900 50,000  1   1906 200,000 

As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended  and  at 
the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods 
and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is 
also  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc., 
which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  important  river  basin  in  the  United  States  and  is  of  direct  value  in  the  com- 
mercial and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it  is 
muntained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If  the 
water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning  thA 
minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention.  In 
all  sections  of  the  country  pemmnent  gaging  stations  are  maintained  for  general  statistical 
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purposes,  to  show  the  conditioDS  existing  through  long  periods.  They  are  also  used  as  pri- 
mary stations,  and  their  records  in  connection  with  short  series  of  measurements,  serve  as 
bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  "Report  of  Progress  of  Stream  Measurements,"  which  contains 
the  results  of  this  work,  is  published  in  a  series  of  fourteen  WaterSupply  and  Irrigation 
Papers,  Nos.  165  to  178,  as  follows: 

No.  185.  Atlantic  coast  of  New  England 'drainage. 

No.  166.  Hudson,  Passaic,  Rarltan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  Oulf  of  Mexico  drainages. 

No.  169.-  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern,  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  nn.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  !78.  Columbia  River  and  Pugot  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the  drain- 
ages of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have  been 
again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress  Report 
has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for  one  or 
more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been  redi- 
vided,  and  the  facts  have  been  arranged,  so  far  as  practicable,  geographically. 

List  of  drainage  basins  in  the  United  States. 

NORTHERN  ATLANTIC  DRAINAGE  BASINS. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presumpscot. 

Saco. 

Mcrrimac. 

Connecticut. 

Blackstone. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


Suwanee. 

Apalachicola. 

MobUe. 


Thames. 

Housa  tonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 

SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 

Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  southern  Atlantic. 

EASTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 

I  Pearl. 

1  Minor  ca.Htem  Gulf  of  Mexico. 
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DRAINAGE    BASINS DEFINITIONS. 


EASTERN  MISSISSIPPI  RIVKR  DRAINAQK  BASINS. 


Lower  eastern  Mlsaisalppi.  {   Upper  eastern  ULsslssippi. 

Ohio. 

ST.  LAWRKNCE  RIVER  DRAINAGE  BASINS. 

Lake  Superior.  I  Niagara  River. 


Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Erie. 


Upx>er  western  MississippL 

Miseouri. 

Heiamec. 


Sabine. 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


WSSTBEN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

Lower  western  Mississippi. 

Arkansas. 

Red. 

WESTERN  GULF  OP  MEXICO  DRAINAGE  BASINS. 

Quadelupe. 

San  Antonio. 

Nueces. 

Rio  Qrande. 

Minor  western  Qulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 


Wasatch  Mountains.  I  Sierra  Nevada. 

Humboldt.  I  Minor  streams  in  Great  Basin. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


PACinC  COAST  DRAINAGE  BASINS. 

Ck>lumbla. 
Puget  Sound. 


HUDSON  BAT  DRAINAGE  BASINS. 

DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — the  ''run-off''  or '' discharge" — is  expressed  in 
various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terms  may  he  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
feet.    They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge  of 
water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  gen- 
erally used  as  a  fundamental  unit  from  which  others  are  computed. 

''  Gallons  per  minute  "  is  generally  used  in  connection  with  pumping  and  city  water  supply. 

The  ''miner's  inch"  is  the  rate  of  discharge  of  water  that  passes  through  an  orifice  1  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irri- 
gators throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used,  tn 
most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"Second-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of  water 
flowing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run- 
off is  distributed  uniformly,  both  as  regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
work,  lliere  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet  or  approximately 
2  acre-feet. 
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EXPLANATION   OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  Bnd  and  use  the  station.  They  also  give,  as  far  as  pos- 
sible, a  complete  history  of  all  the  changes  that  have  occurred  since  the  establishment  of 
the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
arec  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the 
table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second -feet  corresponding  to  each  stage  of  the  river 
as  given' by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  ^'Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest.  This  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge laiiger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum''  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "Mean "  is  the  average  flow  for  each  second  during  the  month.  On  this  are 
based  the  computations  for  the  three  remaining  columns,  which  are  deflned  on  page  3. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  ruUs  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
in  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  numl^er  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the  last 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(^)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding 
figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  l>e  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  It  is  preceded  by  an  odd  figure,  drop  the 5  and 
increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 

Special  rule'  lor  computation. 

1.  Rating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant 
No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Dally  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
feet.  Between  100  and  10,000  second-ieet,  the  last  figure  in  the  monthly  mean  shall  be  a  significant  figure. 
This  also  applies  to  the  yearly  mean. 

4.  Second-ieet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out  to  at 
least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is  preceded 
by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures.  Exam- 
ple: 1.25;  .125,  .012.  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  m  three 
significant  figures  and  at  least  two  decimals  places. 
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CONVENIENT   EQUIVAIiENTS. 

1  secoDd-foot  equals  50  California  miner's  inches. 
I  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 

\  1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  or  13.572  Inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cuhic  mile;  equals  31,536,000  cubic  feet. 

I  second-foot  equals  about  1  acre-inch  per  hour. 

]  second-foot  falling  10  feet  equals  1.136  horsepower. 

100  California  miner's  inches  equals  15  United  States  gallons  per  second. 

100  California  miner's  inches  equal  77  Colorado  miner's  Inches. 

100  California  miner's  inches  for  one  day  equal  4  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  equal  130  California  miner's  inches.  • 

100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second-font. 

100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot 

1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  Inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  inch  equals  2.54  centimeters. 

1  foot  equals  0.3048  meter. 

1  yard  equals  0.9144  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 

1  square  yard  equals  0.836  square  meter. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  259  hectares. 

I  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  yard  equals  0.7646  cubic  meter. 

1  cubic  mile  equals  147,198,000,000  cubic  feet. 

1  cubic  mile  equals  4,667  second-feet  for  one  year. 

I  gallon  equals  3.7^54  liters. 

1  gallon  equals  8.36  pounds  of  water. 

1  gallon  equals  231  cubic  inches  (liquid  measure). 

1  pound  equals  0.4536  kilogram. 

1  avoirdupois  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams. 

1  meter  equals  38.37  inches.     Log.  1.5951654. 

1  meter  equals  3.280633  feet.     Log.  0.5150842. 

1  meter  equals  1.093611  yards.    Log.  0.0388629. 

1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 

1  square  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 

1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 

1  liter  equals  1.0567  quarts. 

1  gram  equals  15.43  grains. 

1  kilogram  equals  2.2046  pounds. 

I  tonneau  equals  2,204.6  pounds. 

1  loot  per  second  equals  1.097  kilometers  per  hour. 

I  loot  per  second  equals  0.68  mile  per  hour. 

I  cubic  meter  per  mmute  equals  0.58S6  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  I  ton  per  square  foot;  equals  1  kilogmm  per 
square  centimeter. 

Aooeleiation  of  gravity  equals  32.16  feet  per  second  every  second. 

1  horsepower  equals  550  loot-pounds  per  second. 
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1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
1|  horsepowers  equal  about  1  kilowatt. 

To  calculate  water  power  quickly:  Sec.-ft.  X  fall  in  feet  =  Net  horsepower  on  water  wheel,  realizing 
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80  per  cent  of  the  theoretical  power.  

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025 1\^  A*  I  =  length 
of  weir  in  inches;  ft=head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map : 
Scale  1  :  125000, 1  mile=0.d0688  inch. 
Scale  1  :  90000,    1  mile=0.70400  inch. 
Scale  1  :  62500,    1  mile=l.  01376  inches. 
Scale  1  :  45000,    1  mile=l. 40800  inches. 

FIELrD  METHODS  OF  MEASURING  STREAM  FI.OW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are  given 
in  detail  in  Water-Supply  Papers  No.  94  (Ilydrographic  Manual,  U.  S.  Geological  Survey) 
and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report 
may  readily^  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes — (1) 
those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low^  or 
high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and  the 
methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — (1) 
by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  foimulas; 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the  area 
of  the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  physical  condi- 
tions, the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the 
record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be  used 
in  the  Chezy  formula,  v  =  c\/  r  s.  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing  to  the 
difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be  used  in 
Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  dischai]ge 
of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as  shown  by  marks 
along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suitably 
situated  and  constructed  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow.  The 
conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those  relat- 
ing to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diversion 
and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable  magnitude;  (c) 
topography  or  abutments  which  conflne  the  flow  over  the  dam  at  high  stages;  (rf)  level 
crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice ;  (e)  crests  of  a 
type  for  which  the  coefficients  to  be  used  in  Q=  c  b  h^,  or  some  similar  standard  weir  for- 
mula, are  known  (see  Water-Supply  Paper  No.  150);  (/)  either  no  flash  boards  or  excep- 
tional care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  us(\s.  This  water  must  he  measured  and  added  to  that 
passing  over  the  dam.     To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted 
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should  be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  meas- 
ured, either  by  a  weir,  by  a  current  meter,  or  by  a  simple  system  of  water  wheels  which  are 
of  standard  make  or  which  have  been  rated  as  meters  under  working  conditions  and 
so  installed  that  the  gate  openings,  the  heads  under  which  they  work,  and  their  angular 
velocities  may  be  accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the  esti- 
mates of  flow  will  not  involve,  for  a  critical  stage  of  considemble  duration,  the  use  of  a  head, 
on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions  are 
good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable  results 
are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  periods  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

VdocUy  mtthod. — ^The  determination  of  the  quantity  of  water  flowing  pa.st  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  dlschai^e  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of  the 
bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 
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Fio.  1.— Cable  station,  showing  section  of  river,  car,  gage,  etc. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
chai^e  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy.  Their  essential  requirements  are  practically  the  same,  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section ;  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred  to  as  "equipment," 
are  generally  appurtenant  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluc- 
tuations of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  per- 
manent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  wliore 
the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  posi- 
tion in  the  water  As  a  rule  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  observations  can  more  readily  be  made  and  the  cost  of  equipment 
is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tui^e  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
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surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  all 
surface  float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity  to  the 
mean  velocity.  The  sub8urfac>e  and  tube  or  rod  floats  are  intended  to  give  directly  the  mean 
velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions  are  good, 
as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to  pass 
over  the  "run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharf^e 
measurement  a  large  number  of  velocity  determinations  are  made  at  different  point-s  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  detei^ 
mined.  This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  area  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the  velocity 
per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  Tliey  may,  however,  be  classed  rn 
two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  or  boat  or  by  wading, 
and  gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical 
cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  observed 
are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2 
to  20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars  dropped 
from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of 
strips  the  mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  con- 
ditions existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do  not 
apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  detenninations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates  and  drawing  a  smooth  curve  among  the  resulting 
points  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphically  the  magni- 
tude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve 
and  its  axis  by  the  depth.    On  account  of  the  length  of  time  required  to  make  a  complete 
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measurement  by  this  method  its  use  is  limited  to  the  detennination  of  coefficients  for  pur- 
poses of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  This  method  is  based  on  the  assumption  that  the  vertical  velocity-curve  is  a 
common  parabola,  in  which  the  mean  ordinate  equals  the  mean  of  the  ordinates  at  0.2211 
depth  and  at  0.7886  depth.    Actual  observations  show  that  this  law  holds  very  closely. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth  at  0.5  foot  below  the 
surface  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid  depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  the  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of  mean 
velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of  the 
measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on  many 
streams  under  varying  conditions  show  that  the  average  coefficient  for  reducing  the  velocity 
obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  unaffected  by  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the  stage, 
velocity,  and  channel  conditions.  The  higher  the  stage  the  latger  the  coefficient.  This 
method  is  specially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface  and  noting  the  number  of  revo- 
lutions and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements  under 
ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  gen- 
end  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings 
are  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either 
by  using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams  with  penna- 
Dent  beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections  serve 
to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements  and  from  them  any 
change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They  are  also 
of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measurements,  as  accu- 
rate soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement  the  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those 
for  the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by 
the  total  area. 

The  detennination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period,  and  also  to  the  lack  of  definite  information 
in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method,  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  sur- 
face of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice,  etc. 
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From  these  data  an  approximate  estimate  of  the  daily  flow  can  he  made  by  constnictiiig  a 
rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  considering, 
in  addition  to  gage  heights  and  discharge,  vaiying  thickness  of  ice.  Such  data  as  are  avail- 
able in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146,  pp.  141-148, 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-ofT,  depending  on  whether  or  not  the 
bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is  the 
construction  of  the  rating  table,  which  shows  the  dischaige  corresponding  to  any  stage  of 
the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing,  l^e  construction  of  the  rating  table  depends  on  the  method  used  in  meas- 
uring flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coeflScients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  conditions 
near  its  crest.  Aft^r  inserting  in  the  weir  formula  the  measured  length  of  crest  and  assumed 
coeflicicnt,  the  discharge  is  computed  for  various  heads,  and  the  rating  table  considered. 


Fig.  2.  -Diacharge,  mean-velocity,  and  area  curves  for  South  Fork  of  Skykominh  River  near  Index, 

Wash. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are  the 
results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at  the 
time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current,  and  the 
quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the  vicinity 
of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  per- 
manent channels:  (1)  The  dischai^  will  remain  constant  so  long  as  the  conditions  at  or  near 
the  gaging  station  remain  constant.  (2)  The  discharge  will  be  the  same  whenever  the 
stream  is  at  a  given  stage,  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements  using  gage  heights  as  ordi- 
nates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which  show  the 
discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  development 
of  these  curves  there  should  be  therefore  a  sufficient  number  of  discharge  measurement's  to 
cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating  curve  wilh  its  cor- 
responding mean  velocity  and  area  curves. 
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As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  cur\'es  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

"Hie  area  cunre  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  hi^  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  aro  overhanging. 

The  form  of  the  mean  velocity-curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  Is  the  principal  factor. 
In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  a  straight  line,  con- 
vex or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful  study  of 
the  conditions  at  any  gaging  station  the  form  which  the  vortical  velocity-curve  will  take  can 
be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond  the  limits 
of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve  in  locating 
errors  in  dischaige  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  dischaiige  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams  of 
this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
dischai^e  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods,  rating  tables  can  be  prepared  for  periods  between  such  changes  and  satisfactory 
results  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as  the 
Colorado  and- Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three  days, 
and  the  discharges  for  intervening  days  obtained  either  by  interpolation  modified  by  gage 
hei^t,  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nineteenth 
Annual  Report,  Part  IV,  page  323,  and  in  Engineering  News  of  April  21, 1904.  This  method, 
or  a  graphic  application  of  it,  is  also  much  used  in  estimating  flow  at  stations  where  the  bed 
shifts  but  slowly. 
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Kantas.— District  hydrographer,  M.  C.  Hinderlider;  resident  hydrograpber,  W.  G.  Rusaell.  Ae- 
knowledgments  are  due  the  Atchison,  Topeka  and  Santa  Fe,  Union  Pacific,  Missouri,  Kansas  and  Texas, 
Missouri  Pacific,  and  Chicago,  Rock  Island  and  Pacific  railways  for  annual  passes  issued  to  Mr.  Ruflsell. 
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Messrs.  Hanna  and  Brennan. 

NebroBka.— District  hydrographer,  M .  C.  Hinderlider  f>  assisted  by  J .  C.  Stevens  and  by  H.  C.  Gardner, 
and  F.  S.  Dobson,  assistants  to  the  State  engineer.  Valuable  assistance  was  rendered  by  Prof.  O.  V.  P. 
Stout,  of  the  University  of  Nebraska,  in  the  way  of  free  use  by  J.  C.  Stevens  of  office  facilities  and 
suggestions  in  the  methods  for  the  collection  of  field  data.  Acknowledgments  are  also  due  the  Chicago, 
Burlington  and  Quincy,  Chicago  and  Northwestern,  and  Fremont,  Elkhom  and  Missouri  Valley  rail- 
roads for  annual  passes  Issued  in  favor  of  Messrs.  Stevens  and  Gardner. 

If ontena.— District  engineer,  C.  C.  Babb,<^  assisted  by  C.  T.  Prall,  L'.  R.  Stockman,  H.  M.  Morse,  W. 
B.  Freeman,  J.  H.  Sloan,  A.  P.  Porter,  and  Gordon  Edson.  Acknowledgments  are  due  the  Great 
Northern  and  Northern  Pacific  railways  for  transportation  and  to  Mr.  J.  W.  Shields,  of  Choteau,  Mont., 
for  voluntary  observations  of  Teton  River. 

North  Dakota.— District  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  the  engineering 
department  of  the  University  of  North  Dakota. 

i9ou/A  Doiboto.— Resident  hydrographer,  R.  F.  Walter.^ 

Wyoming.— The  hydrographic  work  in  the  State  has  been  carried  on  under  the  direction  oi  the  di9> 
trlct  hydrographer,  M.  C.  Hinderlider,  and  by  the  resident  hydrographer,  A.  J.  Parshall.  Acknowl- 
edgments are  due  for  annual  passes  over  all  their  lines  in  Wyoming  to  the  Union  Pacific,  Chicago,  Bur- 
ington  and  Quincy,  Colorado  and  Southern,  Colorado  and  Wyoming,  and  Fremont,  Elkhom  and 
Missouri  Valley  railroads. 

GENERAL  FEATURES  OF  THE  MISSOURI  RIVER  DRAINAGE. 

Missouri  River  and  its  innumerable  tributaries  drain  an  immense  area  in  the  northern 
and  western  section  of  the  United  States.  The  northern  boundary  of  this  area  is  approxi- 
mately the  fiftieth  parallel,  the  southern  the  thirtj-ninth;  its  western  limit  is  the  Rocky 
Mountain  region,  while  to  the  east  the  divide  between  this  basin  and  that  of  the  upper  Mis- 
sissippi crosses  eastern  North  and  South  Dakota,  western  Iowa,  and  northeastern  Missouri. 
Its  extent  east  and  west  is  about  900  miles;  north  and  south  it  is  600  miles;  the  basin  com- 
prises a  total  of  492,000  square  miles. 

The  topography  of  the  basin  is  of  the  most  varied  character,  ranging  from  the  mountain- 
ous regions  of  Montana,  Wyoming,  and  Colorado  to  the  roUing  prairies  of  the  Dakotas, 
Nebraska,  and  Kansas.  The  upp>er  tributaries  drain  a  forested  region,  but  the  main  stream 
flows  through  a  country  almost  wholly  devoid  of  forests.  The  precipitation  in  the  moun- 
tainous portion  of  the  basin  is  mainly  in  the  form  of  heavy  snowfall,  but  a  great  part  of  the 
area  lies  within  the  arid  and  semiarid  regions,  and  it  is  probable  that  the  average  annual 
precipitation  throughout  the  entire  basin  is  less  than  20  inches. 

The  tributaries  are  mostly  in  the  upper  course  of  the  river  and  from  the  western  side  of 
the  basin.  The  most  important  of  these  tributaries  are  Mussellshell,  Marias,  Milk,  Yellow- 
stone, Cheyenne,  Platte,  and  Kansas  rivers. 

The  work  of  the  United  States  Geological  Survey  in  this  drainage  area  during  1905  is  set 
forth  in  the  following  ptages: 

MISSOURI  RIVER. 

DESCRIPTION  OF  BASIX. 

Missouri  River  proper  is  formed  in  southwestern  Montana  by  the  union  of  three  streams 
which  were  discovered  by  Lewis  and  Clark  in  1806  and  named  by  them  Jefferson,  Madison, 
and  Gallatin  rivers.  Jefferson  and  Madison  forks  come  together  first,  and  within  2  ralles 
they  are  joined  by  the  Gallatin.  The  head  of  the  Missouri  thus  formed  lies  in  about  latitude 
45°  56'  north  and  longitude  111°  32'  west.     Each  of  the  three  headwater  rivers  is  about  90 


a  District  hydrographer  for  Missouri  during  1906,  A.  II.  Ilorton,  876  Federal  Building,  Chicago,  III. 
b  District  hydrographer  for  1906,  Adna  Dobson,  State  engineer,  Lincoln,  Nebr. 

e  District  hydrographer  for  Montana,  northwestern  Minnesota,  North  Dakota,  and  north«ni  Wyo- 
ming, 1906,  H.  M.  Morse,  Huntlev,  Mont. 
i  District  hydrographer  lor  1906,  J.  £.  Stewart,  Belle  Fourche,  S.  Dak. 
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feiet  wide,  flows  with  great  velocity,  and  diachai^es  large  quantities  of  water.  The  Gallatin 
Is  the  most  rapid  of  the  three.  The  beds  of  all  are  formed  of  smooth  pebbles  and  gravel  and 
the  waters  are  perfectly  transparent. 

From  the  junction  of  the  three  forks  the  course  of  the  Missouri  lies  through  mountain  val- 
leys and  deep  canyons,  from  which  it  finally  issues  through  a  goige  in  a  range  of  rocks,  called 
by  Lewis  and  Clark  the  ''gates  of  the  Rocky  Mountains.''  Thirty-five  miles  above  Fort 
Benton  the  river  pours  over  Great  Falls  and  from  that  point  onward  it  is  a  navigable  stream. 
For  miles  below  the  falls  the  river  flows  in  a  deep  canyon,  with  banks  ninging  from  100  to  160 
feet  in  height.  Below  the  mouth  of  Marias  River,  which  enters  from  the  north,  the  banks 
are  less  abrupt  and  rise  with  gentle  slopes  to  the  bluffs.  The  high-water  width  of  the  river, 
which  in  the  vicinity  of  Fort  Benton  is  500  to  1,000  feet,  increases  to  1,500  feet  at  the 
mouth  of  Milk  River  and  to  2,000  feet  near  the  mouth  of  the  Yellowstone.  Below  the  Yel- 
lowstone the  width  gradually  increases  from  2,000  to  3,000  feet,  and  this  remains  approxi- 
mately the  average  width  for  600  miles  of  its  course. 

From  the  mouth  of  the  Yellowstone  the  Missouri  follows  a  winding  but  on  the  whole 
.<wutheasterly  course  until  it  is  joined  by  the  Kansas;  thence  it  flows  more  to  the  east  across 
the  State  of  Missouri,  and  empties  into  the  Mississippi  16  miles  above  St.  Louis,  189  miles 
above  the  mouth  of  the  Ohio,  and  2,824  miles  below  the  junction  of  its  three  upper  forks. 

For  the  first  350  miles  below  the  union  of  the  three  forks  the  Missouri  is  a  comparatively 
clear  stream,  but  approximately  midway  between  the  forks  and  the  mouth  of  the  Yellow- 
stone its  character  gradually  changes  and  it  becomes  turbid.  Although  a  large  amount 
of  the  sediment  carried  by  the  Missouri  is  undoubtedly  brought  in  by  the  drainage  of  its 
tributaries,  the  greater  part  is  derived  from  the  caving  of  its  banks. 

The  volume  of  the  Missouri  is  subject  to  great  variations,  the  ordinary  high-water  dis- 
chai^  at  the  mouth  being  about  28  times  the  low-water  discharge.  The  freshets  are  caused 
by  melting  snow,  and  heavy  summer  rains.  The  amount  of  snow  falling  on  the  prairies  is 
usually  small,  but  among  the  Rocky  Mountains  the  snows  begin  early,  continue  late,  and 
accumulate  to  great  depths.  The  regular  floods  occur  in  May  and  June,  the  June  rise  being 
as  a  rule  higher  and  lasting  longer.  Thereafter  the  river  steadily  decreases  in  volume,  the 
minimum  being  reached  during  the  winter  months. 

Except  in  the  mountain  canyons  the  Missouri  flows  through  an  alluvial  bottom  land  of  the 
most  fertile  character,  varying  in  width  from  IJ  miles  near  the  mouth  to  17  milas  in  the 
vicinity  of  Sioux  City.  Through  this  flood  plain  the  river  winds  back  and  forth,  leaving 
tongues  of  land  alternately  on  either  side,  stretching  out  from  one  bluff  to  within  a  few  thou- 
sand feet  of  the  other.  In  the  vicinity  of  St.  Joseph  the  Missouri  is  said  to  make  eight  com- 
plete crossings  within  a  distance  of  30  miles,  measured  in  the  direction  of  its  general  course. 

Irrigation  is  practiced  on  various  tributaries  of  the  stream  and  agriculture  has  been  exten- 
sively developed  in  several  of  the  valleys.  The  Missouri  itself  has  not  been  used  for  irriga- 
tion, owing  to  its  high  banks  and  the  consequent  difficulty  of  diversion. 

Information  in  regard  to  this  basin  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann— Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  11,  ii,  pp  42-43;  12,  ii,  pp  236-237;  13,  Ui,  pp  34-35;  22,  iv,  p  280;  WS  84,  pp  13-14;  99, 
pp  34-96;  130,  pp  68-69. 
Irrigation  surveys  in,  engineering  features:  Ann  11,  ii,  pp  114-133;  13,  iii,  pp  34-63,  53-54. 
RainJkll  dato:  Ann  13,  iii,  pp  39-11;  20,  iv,  p  235;  WS  75,  pp  114-116. 
RainfaU  and  run-off  relation:  Ann  20,  iv,  pp  232-235;  WS  75,  pp  117-118. 

JEFFERSON  RIVER  NEAR  SAPPINGTON,  MONT. 

This  station  was  established  November  13, 1894,  and  was  discontinued  December  31 ,  1905. 
It  is  located  1  mile  north  of  the  railroad  station  at  Sappington,  Mont.,  and  7  mile.s  above 
Willow  Creek. 

The  channel  is  straight  for  500  feet  above  and  below  the  station.  Both  banks  are  com- 
posed of  clay  and  are  covered  with  willows  and  underbrush ;  the  right  bank  may  overflow  at 
extremely  high  water.  The  bed  is  smooth  and  regular  and  is  covered  with  gravel.  The 
current  is  swift  and  entirely  free  from  eddies.    The  section  is  an  excellent  one. 
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UntU  June  15,  1904,  discharge  measurements  were  made  by  means  of  a  cable  situated 
about  300  feet  above  the  old  wooden  bridge  of  the  Northern  Pacific  Railway.  On  that  date 
the  cable  station  was  destroyed  and  for  a  time  measurements  were  made  from  the  lower  side 
of  the  railroad  bridge.  The  new  cable  put  in  November  1,  1904,  was  placed  about  500  feet 
above  the  old  one,  on  account  of  the  building  of  a  new  railroad  bridge  at  the  former  site. 

During  1905  the  gage  was  read  twice  daily  up  to  April  1  by  John  Fraser  and  from  April  1 
to  November  11  by  L.  T.  Hare,  the  agent  of  the  Northern  Pacific  Railway  at  Sappington; 
after  the  latter  date  observations  were  taken  onc«  each  day.  The  original  gage  was  a  verti- 
cal staff  fastened  to  the  middle  pier  of  the  Northern  Pacific  Railway  bridge.  November  3i 
1897,  the  gage  datum  was  lowered  0.80  foot.  Readings  far  the  subsequent  years  were 
adjusted  to  the  new  datum,  but  those  for  the  rest  of  1897  were  cxjrrected  to  agree  with  the 
old  datum.  Ltiter  a  chain  gage  was  fastened  to  the  upstream  side  of  the  old  railroad  bridge; 
the  length  of  the  chain  w^as  16.30  feet.  Juno  14,  1905,  the  gage  was  moved  to  the  down- 
stream side  of  the  new  railroad  bridge,  200  feet  above;  the  new  chain  length  is  24.31  feet. 
The  same  datum  was  used  for  the  new  gage,  and  as  the  water  surface  is  0.03  foot  higher  at 
this  point,  there  was  an  increase  of  0.03  foot  in  the  gage  readings.  All  readings,  however, 
have  been  referred  to  the  old  datum.  Bench  marks  Nos.  1,  2,  and  3  are  unreliable  and  two 
additional  bench  marks  have  been  established,  as  follows:  (4)  A  cross  on  top  of  the  coping 
at  the  northwest  comer  of  a  small  concrete  culvert  800  feet  east  of  the  old  railroad  bridge; 
elevation,  11.57  feet.  (5)  A  flat  notch  cut  in  the  sloping  surface  on  the  lower  wing  wall  of 
the  east  abutment  of  the  Northern  Pacific  Railway  bridge,  about  4  feet  from  the  low^er 
corner,  marked  **U.  S.  G.  S.  B.  M.;"  elevation,  11.62  feet.  Elevations  are  above  the  zero 
of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull  "Bulletin;  WS = Water- 
Supply  Paper) : 

Description:  Ann  18,  iv,  pp  134-135;  19,  iv,  p  281;  Bull  131,  p  22;  140,  pp  92-93;  WS  15,  pp  70-71;  27, 
p  68;  37,  pp  206-207;  49,  p  264;  66,  p  19;  84,  pp  47-48;  99,  p  133;  130.  pp  85-86. 

Discharge:  Ann  18,  iv,  p  135;  Bull  131,  pp  22,  92;  140,  p  93;  WS  15,  p  71;  27,  pp  74-75;  37,  p 207;  49,  p  264; 
66,  p  20;  84,  p  48;  99.  p  133;  130,  p  86. 

Discharge,  monthly:  Ann  18,  iv,  p  136;  19,  iv,  p  282;  20,  iv,  pp  234,  238;  22,  iv,  p  286;  WS  75,  pp  117, 120; 
84,  p  49;  99,  p  135;  130,  p  88. 

Discharge,  yearly:  Ann  20,  iv,  p  53. 

Gage  heights:  WS  II,  p  49;  15,  p  71;  27,  p  71;  37,  p  207;  49,  p  264;  66,  p  20;  84,  p  48;  99,  p  134;  130,  p  S7. 

Hydrographs:  Ann  19,  iv,  p  283;  20,  iv,  p  238;  22,  iv,  pp  286,  287;  WS  75,  p  120. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  235;  WS  75,  p  118. 

Rating  tebles:  Ann  18,  iv,  p  135;  19,  iv,  p  282;  W^S  27,  p  75;  52,  p  516;  66,  p  170;  84,  p  48;  99,  p  134; 
130,  p  87. 

Discharge  measurements  of  Jefferson  River  near  Sappington,  Mont.,  in  1905. 


Date. 


Hydrographer. 


April  3 1  L.  R.  Stockman. 

May  4 |  J.  H.  Sloan 

May  19 do 

June  14 1 do 

Julys do 

August  4 do 

September  7 . . .! do 

September  21 do 

October  27 II.  M.  Morse 

November  16  . . i  J.  11.  Sloan 


Width. 


Feet. 
250 
250 
250 
252 
255 
248 
237 
247 
250 
250 


Area  of 
section. 


Sq.ft. 
631 
705 
581 
1,172 
887 
5.58 
377 
363 
583 
646 


Mean 
velocity. 

Gage, 
hdi^t. 

Dis- 
charge. 

Ft.  per 

sec. 

Feci. 

Sec.-ft. 

2.01 

2.20 

1,267 

2.06 

2.32 

1,454 

2.11 

2.05 

1,224 

3.52 

4.02 

4,122 

2.38 

2.82 

2,112 

1.76 

1.92 

983 

1.56 

1.50 

588 

1.33 

1.37 

484 

1.99 

2.15 

1.159 

2.03 

2.25 

1,312 
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DaUy  gage  heighty  in  feet,  of  Jefferson  River  near  Sappington,  Mont.,  for  1906, 


Day. 


1. 
2. 
3. 
4.. 

5.. 

6.. 

7,. 

8.. 

9., 
10.. 
11.. 
12.. 
13.. 
14.. 
15., 
16,. 
17.. 
18.. 
19.. 
7).. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


29.. 
30.. 
31.. 


Jan. 

6.35 
5.3 

5.3 
5.3    I 
5.15  I 
5.25  ! 
5.3    I 
5.3    ' 
5.06 
4.95  ; 
2.95 
2.7 

2.7  , 
2.85 

3.2 ; 

3.85 

4.75 

5.35 

5.3 

5.2 

5.2 

5.2  ' 
5.25 

5.3  ' 
5.3 
5.35  ' 

5.4  ' 
5.4  ' 
5.4 

4.8  I 


Feb. 

4.35 

4.3 

4.3 

4.3 

4.55 

4.7 

4.8 

4.8 

4.9 

4.9 

4.9 

4.8 

4.8 

4.55 

4.5 

4.6 

4.6 

4.6 

4.85 

4.9 

5.0 

5.15 

5.2 

5.1 

5.15 

5.15 

5.2 

5.2 


Mar. 

5.2 

5.2 

5.3 

5.3 

3.35 

2.65 

2.5 

2.3 

2.3 

2.3 

2.3 

2.15 

2.2 

2.2 

2.35 

2.4 

2.45 

2.5 

2.5 

2.5 

2.55 

2.45 

2.4 

2.4 

2.3 

2.3 

2.35 

2.2 

2.2 

2.2 

2.2 


Apr. 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.15 

2.2 

2.45 

2.55 

2.6 

2.5 

2.5 

2.4 

2.4 

2.4 

2.5 

2.5 

2.5 

2.5 

2.55 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.75 

2.6 

2.55 


May. 

2.4 

2.45 

2.4 

2.35 

2.3 

2.3 

2.2 

2.1 

2.1 

2.2 

2.2 

2.2 

2.15 

2.1 

2.05 

2.0 

1.95 

2.0 

2.1 

2.1 

2.15 

2.25 

2.3 

2.3 

2.2 

2.15 

2.15 

2.05 

2.1 

2.0 

2.0 


June. 

2.15 

2.35 

2.4 

2.6 

2.8 

3.15 

3.35 

3.4 

3.5 

3.55 

3.6 

3.7 

3.8 

3.9 

3.95 

3.8 

3.6 

3.3 

3.25 

3.2 

3.1 

3.0 

3.0 

3.45 

3.65 

4.15 

4.65 

4.7 

4.45 

3.95 


July.     Aug.  j  Sept.  i  Oct.     Nov. 


I 


3.7    1 

3..  ; 

3.6 
3.55 
3.4 
3.2 

3.0  I 
2.75  ' 
2.65  I 
2.55  I 
2.45  I 
2.35  I 
2.25  I 
2.1 

^''  \ 
2.2 

2.3    ' 

2.3  ' 
2.3  : 
2.3  { 
2.25  } 

2.1  I 
2.1 
1.95  I 
1.75 
1.75  , 
1.75 
1.86  j 
2.0    I 
2.0    I 
2.0    I 


1.95 

1.9 

1.9 

1.85 

1.8 

1.75 

1.7 

1.6 

1.6 

1.6 

1.55 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.3 

1.35 

1.35 

1.55 

1.6 

1.55 

1.5 


1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.66 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

1.8 

1.85 

1.85 

1.9 

1.95 

2.05 

2.05 

2.1 

2.15 

2.05 

].a5 

1.95 


Dec. 


1.95 

2.1 

2.15 

2.15 

2.15 

2.15 

2.15 

2.25 

2.25 

2.25 

2.15 

2.15 

2.15  ' 

2.25  i 

2.25  I 

2.25 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.5 

2.6 


2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.7 
2.8 
3.0 
3.2 
3.3 
3.4 
3.1 
3.0 
2.8 
2.8 
2.7 
2.7 
2.7 
2.8 
3.0 
3.2 
3.3 
3.2 
3.0 


Note.— River  partly  gorged  January  I  to  March  6;  pro»)ably  also  gorged  somewhat  during  December. 

Station  rating  table  for  Jefferson  River  near  Sappington,  Mont.,  from  January  1  to  Decem- 
ber 31, 1905. 


Gage 
height. 

Feet. 

Discharge. 
See.-ft. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Sec.-ft. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

1.20 

405 

2.40 

1,485 

3.60 

3,425 

4.80 

5,675 

1.30 

465 

2.50 

1,625 

3.70 

3,605 

4.90 

5,865 

1.40 

530 

2.60 

1,775 

3.80 

3,785 

5.00 

6,055 

1.50 

600 

2.70 

1,925 

3.90 

3,965 

5.20 

6,445 

1.60 

675 

2.80 

2,085 

4.00 

4,165 

5.40 

6,845 

1.70 

755 

2.90 

2,245 

4.10 

4,346 

5.60 

7,255 

1.80 

840 

3.00 

2,405 

4.20 

4,535 

5.80 

7,675 

l.M 

930 

3.10 

2,565 

4.30 

4,726 

6.00 

8,096 

1        2.00 

1,025 

3.20 

2,736 

4.40 

4,915 

6.20 

8,535 

2.10 

1,126 

3.30 

2,905 

4.50 

5,105 

6.40 

8,975 

2.20 

1,235 

3.40 

3,075 

4.60 

6,295 

2.30 

1,356 

3.50 

3,245 

4.70 

6,485 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  17  discharge  measure- 
ments made  duriz^  1904-6,  and  is  weU  defined  throughout. 


16  STREAM    MEA8UEEMKNT8    IN   1905,  PART   VIII. 

Estimated  moTUMy  discharge  qfjeffirson  River  near  Sappingtonf  Mont.,  far  1905. 
[Drainage  area,  8,984  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


March  7-31. 

April 

May 

June 

July 

August 

September.. 

October 

November.. 


1,700 
2,005 
1,555 
5,485 
3,605 
978 
600 
1,180 
1,625 


The  period . 


Min^miim. 


Mean. 


1,180 
1,125 
978 
1,180 
798 
408 
405 
000 
978 


1,413 

1,578 

1,214 

3,206 

1,005 

058 

530 

814 

1,340 


Total  in 
acre-feet. 


70,070 
93,900 
74,060 
190,800 
'102,400 
40,460 
31,800 
50,050 
80,090 


734,300 


Run-off. 


Second-feet 

rsqui 

mile. 


per  square 
nil( 


0.157 
.176 
.135 
.357 
.185 
.073 
.000 
.091 
.150 


Depth  in 
inches. 


0.146 
.196 
.156 
.398 
.213 
.084 
.067 
.105 
.167 


Note.— No  estimate  for  ice  period. 

MADISON  RIVEU  (INCLUDING  CHERRY  CREEK)  NEAR  NORRIS,  MONT. 

This  station  was  established  May  2, 1897,  when  the  old  station  at  Three  Forks  was  discon- 
tinued. The  gage  is  situated  at  Black's  ranch,  12  miles  north  of  Norris  and  25  miles  west  of 
Bozeman;  the  measuring  section  is  located  at  the  point  where  the  river  emerges  from  the 
canyon,  about  4  miles  above  the  gage. 

The  channel  is  curved  both  above  and  below  the  measuring  section,  but  the  bridge  is  at 
a  right  angle  to  the  current.  Both  banks  are  high  and  rocky  and  do  not  overflow.  The 
bed  of  the  stream  is  rocky  and  the  current  is  swift. 

Dischai^  measurements  are  made  from  the  lower  side  of  the  steel  highway  bridge.  The 
initial  point  for  soundings  is  at  the  left  abutment. 

The  gage  at  Black's  ranch,  which  is  observed  twice  daily  by  Mrs.  S.  A.  Black,  is  a  vertical 
rod  fastened  to  a  post  firmly  set  in  the  bed  of  the  river  at  the  right  bank  and  braced  with 
cross-pieces  from  the  bank.  It  is  about  125  yards  west  of  the  house  of  the  observer.  The 
gage  is  referred  to  bench  marks  as  follows:  (1)  Top  of  laige  granite  bowlder,  marked  with 
a  spot  of  black  paint,  20  feet  south  of  the  gage  rod  and  8  feet  east  of  the  river  bank;  eleva- 
tion, 6.86  feet.  (2)  Top  of  white  granite  bowlder,  marked  with  black  paint,  on  the  river 
bank  250  feet  west  of  the  gage;  elevation,  8.82  feet.  Elevations  are  above  the  zero  of  the 
gage. 

Between  the  bridge  and  the  gage,  about  li  miles  above  the  latter.  Cherry  Creek  enters  the 
river  from  the  right.  In  order  to  determine  the  total  amount  of  water  flowing  past  the  gage, 
measurements  of  this  creek  are  always  made  when  the  river  is  measured,  and  the  result  is 
added  to  that  at  the  bridge  above.  The  gaging  station  on  Cherry  Creek  is  at  the  wooden 
highway  bridge  100  yards  above  its  mouth. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacripton:  99,  p  130-131;  130,  p  77. 
Discharge:  99,  p  131;  130,  p  77. 
Discharge,  monthly :  99,  p  132;  130,  p  79. 
Oage  heights:  99,  pp  131-132;  130,  p  78. 
Rating  table:  99,  p  132;  130,  p  78. 
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DUeharge  mtwfurements  of  Madison  River  (induding  Cherry  Creek)  near  Xorris,  Mont.,  in 

1905. 


Date. 


Hydrographer. 


April  1 1  L.  R.  Stockman. 

May  2 |  J.H.Sloan 

May  17 do 

Jtme  13 do 

Julys L..,.do 

August  3.. do 

September2.  .J do 

September  26. .  .1 do 

October  22 ' do 

November  18... ' do 


Width. 


Feet. 
216 
234 
232 
246 
243 
232 
231 
233 
232 


Area  of  i     Mean     I     Gage 
section.  |  velocity,  j  height. 


! 


Sq.ft. 
376 
340 
371 
556 
505 
349 
316 
320 
327 
332 


Ft.  per 
sec. 
3.54 
3.e2 
4.22 
6.00 
5.36 
3.55 
3.55 
3.45 
3.46 
3.45 


Feet, 
1.32 
1.30 
1.43 
2.21 
1.88 
1.21 
1.23  I 
1.22  I 
1.22  1 
1.22  I 


Dl»- 
charge. 


Sec.-ft. 
1,330 
1,335 
1,576 
3,333 
2,714 
1,239 
1,121 
1,104 
1,131 
1,148 


Dis- 
charge 
(Cherry 
Creek 
included). 


8ec.-/t. 
1,346 
1,358 
1,612 
3,488 
2,752 
1,250 
1,135 
1,118 
1,146 
1,157 


DaUy  gage  height,  in  feet,  of  Madison  River  {induding  Cherry  Creek)  near  N orris ,  MonL.,for 

1905. 


Mar. 


1 

2 i 

3 ' 

4 ' 

5 1 

6 ; 

7 ' 

8 1  

9 1 

10 

11 ! 

12 

1.3 

13 

1.3 

14 

1.4 

15 

16 

17 

18 

19 

1.4 

20 

21 

L4 

1.3 
1.3 
1.3 
1.3 
1.3 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Apr. 


Non.— River  frozen  January  1  to  March  11  and  November  26  to  December  31,  inclusive. 
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STREAM    MEASUREMENTS    IN    1905,   PART    VIII. 


Station  rating  table  for  Madison  River  {indvding  Cherry  Creek),  near  N orris,  Mont.,  from 
March  12  to  November  25, 1906. 


he'iglt. 

Discharge.  | 

Sec.-ft.     '! 

Gaee 
height. 

Feet. 

Discharge. 

■  hei^l 
Feet. 

Discharge,  i 

Qa^e 
height. 

Discharge. 

Feet. 

Sec.-ft. 

1' 
Sec.-ft. 

Feet. 

Sec.-ft. 

1.10 

900    Ij 

1.50 

1,770 

;        1.80 

2,500    1 

2.10 

3,275 

1.20 

1,100 
1,320 

1.60 

2,000 

i        1.90 

2,750    |l 

2.20 

3,550 

1.30 

1.70 

2,250 

'        2.00 

3,000    u 

2.30 

3,850 

1.40 

1,540    1 

I 

i! 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  16  discharge  measare- 
ments  made  during  1904-5  and  is  fairly  well  defined  throughout. 

Estimated  m/mthly  discharge  of  Madison  River  (including  Cherry  Creek),  near  N orris,  Mont., 

for  1906. 

[Drainage  are4i,  2,085  square  miles.] 


Month. 


March  12-31.... 

April 

May 

June 

July 

August 

September 

October 

Noveml)er  1-25. 


Discharge  in  second-feet. 


I  I 

Maximum.  Minimum.      Mean. 


J_ 


The  period . 


1,540 
1,540 
2,125 
3,974 
3,000 
1.320 
1,210 
1,100 
1,100 


1,320 
1,540 

900 
2,000 

800 
1,100 
1,100 
1,100 
1,100 


1,463 
1,540 
1,570 
3,195 
1,844 
1,177 
1,171 
1,100 
1,100 


Total  in 
acre-feet. 


58,040 
91,640 
96,540 
190,100 
113,400 
72,370 
69,680 
67,640 
54.540 


J 


Run-ofr. 


Second-feet 

per  souare 

mile. 


0.702 
.739 
.753 

1.53 
.884 
.565 
.562 
.528 
.528 


Depth  in 
inches. 


0.522 
.834 
.868 
1.71 
1.02 
.651 
.627 
.609 
.491 


GAL.L.ATI>:  RIVER  AT  LOGAN,  MONT. 

Gallatin  River  is  formed  by  two  chief  upper  branches,  known  as  East  and  West  Gallatin 
rivers,  which  rise  on  the  western  slopes  of  the  Gallatin  Range  and  unite  a  few  miles  east  of 
Logan,  whence  the  main  stream.flows  northward  to  its  point  of  junction  with  Jefferson  and 
Madison  rivers  near  Three  Forks,  Mont. 

A  gaging  station  was  established  at  Logan  August  24,  1893.  Tlie  present  station  is 
located  200  yards  northwest  of  the  Logan  railroad  depot. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  right  bank  is  high 
and  rocky.  The  left  is  comparatively  low  and  might  overflow  in  the  highest  floods.  Both 
banks  are  covered  with  bushes.  The  bed  of  the  stream  is  sandy,  with  a  small  amount  of 
vegetation.     There  is  but  one  channel  at  all  stages,  and  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  winp 
just  below  the  gage.     The  initial  point  for  soundings  is  at  the  left  cable  support. 

During  1905  gage  readings  were  taken  once  each  day  up  to  October  27  by  N.  A.  Smith. 
After  that  date  the  gage  was  read  by  S.  M.  Rirkbridge.  The  original  gage  was  a  rod  fas- 
tened to  the  cribbing  at  the  intake  pipe  of  the  pump  at  the  railroad  pump  house  immediately 
below  the  old  Northern  Pacific  Railway  bridge;  but  this  was  washed  out,  together  with  the 
crib,  March  10,  1894,  before  any  discharge  measurements  had  been  made.  November  16, 
1894,  a  new  gage  rod  was  installed  under  the  northeast  corner  of  the  bridge,  and  measure- 
ments of  the  river  were  thereafter  made  by  means  of  a  cable  100  yards  above.  This  gage 
was  replaced  September  16, 1896,  by  a  wire  gage  fastened  to  the  upstream  hand  rail  of  the 
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bridge  in  the  east  span.  Bench  mark  No.  2  of  this  g;age  answered  to  the  description  of  bench 
mark  No.  1  of  the  previous  gage.  This  gage  was  destroyed  in  April,  1901,  when  the  old  rail- 
road bridge  was  being  replaced.  A  temporary  gage  was  established  for  the  summer,  and 
July  26, 1901 ,  the  datum  of  this  gage  was  raised  1 .23  feet.  October  20, 1901 ,  a  new  wire  gage 
was  established  on  the  site  of  the  present  station,  1^  yards  upstream  from  the  bridge,  but 
the  re^ings  on  this  gage  had  no  relation  to  those  of  the  previous  gages.  April  16, 1905,  the 
wire  was  replaced  by  a  standard  chain  gage,  but  owing  to  unreliable  descriptions  of  old  bench 
marks  there  was  probably  a  slight  change  in  the  gage  datum  at  that  time.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  outside  of  the  handle  ring  is  21.21  feet.  The 
bench  marks  in  present  use  are  as  follows:  (1)  A  railroad  spike  in  the  west  side  of  the  rear 
post  of  the  gage  frame  3.6  feet  from  the  top  of  the  horizontal  bar;  elevation  above  the  zero 
of  the  gage,  8.02  feet.  (2)  A  point  halfway  down  on  the  beveled  edge  at  the  top  of  the  con- 
crete just  below  the  roller  bearing  on  the  northeast  abutment  of  the  Northern  Pacific  Rail- 
way bridge;  elevation  above  the  zero  of  the  gage,  11.71  feet. 

This  station  was  discontinued  December  31,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull = Bulletin;  WS=Water- 
Supply  Paper) : 

Description:  Ann  18,  Iv,  p  12»-129;  19,  iv,  p  277;  Bull  131,  pp  16-17;  140,  p  89;  WS  15,  p  68;  27,  p  68;  36, 
pp  197-198;  40,  p  262;  66,  pp  17-18;  84,  pp  38-^;  99,  pp  123-124;  130,  pp  82-83. 

Discharge:  Ann  18,  iv,  p  129;  BuU  131,  pp  17, 92;  140,  p  90;  WS  15,  p  68;  27,  p  74;  36,'  p  198;  49,  p  262;  66. 
p  18;  84,  p  39:  99,  p  124;  130,  p  84. 

Dischsrse,  monthly:  Ann  18,  iv,  p  130;  19,  iv,  p  278;  20,  iv,  pp  234,  240;  22,  iv,  p  282;  Bull  140,  p  91;  WS 
75,  p  116;  84.  p  40;  99,  p  126;  130,  p  85. 

Discharge,  yearly:  Ann  20,  iv,  p  53. 

Gage  heights:  BuU  131,  p  18;  140,  p  90;  WS  11,  p  48;  15,  p  68;  27,  p  70;  36,  p  196;  49,  p  263;  66,  p  18;  84,  p 
3d:  99,  pp  124-125;  130,  p  84. 

Hydrographs:  Ann  18,  iv,  p  130;  19,  iv,  p  278;  20,  iv,  p  240;  22,  iv,  p  282. 

Rainlall  and  run-off  relation:  Ann  20,  iv,  p  235;  WS  75,  p  118. 

Rating  tables:  Ann  18,  iv,  p  129;  19,  iv,  p  277;  Bull  140.  p  90;  WS  27,  p  75;  52,  p  516;  84,  p  40;  99,  p  125; 
130,  p  85. 

DMuxrge^  measurements  ofOaUatin  River  at  Logan^  Mont.,  in  1906. 


Date. 


Hydrographer. 


L.R.  Stockman. 

J.H.Sloan 

do 

do 


April  3 . . . 
May4.... 
May  19 . . . 
June  14... 

Jiily8 ' do 

Augusts I do 

S^tember7...| do 

September  21 do 

October  20 do 

October 27 |  H.M.Morse. 

November  16... I  J.  H.  Sloan.. 


Width. 

Feet. 

138  I 


Area  of 
section. 

Sq.ft. 
380 
397 


508 

150 

670 

140 

340 

130 

272 

130 

299 

130 

303 

142 

375 

142 

392 

143 

391 

Mean 
velocity. 

Gage, 
height. 

Ft.  per 
sec. 

Feet. 

1.42 

1.20 

1.55 

1.35 

2.21 

1.94 

3.64 

2.70 

1.04 

.68 

.73 

.40 

.78 

.70 

.87 

.77 

1.47 

1.28 

1.67 

1.41 

1.60 

1.42 

Dis- 
charge. 


Sec.'ft. 
540 
614 
1,125 
2,438 
353 
200 
235 
263 
552 
614 
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STREAM   MEASUREMENTS    IN    1905,   PART   VITI. 
Daily  gaffe  height  J  in  feet,  of  Gallatin  River  at  Logans  Mo7U.,for  1906. 


Day. 


I  i  I  I 

Jan.  I  Feb.     Mar.     Apr.     May. 


1., 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
.  12., 
13.. 
14. 
15.. 
16.. 
17.. 
18., 
19.. 
20.. 
21.. 
22.. 
23.. 
24. 
25.. 
26.. 
27. 
28.. 
29.. 
30.. 
31.. 


2.85 

2.55 

2.4 

1.85 

1.6 

1.5 

1.6 

1.8 

1.8 

1.6 

1.5 

1.5 

1.5 

1.5 

1.8 

2.0 

2.2 

1.-8 

1.8 

1.7 

1.5 

1.5 

1.5 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.3 

1.25 


.1 


I 


~l 


1.2 

1.15 

1.5 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.8 

3.8 

3.85 

3.85 

3.85 

3.85 

3.85 

3.85 

3.9 

3.9 

3.85 

3.8 

3.7 

3.0 

2.0 

1.55 

1.5 


l.i5 

1.45 

1.4 

1.4 

1;4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 


1.2 

1.15 

1.1 

1.1 

1.2 

1.3 

1.3 

1.3 

1.2 

1.2 

1.25 

1.25 

1.3 

1.25 

1.25 

1.25 

1.25 

1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 


1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.4 

1.7 

1.65 

1.6 

1.5 

1.35 

1.35 

1.4 

1.35 

1.7 

1.8 

1.85 

1.9 

2.0 

1.9 

1.8 

1.7 

1.7 

1.75 

2.65 

2.65 

2.9 

2.7 


June. 

2.1 

2.4 

2.65 

2.7 

3.1 

3.0 

2.9 

2.85 

3.25 

3.25 

3.0 

2.9 

2.8 

2.7 

2.6 

2.5 

2.5 

2.6 

2.8 

2.9 

2.0 

2.1 

2.2 

2.3 

2.4 

2.55 

2.4 

2.3 

2.1 

2.25 


July. 

Aug. 

2.5 

0.4 

2.6 

.3 

2.45 

02.35 

2.25 

1.8 

a  4 

1.3 

.8 

■« 

.45 

.5 

a.  45 

.4 

.4 

.4 

.45 

.45 

.4 

.4 

.4 

•7 

.4 

.35 

.3 

.3 

.4 

^ 

Sept. 


0.6 


Oct.     Nov. 


.65 
«.65 
.65 
.65 
.7 
.65 
.7 
.75 
.8 


.95 
1.0 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.15 
a  1.18 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.25 
1.25 
1.25 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.2 


1.3 
1.4 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.5 
1.4 
1.4 
1.4 

1.4  , 

1.5  I 
1.5  1 
1.5 
1.2 
2.1  I 


Dec. 

2.1 
2.1 
1.8 
1.6 
1.9 
2.1 
1.7 
1.5 
1.5 
1.9 
1.9 
2.0 
2.0 
2.0 
2.2 
2.4 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
2.5 
2.7 
3.0 
3.8 
4.5 
4.2 
3.8 
3.8 


o  Gage  heights  interpolated. 

Note.— January  1-10,  ice  gorge  below  station;  also  February  4-26,  inclusive.  Januarv  30  to  Febraarj 
3,  inclusive,  December  28-31,  inclusive:  readings  to  top  of  ice;  drift  ice  floating  in  the  river.  November 
29  to  December  27,  Inclusive,  ice  floating  in  the  river  and  probably  gorge  below  for  part  of  the  time. 
River  open  January  11-29  and  February  27  to  November  28,  inclusive.  Gage  destroyed  March  25: 
replaced  April  4. 

Station  rating  table  for  OaUatin  River  at  Logan,  Mont.,  from  January  1,  1904,  ^  December 

31,  1906. 


Gage 
height. 

Discharge. 

Gaffe 
height. 

Discharge. 

'     Gaee 
height. 

1   ,FeeL 

Discharge. 

heigSl 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.30 

178 

1.30 

545 

1       2.20 

1.210 

3.20 

2,205 

.40 

192 

1.40 

m5 

2.30 

1.300 

3.40 

2,445 

.50 

210 

1.50 

670 

2.40 

1,390 

3.60 

2,685 

.60 

230 

1.60 

740 

2.50 

1,480 

3.80 

2,950 

.70 

260 

1.70 

810 

2.60 

1,570 

4.00 

3,240 

.80 

300 

1.80 

880 

2.70 

1,670 

4.20 

3,540 

.90 

340 

'        1.90 

955 

:        2.80 

1,770 

4.40 

3,870 

1.00 

385 

2.  CO 

1,035 

1        2.90 

1,870 

4.60 

4.230 

1.10 

435 

2.10 

1,120 

3.00 

1,980 

4.80 

4,620 

1.20 

485 

1 

The  above  table  is  applicable  only  for  open-channel  conditions, 
made  during  1904-5,  and  is  not  well  defined. 


It  is  based  on  diioharge  meaauxementa 
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EHimaUd  monthly  discharge  ofOaBatin  River  at  Logan,  MofU.yfor  1906. 
[Drainage  area,  1,805  square  miles.] 


Month. 


January  11-29.. 

March  1-25 

Aprils-^ 

M*y 

June 

July 

August 

September 

October 

November  1-28. 


Discharge  in  second-feet.' 


Run-off. 


Maximum. 


1,210 

635 

545 

1,870 

2,265 

1,570 

260 

435 

605 

670 


Minimum. 


Mean. 


Total  in 
acre-feet. 


605 
545 

515 
1,035  I 

178  j 
.78. 
230  I 

545  ! 


741 
586 
512 
836 
1,592 


225 
279 

499  I 
617  I 


37,030 

29,060 
26,400 
51.400 
94,730 
26,320 
13,840 
16,600 
30,680 
34,270 


Second-feet 


Depth  in 


«-'„•{}-"  I  inch«.. 


0.411 
.324 
.284 
.463 
.882 
.237 
.125 
.155 
.276 
.342 


0.290 
.302 
.275 
.534 
.984 
.273 
.144 
.173 
.318 
.356 


The  period. 


351,200 


NoT«.— No  estimate  for  ice  period. 

WEST  GALiLiATrN  RIVER  NEAR  SA]LESVH-L.E,  MONT. 

West  Gallatin  River  joins  the  E^ast  Crallatin  a  few  miles  east  of  Logan,  Mont. 

Tlie  gaging  station  was  established  in  July,  1895.  It  is  located  at  the  Williams  highway 
bridge,  16  miles  southwest  of  Bozeman,  Mont.,  from  which  point  it  is  reached  by  driving. 
The  nearest  posir-office  is  Salesville,  4  miles  below  the  station. 

Tlie  channel  is  nearly  straight,  with  slight  curves  above  and  below  the  station.  The 
banks  are  high  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  bowlders 
and  is  fairly  permanent.  At  flood  stages  water  flows  behind  the  bridge  abutment  near  the 
right  bank;  at  other  times  it  is  all  confined  in  one  channel.  The  bridge  is  not  quite  at  a 
right  angle  to  the  direction  of  the  current.  During  high  water  discharge  measurements  are 
frequently  rendered  impossible  by  the  logs  and  ties  which  are  floated  down  the  river  from 
the  canyon  to  the  Northern  Pacific  Railway.  On  account  of  the  velocity  of  the  current  a 
stay  wire  is  needed  for  the  meter  at  nearly  all  stages  of  the  river. 

Discharge  measurements  are  made  from  the  lower  side  of  the  highway  bridge.  The 
initial  point  for  soundings  is  on  the  guard  rail  over  the  left  pier. 

The  gage  wa^  read  until  June  30, 1905,  by  Mrs.  Alvin  DeLong,  who  lived  near  the  bridge; 
on  that  date  gage  readings  were  discontinued  on  account  of  difficulty  in  procuring  an 
observer.  The  gage  record  was  begun  August  1,  1895.  The  gage  first  installed  was  a 
rod  firmly  spiked  to  a  tree  above  the  bridge,  near  the  right  bank.  May  31, 1896,  the  datum 
was  lowered  5  feet,  and  the  rod  was  regraduated  so  as  to  correspond  to  the  new  datum, 
lliis  gage  is  still  in  place,  and  is  frequently  used  at  high  stages,  as  it  stands  in  less  turbu- 
lent water.  In  September,  1896,  a  wire  gage  was  placed  on  the  upstream  side  of  the  bridge 
and  made  to  read  the  •  same  as  the  rod  gage.  This  was  replaced  April  20,  1904,  by  a 
standard  chain  gage,  approximately  the  same  datum  being  maintained.  The  present 
chain  length  is  17.43  feet.  August  22,  1904,  the  rod  gage  was  found  to  read  0.16  foot  low 
as  compared  with  the  chain-gage  datum.  The  new  gage  is  referred  to  bench  marks  as  fol- 
lows: (1)  The  head  of  the  westernmost  rivet  holding  the  angle  irons  on  the  top  of  the 
southwest  cylindrical  pier;  elevation,  13.86  f«et.  (2)  A  large  bowlder  firmly  set  in  the 
ground  on  the  south  side  of  the  wagon  road  near  the  fence  and  123  feet  east  of  the  south- 
east pier;  elevation,  13.60  feet.    Elevations  are  above  the  datum  of  the  gage. 
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STREAM   MEA8UBEMENT8    IN   1905,  PART   VIII. 


Infonnation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull = Bulletin;  WS=Water- 
Supply  Paper); 

Description:  Ann  14,  il,  p  101;  18,  iv,  p  124;  19,  iv,  p  275;  Bull  140,  pp  86-87;  WS  15,  p  66;  27,  p  68;  36, 
pp  195-196;  49,  pp  260-261;  66,  pp  16-17;  84,  pp  40-41;  99,  pp  126-127;  130,  pp  79-SO. 

Discharge:  Ann  18,  Iv,  p  125;  Bull  131,  p  90;  140,  p  86;  WS  15,  p  66;  27,  pp  68, 74;  36,  p  196;  49,  p 261;  66, 
p  17;  84,  p  41;  99,  p  127;  ISO,  p  80. 

Discharge,  monthly:  Ann  14,  ii,  p  102;  18,  iv,  p  126;  19,  iv,  p  276;  20,  iv,  pp  234,  241;  21,  iv,  p  184;  22,  iv, 
p  280;  Bull  140,  p  88;  WS  75,  pp  117,  118;  84,  p  43;  99,  p  129;  130,  p  82. 

DifloliaTge,  yearly :  Ann  20,  iv,  p  52. 

Gage  heights:  Bull  140,  p  87;  WS  11,  p  47;  15,  p  66;  27,  p  69;  36,  p  196;  49,  p  261;  66,  p  17;  84,  p  42;  99, 
pp  127-128;  130,  p  81. 

Hydrographs:  Ann  18,  iv,  p  126;  19,  iv,  p  277;  20,  iv,  p  241;  21,  iv,  p  185;  22,  iv,  p  281;  WS  75,  p  119. 

Rainfall  and  nm-off  relation:  Ann  20,  iv,  p  235;  WS  75,  p  118. 

Rating  tables:  Ann  18,  Iv,  p  125;  19,  iv,  p  276;  Bull  140,  p  87;  WS  27,  p  75;  39,  p  446;  52,  p  516;  66. 
p  170;  84,  p  42;  99,  p  128;  130,  p  81. 

Discharge  meamrements  of  West  Gallatin  River  near  SalesviUe,  Mont.,  in  1905. 


Date. 


Hydrographer. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage, 
height. 

Feet, 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

83 

183 

1.88 

2.90 

87 

217 

2.48 

3.30 

90 

234 

3.06 

3.50 

130 

416 

6.45 

5.30 

87 

201 

2.30 

3.10 

85 

181 

2.15 

2.95 

83 

178 

1.92 

2.96 

86 

196 

2.23 

3.05 

85 

190 

2.24 

3.04 

Difl- 


March  31 .... . 

May  1 

May  17 

June  12 

August  2 

September  1.. 
September  25. 

October  21 

November  17 . 


L.  R.  Stockman 

J.  H.  Sloan 

do P.. 

dQ 

do 

do 

do 

do 

do 


343 
538 
718 
2,681 
463 
390 
343 


MISBOURI    RIVER    DRAINAOB. 
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Daily  c/age  heighty  in  feet  ^  of  West  GaUatin  River  near  SaUsviUe,  Mont,  j  for  1905. 


Day. 

Jan. 

Feb. 

2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 
3.2 
3.4 
3.5 
3.3 
3.3 
3.1 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 

Mar. 

-     

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 

Apr. 

2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.2 
3.4 
3.4 
3.3 
3.2 
3.2 

May. 

June. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.8 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
2.9 
2.9 
3.0 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

3.4 
3.2 
3.2 
3.1 
3.1 
3.1 
3.1 
3.4 
3.5 
3.3 
3.2 
3.2 
3.2 
3.3 
3.3 
3.3 
3.4 
3.6 
3.9 
3.7 
3.7 
3.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
3.9 
4.2 

4.6 
4.9 
5.1 
5.2 
5.2 
5.1 
5.1 
5.3 
4.9 
4.8 
5.2 
5.3 
5.3 

2.95 

3.10  j .".. 

2 

3 

1 

4 

5 

6 

1 

8 

9 

1 

10                        ... 

11  

12 

I 

13 

14     

5.3 
5.3 
5.2 
5.2 
5.0 
4.8 
4.4 
4.5 
4.8 
4.8 
4.9 
4.7 
4.7 
4.8 
4.6 
4.4 

15 

16 

17 

3.04 

18 

1 

19 

1                1 

20 

21         

, 

3.05 

22 

• 

23 

24                             .   . 

1 

25 

i 

26 

2.96 

27 



28       



i:/::::i;:::::: 

29 

1 

3D 

4.4 

31       

Note.— No  obeerver  July  1  to  December  31,  incIuBive.    Open-channel  conditions  assumed  during  win- 
ter months.    Oage  heights  interpolated  March  1-4,  inclusive,  and  April  8. 

StiOtion  rating  table  for  West  GaUaiin  River  near  SaUfvUUj  MorU.yfrom  January  1  to  December 

31,  1906. 


Oa«e 
height. 

Feet. 

Discharge,  j 
aec-ft. 

Oage 
heii^t. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Sec.-ft.     , 

Gage 
height. 

Discharge. 

Feet. 

8ec.-fL 

Feet. 

8ec.-ft. 

2.80 

310 

3.50 

670 

4.20 

1,265 

4.90 

2,105 

2.90 

350 

3.60 

740 

4.30 

1,370 

5.00 

2,245 

3.00 

395 

3.70 

815 

4.40 

1,480 

5.10 

2,390 

3.10 

440 

3.80 

895 

4.  .50 

1,595    1 

5.20 

2,545 

3.20 

480 

3.90 

980 

'        4.60 

1,715 

5.30 

2,700 

3.30 

545 

4.1D0 

1,070 

4.70 

1,840 

5.40 

2,865 

3.40 

605 

4.10 

1,165 

1        4.80 

1 

1,970    1 

5.60 

3,040 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  16  discharge  measure- 
ments made  during  1904-^,  and  is  fairly  well  defined  between  gage  heights  3  feet  and  5  feet. 
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8TKEAM   MEA8TTREMETJT8    IN    1905,  PART    VITI. 


Egtimaied  marMy  discharge  of  West  Gallatin  River  near  SalesvUle,  Mont.jfor  1905. 
[Drainage  area,  860  square  miles.] 


Diacliarge  in  second-feet. 


Month. 


Maximum.  Minimum. 


Mean. 


Total  in 
acre-leet. 


Run-off. 


Second-feet    T\«««h «« 


January . . 
February . 

March 

April 

May 

June 


305 

310  ' 

;«2 

21,640 

0.409 

o.4rj 

670 

350 

415 

23,  aw 

.483  1 

.5«« 

3»5 

310  1 

352  1 

21,640 

.409 

.472 

6a5 

310  1 

415  , 

24,690 

.483 

.5:» 

1,265 

440' 

600 

42,430 

.802  1 

.'.r25 

2,700 

1,480  ' 

2, 155  ' 

128,300 

2.51     ' 

2.W) 

The  period . 


261,600 


MISSOURI  RIVER  AT  CASCADE,  MONT. 

This  station  was  established  July  20,  1902.  It  is  located  at  the  liighway  bridge^  at  the 
east  end  of  the  town  of  Cascade,  Mont.,  about  one-fourth  mile  from  the  railroad. 

The  channel  is  straight  600  feet  above  the  station  to  the  island  in  the  center  of  the  stream ; 
another  island,  200  feet  below  the  bridge,  divides  the  river  into  two  channels  and  causes  a 
rather  sudden  change  in  the  direction  of  the  current.  A  fall  of  about  1  foot  at  this  island 
produces  rapids  in  the  river  below  the  station.  The  left  bank  is  high,  but  the  right  may 
overflow  at  extreme  flood  stages.  The  central  pier  of  the  bridge  is  protected  by  an  ice 
breaker,  which  extends  about  125  feet  upstream  and  has  considerable  eiTect  on  the  current 
to  the  left,  especially  in  low  water. 

Dischai^  measurements  are  made  from  the  upstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  near  the  left  bank;  it  is  a  notch  on  the  guard  rail  2  feet  to  the  left  of 
the  center  of  the  southwest  pier. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  H.  W.  Ludwig,  has  replaced  the 
chain  gage  first  installed.  It  is  located  on  the  upstream  side  of  the  left  span  and  is  fastened 
to  the  floor  of  the  bridge.  The  length  of  the  chain  is  31.99  feet.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  The  top  of  an  old  iron  bolt  which  secures  the  bed  plate  on  the 
southwest  iron  bridge  pier;  it  is  painted  in  black  "  U.S.G.S.B.M.''  and  has  an  elevation  of 
28.54  feet  above  gage  datum.  (2)  A  standard  iron  bench  mark  of  the  Missouri  River  Com- 
mission, situated  200  feet  south  of  the  Great  Northern  Railway  station;  elevation  above 
the  zero  of  the  gage,  36.58  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Paper  of 
the  United  States^jeological  Survey : 

Deacription:  84,  p  35;  99,  p  117;  130,  p  72. 
Discharge:  84,  p  35;  99,  p  117;  130,  p  73. 
Discharge,  monthly:  99,  p  119;  K»,  p  74. 
Gage  heights:  84,  p  36;  99,  p  118;  130,  p  73. 
Rating  table:  99,  p  118;  130,  p  74. 


MI880DBI   BIVER   DBAINAOK. 
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DiseKarge  measurements  of  Missouri  River  at  Cascade,  Moni.,  in  1906. 


Date. 


Aprils. 

IfjiylZ 

Jane  13 

July  12. 

Augusts 

September  12 . 


Hydrographer. 


'W'dth.    ^„o' 


L.  R.  Stockman. 

H.M.  Morse 

....do 

W.  B.  Freeman . , 

H.  M.  Morac 

W.  B.  Freeman.. 


Feet. 
340 


Sq.ft 


I 


November  21 do . 


371 
3% 
348 
350 
354 


DaUy  gage  height ,  in  feet,  of  Missouri  River  at  Cascade,  Mont.,  for  1906. 


Day. 


1.. 

2.. 

3., 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10-. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28., 
29.. 


Jan.      Feb.  I  Mar. 


J 


4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.7 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.7 
4.6 
4.6 
4.5 
4.5 
4.4 
4.4 
4.3 
4.3 
4.2 
4.2 
4.1 
4.1 
4.1 


4.1 

4.1     ! 

4.1  I 

4.2  I 
4.2  I 
4.2    , 

4.2  j 
42  I 
4.3 

4.3  ! 
4.3    I 
4.28 
4.32 
5.25  ' 
5.75  I 
5.9    I 
5.92 
5.95  I 
5.95  I 
5.95 
6.72  ! 
5.65  I 
5.3    I 
5.05 
4.9    I 
4.85 
4.75 
4.65 


4.55 

4.45 

4.35 

4.3 

4.3 

4.4 

4.4 

4  4 

4.5 

4.6 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.45 

4.45 

4.4 


Apr 


I  I  I  I 

May.   June.    July.  |  Aug.     Sept. 


I- 


4.4 

4.4 
4.4 

4.38 

4.35 

4.3 

4.3 

4.25 

4.2 

4.2 

4.2 

4.25 

4.28  I 

4.3  I 
4.35  I 

4.4  1 
4.4 
4.45 
4.45 
4.48 
4.5 
4.5 
4.5 
4.55 
4.6 
4.6 
4.65 
4.7 
4.7 
4.7 


i 


4.6 

4.6 

4.6 

4.5 

4.5 

4.5 

4.5 

4  5 

4.5 

4.5 

4.5 

4.6 

4.65 

4.65 

4.65 

4.65 

4.7 

4.7 

4.68 

4.65 

4.62 

4.6 

4.58 

4.52 

4.48 

4.42 

4.35 

4.38 

4.45 

4.5 

4.55 


4.6 
4.6 
4.65 
4.72 
4.8 
5.15 
5.95 
6.22 
6.45 
6.6 
6.6 
6.58 
6.45 
6.4 
6.65 
6.6 
6..'>5 
6.35 
6.2 
6.15 
5.96 
5.88 
6.75 
5.5 
5.25 
5.12 
6.28 
6.42 

6.65 


I 


6.65 
6.35  I 
6.16 
5.9    [ 
5.8    i 
5.75  I 

5.32  I 
5.25  I 

5.2  I 
4.75  j 
4.58 
4.5  I 
4.48  I 
4.38  ! 

4.3  I 
4.25  I 
4.2    I 

4.12  : 

4.05  I 
4.0 
4.0  I 
3.95  , 
3.95  I 
3.95  I 
4.05  I 
4.0  I 
4.0  I 
3.95  I 
4.0 
4.0 


4.1     I 
4.05 
3.98 
3.88 
3.86 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.78 
3.65 
3.6 
3.5 
3.5 
3.5 
3.45 
3.45 
3.45 
I    3.48 
I    3.52  I 
I    3.55  I 

I    3.5    I 

'    3.6     , 


3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3  6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.55 

3.62 

3.5 

3.45 

3.42 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 


I 


Oct. 

Nov. 

3.3 

3.95 

3.3 

4.0 

3.3 

4.0 

3.3 

4.0 

3.3 

4.0 

3.4 

4.05 

3.4 

4.08 

3.4 

4.1 

3.4 

4.15 

3.4 

4.18 

3.45 

4.2 

3.5 

4.2 

3.6 

4.2 

3.6 

4.2 

3.63 

4.23 

3.7 

4.25 

3.76 

4.26 

3.8 

4.28 

3.85 

4.3 

3.87 

4.3 

3.9 

4.3 

3.9 

4.35 

3.9 

4.35 

3.9 

4.4 

3.9 

4.43 

3.9 

4.48 

3.9 

4.65 

3.05 

4.75 

3.95 

6.6 

3.95 

5.5 

3.95 

Dec. 

6.6 

6.5 

5.5 

6.5 

6.5 

5.6  - 

5.5 

6.6 

6.5 

6.4 

5.3 

5.2 

4.95 

4.75 

4.65 

4.55 

4.5 

4.6 

4.6 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 


NOTS.— River  frozen  and  readings  taken  to  the  surface  of  the  ice  January  1  to  February  28,  inclusive, 
and  November  28  to  December  19.  mclusive. 
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STREAM   MEASUBEMENTS   IN   1906,  PABT   VHI. 


Station  rating  table  for  Missotui  River  at  Cascade,  Mont.,  from  January  1  to  December  31, 

1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1   hei^t. 

Discharge. 

1   hei^. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1     Feet. 

Sec.-ft. 

Feet. 

Sec-ft. 

3.30 

1,720 

4.20 

3,120 

I        5.10 

5,500 

6.00 

8,280 

3.40 

1,800. 

4.30 

3,340 

1        5.20 

5,800 

1       6.10 

8,580 

3.50 

1,900 

4.40 

3,560 

6.30 

6,100 

1        6.20 

8,900 

3.60 

2,020  . 

4.50 

3,800 

5.40 

6,400 

6.30 

9,220 

3.70 

2,160 

4.60 

4,060 

5.50 

6,700 

6.40 

9,560 

3.80 

2,320 

4.70 

4,320 

5.60 

7,000 

6.50 

9,900 

3.90 

2,600 

4.80 

4,600 

5.70 

7,300 

6.60. 

10,240 

4.00 

2,700 

4.90 

4,900 

1        5.80 

7,620 

4.10 

2,900 

6.00 

5,200 

'        5.90 

1 

7,940 

The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  15  discharge  measure- 
ments made  during  1904-5,  and  is  well  denned  between  gage  heights  3.5  feet  and  6.5  feet. 

Estimated  monthly  discharge  of  Missouri  River  at  Cascade,  Mont.,  for  1905. 
[Drainage  area,  18,295  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


Deptliin 
inches. 


March 

April 

May 

J  une 

July 

August 

September 

October 

November  1-27. 


3,930 
4,320 
4,320 
10,410 
10,070 
*2,900 
2,020 
2,600 
3,930 


3,340 
3,120 
3,450 
4,060 
2,600 
1,800 
1,720 
1,720 
2,600 


3,721 
3,635 
3,944 
8,081 
4,518 
2,147 
1,929 
2,150 
3,158 


228,800 
216,300 
242,500 
480,900 
277,800 
132,000 
114,800 
132,800 
109,100 


0.203 
.199 
.216 
.442 
.247 
.117 
.105 
.118 
.173 


0.234 
.223 
.249 
.493 
.285 
.135 
.117 
.136 
.174 


The  period. 


1,905,000 


MISSOURI  RIVER  AT  GREAT  FALLS,  MONT. 

The  flow  of  Missouri  River  at  Great  Falls,  Mont.,  is  divided  into  four  parts: 

1.  Water  flowing  over  Black  Eagle  Falls  dam. 

2.  Water  leaking  through  the  dam. 

3.  Water  used  on  the  north  side  of  the  river  by  the  Boston  and  Montana  smelter. 

4.  Water  used  on  the  south  side  of  the  river  by  the  electric  light  and  power  company  and 
the  Royal  Milling  Company. 

Black  Eagle  Falls  dam  was  begun  April  15,  1890,  and  completed  March  15, 1891.o  Tbo 
total  cost  of  the  dam  from  the  inception  of  the  enterprise  to  November  30, 1891,  was  $175,000. 
Originally  the  crest  of  the  dam  stood  40  feet  above  the  surface  of  the  water  below  the  falls  in 
the  tailrace;  but  September  1,  1904,  additional  flash  boards  were  erected,  and  the  crest  has 
since  been  41  feet  above  the  water  in  the  tailrace.  The  original  elevation  of  the  flashboards 
on  the  crest  was  3,282.05  feet  above  sea  level.  The  present  elevation  is  3,282.18  feet.  The 
wooden  crest  was  sharp,  but  is  now  slightly  worn  by  water  and  ic^.  The  length  of  the  dam 
is  745  feet.  The  amount  of  water  flowing  over  it  can  be  computed  by  using  the  dam  as  a 
weir. 


J  Parker,  M.  S.,  Black  Eagle  Falls  dam:  Trans.  Am.  Soo.  Civ.  Eng.,  vol.  27,  1802,  p.  56. 
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The  Boston  and  Montana  smelter  has  a  gage  above  the  dam  which  is  read  four  times  daily. 
The  difference  between  gage  readings  and  the  elevation  of  the  crest  gives  the  head  on  the 
crest.  Records  of  gage  heights  have  been  kept  since  April  13,  1897.  The  zero  of  the  gage 
stands  at  an  elevation  of  3,200  feet  above  sea  level. 

October  5,  1905,  the  water  leaking  through  the  dam  was  measured  and  found  to  be  72 
second-feet.  The  water  was  low  at  the  time  (gage  height,  3,280.80  feet),  and  it  is  probable 
that  a  greater  head  would  increase  the  amount  of  leakage. 

Tbe  water  power  is  owned  by  the  Great  Falls  Water  Power  and  Townsite  Company  and 
is  sold  to  various  corporations.  A  record  is  kept  of  the  horsepower  developed,  the  compu- 
tations being  based  on  gate  openings  and  heads,  using  an  efficiency  of  80  per  cent  for  the 
turbines.  From  the  monthly  average  of  horsepower  and  head  computation  has  been  made 
of  the  monthly  average  of  water  used  by  the  Boston  and  Montana  smelter  from  1897  to  1905, 
and  the  results  are  shown  in  the  accompanying  table. 

On  the  south  side  of  the  river  the  Royal  Milling  Company  pays  for  300  horsepower  deliv- 
ered at  the  top  of  the  bank.  No  regular  record  is  kept  of  the  amount  of  water  used,  but 
occasional  tests  are  made  to  determine  whether  the  required  horsepower  is  developed.  The 
electric-light  and  power  company  contracts  for  1,000  horsepower,  and  as  it  is  used  for  light- 
ing and  traction  purposes  the  required  amount  is  constantly  changing  and  hourly  records 
are  kept.  The  average  total  horsepower  used  on  the  south  side  of  the  river  is  1 ,300.  Based 
on  an  efficiency-of  80  per  cent  and  a  head  of  41  feet,  the  flow  required  to  develop  this  power 
is  349  second-feet. 

An  approximate  idea  of  the  quantity  of  water  in  the  Missouri  at  Great  Falls  could  be 
obtained  by  combining  the  various  parts  noted  above. 

Water  from  Misaouri  River  used  hy  Boston  and  Montana  smelter  at  Great  Falls,  Mont., 

1897-1906. 


Month. 


1807. 


Aprfl 

July 

August 

September. 

October 

November. 
December. . 


The  period. 


1808. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November., 
December.. 


Tbe  year. 


Second- 
feet. 


1,400 
1,343 
1,3% 
1,484 
1,400 
1,462 
1,441 


1,460 


Acre-feet. 


83,310  ! 

82,580  I 

83,560 

88,300 

00,310 

87,000 

88,600 


603,700 


1,531 

04,140 

1,332 

73,080 

053 

58,600 

984 

58,550 

1,277 

78,520 

1,530 

01,040 

1,440 

89,100 

1,729 

106,300 

1,663 

08,060 

1,711 

106,200 

1,711 

101,800 

1,753 

107,800 

1,064,000 


Month. 


1809. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November . , 
December. . 


The  year. 


1900. 


January... 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October 


Second- 


1,760 
1,839 
1,881 
1,884 
1,722 
1,832 
1,844 
1,898 
1,786 
1,752 


cona- 
eet. 

Acre-feet. 

1,764 

108,500 

1,705 

09,690 

1,804 

110,900 

1,763 

104,900 

1,783 

109,600 

1,792 

106,600 

1,803 

110,900 

1,838 

113,000 

1,791 

106,600 

1,684 

103,500 

1,839 

109,400 

1,831 

112,600 

1,791  I   1,296,000 


108,200 
102,100 
115,700 
112, 100 
ia5,900 
109,000 
113,400 
116,700 
106,300 
107,700 
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Water  from  Missouri  River  used  hy  Boston  and  Montana  smelter  at  Great  Falls,  Mont., 

1897-1906-^ont\nued. 


Month. 


Socond 
feet. 


1900— Continued. 

November 

December 


1.708 
1,849 


Acre-feet. 


101.600 
113,700 


Month. 


The  year. 


1,813 


January 

Fcbruarj' 

March 

April 

May 

June 

July 

August 

September... 
October  1-24 . 


1,375 
1,579 
1,688 
2,028 
2,077 
2,121 
1,983 
1,874 
1,806 
1,773 


The  period I I      1,080,000 


January  13-;il. 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December , 


1,355 
1,780 
2,202  I 
2,222  , 
2.22«)  I 
2,375  ! 
2.243 
1,980  I 
1,782 
2,161  I 
2,020  I 
1,794 


Tlie  period . 


January.. 
February . 

March 

April 


1.962  I 
2,239  ' 


51,070 
98,860 
135,400 
1:J2,200 
136,900 
141,300 
137,900 
121,800 
106,000 
132,900 
120,200 
110,300 

1.425,000 


I3r>,  300 
1(X).000 
128.300 
i;«,200 


1,312,000 


84,550 
87,690 
103,800 
120,700 
127,700 
126,200 
121,900 
115,200 
107,500 
84.400 


1903  -Continued. 

May 

June 

July 

August 

September 

October - 

November 

December 


The  year. 


L  January... 

February . . 

I    March 

i'   April 

i    May 

Jime 

I  July 

I  August 

'  September. 

I  October 

I  November. 

I  December.. 


The  year. 


I  January... 

February . . 

l'  March 

Ii  April 

I  May 

June 

July 

I   Augu.st 

September. 

October 


oecona- 
feet.  . 

Acre-feet. 

2,128 

130,800 

2,196 

130,700 

2,252 

138,500 

2,216 

136,300 

1.707 

lOKGOO 

1,912 

117.600 

1,183 

70,390 

2,036 

125.200 

2,010 

l,4.'i7,000 

2,016 

124,000 

1.953 

112,300 

2.216 

136.300 

2,321 

138,100 

2,341 

343,900 

2,114 

125,800 

2,225 

136,8110 

2,153 

132,400 

1,737 

103,400 

2,143 

131.800 

2,199 

130,800 

2,027 

124,600 

2,120 

1,540,000 

1,9.W 

120.200 

1,882 

.   104,500 

2,304 

141.700 

2,297 

136,700 

2,243 

137.900 

2.300 

136.800 

2,231 

137,300 

1,669 

102,600 

1,214 

72.240 

1,402 

86,200 

The  peritHl ' |      1, 176,000 


MISSOURI  UIVEll  NEAR  AVILI.ISTON,  N.  I>AK. 

This  station  was  established  April  24,  1905.  It  is  located  at  Bakers  Ferry,  10  miles 
down  the  river  from  Williston,  N.  Dak.,  and  134  miles  southeast  by  the  main  traveled  road 
on  tlio  east  side  of  the  river  from  Williston  ferry  landing. 

The  channel  is  straight  for  about  1,750  feet  both  above  and  below  the  station.  The  right 
bank  consists  of  stiff  clay  and  rises  to  an  elevation  of  25  feet  alwve  gage  zero;  the  left  bank 
is  composed  of  loose  sand  and  slopes  upward  to  an  elevation  of  22  feet  above  gage  zero;  nei- 
ther bank  is  subject  to  overflow.     The  bed  of  the  stream  is  of  sand  and  is  shifting. 

Discharge  measurements  are  made  from  a  cable  ferry  boat.  The  initial  point  for  sound- 
ings is  the  face  of  the  cut  bank  on  the  right  shore. 

A  standard  chain  gaj^e,  which  was  read  during  1905  by  George  E.  Baker,  is  located  on  a 
projecting  timber  extending  20  feet  from  the  bank  of  the  river.    The  length  of  the  chain 
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from  the  end  of  the  wei^t  to  the  marker  is  37.80  feet.  The  gage  is  referred  to  bench  marks 
as  follows:  (I)  An  aluminum  tablet  set  in  the  top  of  a  6  by  6  inch  square  post  about  20  feet 
west  of  the  gage;  elevation,  26.92  feet.  (2)  A  cross  of  staples  in  the  fiat  top  of  a  large  post, 
4  feet  high,  about  3  rods  southeast  of  the  gage  and  2  feet  northwest  of  the  supporting  pole  at 
the  right  end  of  the  ferry  cable:  elevation,  30.00  feet.  Elevations  are  above  the  datum  of 
the  gage. 


Discharge  measurements  of  Missouri  Rit^er  near  WiUistonf  N'Dak.,  in  1905. 


Date. 


MAy22. 

April  24. 

June  21 , 

July  10 

August  14 

September  19 . 


Hydrographer. 


Chandler  and  Richards. 

E.  F.  Chandler 

P.M.Churchill 

....do 

do 

Chandler  and  Fellows. . 


Width. 

Feet. 
507  ! 
525  I 
787 
770  , 
753 
435 


Area  of 
section. 


Sq.ft. 
4,543 
4,480 
13.280 
11,710 
5,925 
2,705 


Mean 
velocity. 


Ft.  per 
see. 

2.78 
2.32 
5.24 
4.05 
2.51 
2.51 


Gaee. 
hei^t. 


Feet. 
&58 
5.26 
12  20 
11.10 
6.70 
4.41 


Dis- 
charge. 


Sec.-ft. 
12,640 
10,390 
00,510 
58,030 
14,880 
6,781 


DaUy  gage  height ^  in  feet  ^  of  Missouri  River  near  WiUistonj  N.  Dale, ,  for  1906. 


Day. 


I  May. 


1 

...?.. 

2 i 

3  .     

4 

5 ' 

6      ' 

7 t 

8 

9 

1 
10 

11 ' 

1 
12 1 

13 1 

14 1 

15 : 1 

16 1 

17 

18  .            

19 : 

20 1 

21 

w 

23 

6.7 

24 

7.« 

25 

80 

28 

7, 

27 

8.4 

28 

9.3 

29 

9.5 

30 

9.3 

31 

9.2 

June. 

9.3 
9.4 
10.4 
11.0 
11.3 
11.8 
13.0 
13.6 
13.2 
13.2 
12.9 
13.5 
13.4 
12.8 

12.4  I 
12.4; 
12.9 
12.8  ' 

12.5  I 
12.3  I 
12.2  I 
12.3 
11.8  I 
11.5 
11.5 
11.8  i 
12.2  ; 
12.1  I 

11.8  I 

11.9  , 


July.       Aug.       Sept. 


12.1 
12.6 
12.3 
12.0 
12.6 
11.9 
11.6 
11.5 
11.2 
11.1 
11.2 
11.2 
11.1 
11.1 
11.0 
11.1 
11.0 
11.0 
11.2 
11.0 
10.6 
10.2 
9.9 
9.8 
9.4 
9.0 
8.9 
8.9 
9.2 
9.5 
10.9 


9.8  I 

9.0  I 
9.5  , 
9.8  ' 
9.1 

9.1  ' 
8.8  I 
8.2 
7.9 
7.8 
7.5  I 

"i 

6.8  ' 

6.7  I 
6.5  I 
6.4 
6.5 
6.3  ' 

6.1  . 

r,.o, 

5.9 

5.8  ' 
5.7  I 
5.5 
5.4 
5.3' 

5.2  i 
5.1  I 
.5.0 


4.9 


4.9 
4.8 
4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.8 
4.8 
4.7 
4,7 
4.7 
4.6 
4.6 
4.6 
4.0 
4.5 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.2 
4.1 
4.0 
4.0 
4.0 
4.0 


Oct.    I    Nov. 


4.9, 

4.8  I 
5.1  ' 
5.6  I 
6.3  I 

6.0 

5.5 

5.2 

4.9  I 
4.5  I 
4.5 
4.4 
4.3 
4.3 
4.2 
4.2 
4.4 
4.4 
4.5 
4.7 

4.8  I 

4.9  \ 
4.9 
4.9 
5.0! 
5.0  I 

5.0, 
4.9 

4.9 1 

4.9  I 
4.9 


5.0 
5.0 
5.2 
5.2 
5.1 
4.9 
4.9 
4.9 
4.9 
5.0 
5.0 
5.1 
5.0 
5.0 
5.0 
5.1 
5.0 
5.0 
4.9 
4.9 
4.9 
5.0 
5.0 
5.0 
4.9 
5.0 
5.1 
a  2.1 
4.6 
4.9 


I 


a  Ice  gorge  above  held  water  back. 
Note.— River  froien  over  November  30.  ' 
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MISSOURI  RIVER  AT  WASHBURN,  N.  DAK. 

This  station  was  established  June  38,  1905,  and  was  discontinued  November  30,  1905. 

A  record  of  river  stages  only  was  desired,  and  no  discharge  measurements  were  made.  A 
staff  gage  is  attached  to  the  piling  foun  .Nation  of  the  "Soo'*  Railroad  grain  elevator  on  the 
left  bank  of  the  river.  During  1905  the  gage  was  read  by  Charles  W.  Blunt.  Bench  marks 
were  established  as  follows:  (1)  A  horizontal  line  of  brass-head  nails  and  spikes  driven  into 
the  pile  to  which  the  gage  is  fastened;  elevation,  14.00  feet.  (2)  A  similar  line  of  nails 
driven  into  the  pile  at  the  east  end  of  the  retaining  wall  below  the  elevator;  elevation,  14-00 
feet.    Elevations  refer  to  the  datum  of  the  gage. 

Daily  gage  height,  in  feet,  of  Missouri  River  near  Washhum,  N.  Dak.,  for  1905. 


Day. 

1 
June.  July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

8.65 

6.35 

7.0 

7.35 

6.85 

6.66 

6.65 

3.9 
3.9 
3.8 
3.8 
3.8 
3.8 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

3  3 

2 

8.9 

3.05 

3 

1  9.25 

3.1 

4 

9.45 

3.0 

6 

'  9.05 

3.0 

6..... 

1  9.2 

3.1 

7 

9.3 

6.7 

3.75 

3.0 

3.15 

8 

'9.1 

6.55 

3.6 

3.0 

3.2 

9 

1  8.95 

6.45 

3.6 

3.25 

3.2 

10 

1  8.75 

6.1 

3.6 

3.35 

3.1 

11 

'  8.65 

5.85 

3.6 

3.5 

3.1 

12 

1  8.55 

5.7 

3.6 

3.45 

3.1 

13 

1  8.4 

5.55 

3.6 

3.2 

3.0 

14 

|8-25 

5.35 

3.6 

3.15 

3.0 

15 

'8.05 

5.4 

3.6 

3.0 

3.0 

16 

'7.85 

1 

5.3 

3.6 

2.95 

3.0 

Day. 

June. 

July., 

Aug. 

Sept. 

3.55 

3.5 

3.45 

3.4 

3.35 

3.25 

3.2 

3.15 

3.1 

3.a5 

3.0 

3.0 

3.0 

3.0 

Oct. 

2.9 

2.9 

2.85 

2.8 

2.8 

2.8 

2.9 

2.9 

2.95 

3.0 

3.0 

3.05 

3.1 

3.05 

3.2 

Nov. 

17 

7.8 

7.75 

7.75 

7.45 

7.4 

7.45 

7.3 

7.25 

7.05 

6.9 

6.85 

6.65 

6.5 

6.45 

6.3 

5.1 

5.05 

4.9 

4.9 

4.9 

4.9 

4.7 

4.5 

4.45 

4.4 

4.3 

4.3 

4.25 

4.15 

4.0 

3.0 

18 

3.0 

19 

3.0 

20 

3.0 

21 

3.0 

22 

3.0 

23 

2.9 

24 

2.9 

25 

3.0 

26 

3.0 

27 

3.0 

28 

9.95 
8.95 
8.55 

3.0 

29 

30 

31 

MISSOURI  RrV'ER  NEAR  BISMARCK,  N.  DAK. 

This  station  was  established  September  28,  1904.  It  is  located  near  the  town  of  Bis- 
marck, N.  Dak. 

The  channel  is  straight  for  one-half  mile  both  above  and  below  the  station.  The  right 
bank  is  high  and  not  subject  to  overflow;  the  left  bank  consists  of  sandy  slopes  and  wooded 
bottoms  and  is  overflowed  at  extreme  flood  stages.  The  bed  is  sandy  and  shifts  consider 
ably.    At  ordinary  stages  the  velocity  of  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable  ferryboat  at  Fort  Lincoln  ferry, 
about  5  miles  southwest  of  Bismarck.  The  initial  point  for  soundings  is  the  face  of  the 
perpendicular  bank  on  the  right  side  of  the  river.  Distances  from  the  initial  point  are 
obtained  by  stadia  sights  from  the  boat  on  rods  placed  on  each  shore. 

A  braided-wire  gage,  which  was  read  during  1905  by  Mrs.  J.  S.  Plants,  is  located  on  the 
Northern  Pacific  Railway  bridge,  about  2  miles  west  of  Bismarck,  near  the  middle  of  the 
second  span  of  the  bridge  from  the  left  bank.  The  bench  mark  is  the  top  of  the  railroad 
track  on  the  Northern  Pacific  Railway  bridge  at  the  gage;  elevation  above  the  datum  of 
the  gage,  73.90  feet.     The  zero  of  the  gage  is  1,617.9  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Paper  No.  130,  of  the 
United  States  Geological  Survey,  page  76. 
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Discharge  measuremenU  of  Missouri  River  near  Bismarck ,  N.  Dak.,  in  1905. 


Date. 


Hydrographer. 


Jane  23 Chandler  and  Richards. 


July  10 

August  9... 
August  do . . 
October  18. . 


....do 

R.  Richards 

do 

E.  F.  Chandler. 


Width. 


Feet. 

848 
808 
8») 
780 
715 


Area  of 
section. 


8q.  ft. 
9,400 
9,085 
7.fi02 
4,144 
2,908 


Mean 
velocity. 

Gage, 
height. 

Ft  per 
tec. 

Feet. 

5.23 

6.80 

5.46 

6.70 

3.81 

4.20 

3.20 

1.30 

2.77 

—.60 

Dis- 
charge. 

Sec.-ft. 
49,200 
49,220 
28,940 
13,250 
8,042 


DaUy  gage  heighif  in  feet,  of  Missouri  River  near  Bismarck,  N.  Dak.,  for  1905. 


Day. 


Jan. 


1 1  3.8 

2 '  3.6 

3 3.4 

4 3.4 

5 3.2. 

6 1  3.05 

7 2.75 

8 2.6 

9 2.4 

10 2.1 

11 1.85 

12 1.5 

13 1.4 

14 1.4 

15 [  1.75 

16 2.0 

17..: '  2.1 

18 2.45 

19 1  2.5 

20 '  2.6 

21 '  2.6 

22 ''  2.6 

23 2.4 

24 1  2.4 

25 '  2.3 

26 2.05 

27 1  1.75 

28 1  1.7 

29 '  1.7 

30 1.5 

31 '  1.6 


Feb. 

1.6 
2.0 
2.2 
2.2 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.4 
2.4 
2.2 
2.1 
1.8 
1.8 
1.7 
1.6 
1.5 
1.6 
1.8 
2.0 
2.1 
2.1 
2.1 
2.5 
2.5 


Mar. 

2.5 
2.5 
2.7 
2.8 
2.95 
3.2 
3.45 
3.65 
4.1 
4.5 
4.6 
4.5 
4.2 
4.0 
4.0 
4.15 
4.45 
4.6 
4.95 
5.15 
5.05 
5.7 
8.6 
5.1 
3.05 
2.0 
1.45 
1.1 
.6 


Apr. 

0.8 
.8 
.8 
.8 
.8 
.8 

.5' 
.5 
.3  I 
.1 
.1  j 
•  1  I 

.o| 

.0 

.0 ! 

.0  I 
.0  I 
.0 

.0  I 

.2  I 

■2; 
.1 
.1 
.1 

.2 
.2 

■'\ 

I 


tfay. 

June. 

0.2 

3.35 

.2 

3.9 

.4 

3.9 

.4 

3.7 

.1 

3.8 

.2 

4.35 

.2 

4.8 

.25 

5.9    1 

.5 

7.7 

.6 

7.9 

.7 

7.2 

.8 

6.95 

.9 

7.4    ' 

1.25 

7.8 ; 

1.35 

7.5    1 

1.6 

7.0 

1.7 

6.8 

1.8 

7.0 

1.95 

7.45 

2.2 

7.35 

2.4 

7.05 

2.35 

6.8 

2.1 

6.8 

1.7 

7.0 

1.55 

6.7 

1.4 

6.5 

1.5 

5.9 

1.8 

6.6 

2.2 

7.3 

2.55 

7.2 

2.9 

July. 

Aug. 

6.8 

3.65 

6.95 

4.0 

7.4 

4.65 

7.8 

4.8 

7.76 

4.45 

7.4 

4.1 

7.4 

4.15 

7.15 

4.25 

6.95 

4.2 

6.7 

4.05 

6.55 

3.7 

6.35 

3.4 

6.15 

3.2 

6.0 

3.1 

5.9 

5.6 

5.4 

5.3 

5.3 

5.1 

4.9 

4.9 

4.85 

4.7 

4.6 

4.35 

4.05 

4.0 

3.9 

3.75 

3.6 


2.») 

2.7 

2.6 

2.5 

2.3 

2.2 

2.2 

2.2 

2.2 

1.95 

1.8 

1.8 

1.6 

1.5 

1.5 

1.3 

1.2 


Sept. 

Oct. 

Nov. 

Dec 

0.9 

-0.9 

-0.3 

-0.9 

.7 

- 

.9 

— 

.6 

-  .6 

.6 

— 

.9 

— 

.25 

-  .6 

.5 

— 

.9 

— 

—  .3 

.6 

— 

.9 

- 

—  .7 

.4 

.9 

-  .7 

.3 

.8 

— 

—  .5 

.3 

— 

.2 

— 

—  .5 

.2 

.1 

+ 

—  .5 

.2 

.4 

-  .6 

.2 

.3 

.0 

—  .4 

.2 

.4 

.0 

~  ■* 

.0 

.2 

.0 

_    ^ 

.1 

.2 

— 

.2 

—  .5 

.3 

— 

.2 

— 

.2 

--  .5 

.4 

— 

.4 

.3 

—  .5 

.3 

— 

.5 

_ 

.3 

—  .7 

.3 

- 

.6 

_ 

.3 

-  .8 

.3 

— 

.7 

— 

.3 

—  .8 

.1 

— 

.8 

„ 

.3 

—  .7 

.1 

.- 

.8 

— 

.3 

_-  .1 

—  .6 


-  .8  '-  .3 

.3 
.3 
.3 

Sj-.O 
.*-.6 
.4'--  .9 
.3I 


;l 


I 


I 

Note.— River  frozen  entirely  across  January  4  to  March  6;  Ice  gradually  broke  up  March  7-22; 
clear  of  ioe  March  21.  Qage  heights  January  1  to  March  7  are  to  top  of  ice;  after  that  date  to 
surface.    The  following  comparative  readings  were  also  made : 


.0 
.3 
.5 
.6 
.7 
.9 
1.1 
1.1 
1.1 
1.6 


river 
water 


Date. 


Water       Top  of     Thickness 
surface.         ice.  of  ice. 


February  15. 
February  18 
February  23. 
February  27. 


Feet. 
2.0 
1.6 
1.9 
2.4 


Feet. 
2.1 
1.7 
2.0 
2.5 


Feet. 


2.6 
2.8 
2.8 
2.0 


River  frozen  November  30  to  December  31. 
of  ioe. 


Average  thickness  of  ice,  1  foot.    Gage  heights  are  to  top 
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Station  rating  taJble  for  Missouri  River  near  Bismarck^  N.  Dak.,  from  September  28 ,  1904,  to 

December  31  ^  1906. 


Gaffe 
height. 


Feet. 

-0.90 

-0.80 

-0.70 

-0.60 

-O.M 

-0.40 

-0.30 

-0.20 

-0.10 

0.00 

0.10 

0.20 

0.30 

0.40 


Discharge. 


Sec.-ft. 
7,680 
7,810 
7,950 
8,110 
8,280 
8,460 
8,660 
8,880 
9,100 
9,340 
9,580 
9,840 
10,100 
10,380 


Gage 
height. 


I  Discharge. 

•I 


Feet. 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
L.W 
1.60 
1.70 
1.80 


Sec.-ft. 
10,660 
10,960 
11,260 
11,580 
11,900 
12,240 
12,580 
12,940 
13,320 
13,700 
14,100 
14,500 
14,920 
15,340 


Gage 
height. 

Feet. 
1.90 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 


2.20 

'    2.40 

2.60 
1    2.80 

3.00 

3.20 

3.40 

1    3.60 

Discharge. 

Sec.-ft. 
15,780 
16,240 
17,180 
18.160 
19,200 
20,280 
21,400 
22,560 
23.760 
25,000 
26,280 
27,600 
28,960 
30,360 


Gage 
height. 


Discharge. 


Feet. 
4.60 
4.80 
5.00 
5.20 
5.40 


Sec.-ft. 
31,800 
33,260 
34,760 
36.280 
37,840 


5.60 

39,440  1 

5.80 

41,060 

6.00 

42,700 

6.50 

46,940  1 

7.00 

51.300  ' 

7.50 

55,780  1 

8.00 

60,320  1 

The  above  table  is  applicable  only  for  open-channel  conditions.  1 1  is  based  on  five  discharge  meamre- 
ments  made  during  1905  and  one  in  1904,  and  is  fairly  well  defined  between  gage  heights  —0.6  foot  and  7 
feet. 

Estimated  monthly  discharge  of  Missouri  River  near  BismarcJc,  N.  Dak.,  in  1904  and  1905. 


Month. 


1904 


October 

November. 
December.. 


Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


10,660 
12,240 
28,280 


1905 


Majrh  24-31. 

April 

May 

June 

July 

August 

September. . 

October 

November.. 


35,520 
11,580 
20,840 
59,440 
58,520 
33,260 
11,900 
10,380 
9,580 


The  period . 


9,340 
9,340 
9,340  I 


10,160 
10,400 
16,730 


Total  in 


624,700 

618.800 

1,029,000 


-r 


10,960 
9,340 
9,580 
23,460 
25,000 
12,940 
7,810 
7,680 
7,680 


16,640 
10,200 
13,640 
46,030 
41,020 
21,490 
9,696 
8,440 
8,710 


264.000 

606,900 

838,  Tai 

2,739.000 

2,522,000 

1,321.000 

sn.ooo 

519,000 
518,  WO 


9,906,aX) 


MISSOURI  RIVEll  AT  KANSAS  CITY,  MO. 

Tliis  station  was  established  April  13,  1905.  It  is  located  at  the  Hannibal  Railway- 
bridge  at  the  foot  of  Broadway  street,  Kansas  City,  Mo. 

The  channel  is  slightly  curved  for  one-half  mile  or  more  above  and  below  the  station. 
The  right  bank  is  high,  is  covered  with  railroad  tracks  and  buildings,  and  does  not  overflow 
at  this  point;  the  left  bank  is  low,  sandy,  somewhat  timbered,  and  is  liable  to  overflow. 
The  bed  of  the  stream  is  composed  of  sand  and  is  clean  except  for  stones  around  the  piers  and 
some  drift  lodged  in  the  bed  next  to  the  south  bank.  The  drift  does  not  greatly  afl'ect  the 
accuracy  of  measurements;  the  piers  are  the  principal  disturbing  influence.  The  velocity  is 
medium,  becoming  sluggish  toward  the  north  bank.  It  is  very  difficult  to  secure  discharge 
measurements  at  this  point  at  high  stages  on  account  of  the  great  velocity  of  the  current. 
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Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  at  the  south  end  on  the  downstream  side 
of  the  bridge. 

The  gage  was  read  from  April  13  to  June,  1905,  by  Charles  Sprikle;  on  the  latter  date 
arrangements  were  made  under  which  the  readings  are  furnished  by  the  United  States 
Weather  Bureau.  The  gage  is  the  Missouri  River  Commission  gage,  located  280  feet  north 
of  the  south  end  of  the  bridge,  on  the  downstream  side.  It  is  graduated  in  feet  and  tenths 
from  303.5  to  332.0  feet,  this  being  elevation  above  St.  Louis,  Mo.  To  obtain  gage  heights 
303.5  feet  must  be  deducted  from  all  readings  on  this  gage. a 

-  Ditcharge  measuremtrUs  ofMisstmri  Rii'er  at  Kanms  Cilij^  Mo.,  in  190'*. 


Date. 


Hydrographer. 


April  13 1  W.  G.  Ruaaell. 

May  29 ' do 


Juzie2 Murphy  and  Russell . 

June29 W.  G.  Russell 

Julys J.  C.  Stevens 

Octobers W.G.Russell 

October  27 ' do 


Width. 

Feet. 
704 
856 
983 
945 
992 
679 
679 


I 


Area  of 
section. 

Sq.ft. 
11,900 
17,170 
20,220 
23,960 
23,840 
13,610 
13,7,50 


I 


Mean    | 
velocit)'. 

Ft.  per 
sec. 

3.80  I 

4.67  ' 

6.48 

5,75 

7.54 

2.49 

2.50 


Gaep. 
height.'' 


Feet. 
8.6 
12.2 
14.9 
16.5 
19.4 
7.4 
7.6 


Dis- 
charge. 


Sec.-ft. 
45,200 
80,240 
130,900 
137,800 
179,800 
33,830 
34,300 


«Thi8  was  the  amount  used  by  the  Missouri  River  Commission.  The  Weather  Bureau  deducts  303.3 
feet,  and  this  amount  has  been  used  since  July  1,  in  order  to  avoid  much  unnecessary  woric  and  the 
danger  of  mistalces.  The  difference  seems  to  occur  from  a  difference  in  elevation  given  by  two  lines  of 
leveiis  run  from  St.  Louis  to  this  point. 

Tuttle  &.  Pike,  civil  engineers,  of  Kansas  Citv,  f^ive  the  slope  of  the  Missouri  at  the  Hannibal  bridge 
as  O.S>)  foot  per  mile.  In  1881  a  survey  from  Leavenworth  to  Lexington,  76  miles,  gave  ().7H  foot  per 
mile.  In  19(6  a  survey  from  the  Great  Western  Railway  bridge,  just  aoove  the  mouth  of  Kansa.s  River, 
to  Hannibal  bridge,  gave  1.62  feet  per  mile.  In  1904  this  slope  was  1.22  feet  per  mile.  Tuttlo  &  Pike 
conaider  the  last  two  abnormal  and  0.80  foot  per  mile  correct  at  Hannibal  bridge. 

ft  Gage  heights  obtained  by  subtracting  303.5  from  gage  readings. 
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DaUy  gage  height  ^  in  feet  ^  of  Missouri  River  at  Kansas  Ctty^  Mo.^for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Apr.       May.      June.      July.      Aug.      Sept.       Oct.      Nov.       Dec. 


12.55 
11.8 
10.87 
10.32 
9.82 
9.42 
9.15 
8.8 
8.72 
8.65 
8.58 
8.52 
8.58 
8.3 
8.25 
8.07 
8.02 
7.85 
8.65 
7.5 
7.48 
7.4 
8.15 
8.72 
9.42 
9.52 
9.58 
9.85 
10.45 
10.45 


10.0 

9.8 

9.35 

9.18 

9.78 

8.7 

8.82 

8.85 

9.2 

9.45 

9.55 

11.12 

12.65 

13.6 

13.5 

15.6 

16.55 

15.78 

14.78 

13.98 

13.5 

13.15 

12.68  I 

12.2 

12.88 

14.95 

14.2 

12.65 

12.32 

12.55 

12.52 


14.42 

14.9 

14.65 

14.0 

13.42 

13.28 

13.18 

13.06 

13.8 

12.35 

12.3 

11.9 

11.6 

11.8 

12.4 

15.2 

15.6 

15.7 

15.1 

15.0 

15.8 

16.3 

16.1 

16.1 

16.4 

16.5 

17.3 

17.2 

16.7 

16.7 


17.2 
18.0 
19.7 
20.0 
19.5 
18.8 
18.8 
19.2 
20.4 
22.0 
22.8 
23.0 
22.1 
20.2 
18.7 
17.9 
17.1 
16.5 
15.7 
15.5 
15.2 
14.7 
14.3 
14.1 
13.7 
13.6 
13.7 
13.2 
13.1 
14.0 
14.5 


14.2 
14.2 
13.9 
13.5 
13.0 
12.7 
13.4 
13.2 
13.5 
13.5 
12.7 
11.9 
11.4 
11.1 
10.8 
10.9 
11.3 
11.1 
11.7 
12.5 
12.4 
12.1 
11.9 
12.0 
11.6 
10.8 
10.1 
9.6 
9.2 
9.0 
8.75 


8.5 
8.5 
8.3 
7.7 
7.6 
7.4 
7.6 
7.5 
7.3 
7.4 
7.3 
7.2 
7.0 
7.2 
11.1 
14.7 
16.6 
17.3 
18.6 
17.1 
15.9 
14.8 
15.1 
13.8 
12.5 
11.7 
11.0 
10.3 
9.8 
9.2 


9.25 

9.0 

8.7 

8.5 

8.25 

8.05 

7.7 

7.66 

7.35 

7.26 

7.1 

7.1 

7.0 

6.9 

6.75 

6.65 

6.75 

6.8 

7.05 

7.1 

7.45 

8.06 

8.1 

8.0 

8.06 

8.1 

7.8 

7.56 

7.35 

7.3 

7.3 


7.2 

7.1 

7.05 

6.95 

7.0 

7.3 

7.85 

9.3 

9.75 

9.3 

8.85 

8.55 

&35 

8.15 

7.95 

7.65 

7.5 

7.5 

7.45  ' 

7.65 

7.7 

7.45  ' 

7.2 

7.65 

8.15 

8.65 

8.55 

8.35 

8.45 

8.55 


8.45 

S.1 

7.45 

6.4 

4.7 

4.65 

4.85 

5.75 

6.25 

5.9 

5.6 

5l8 

6.05 

6.25 

6.2 

6.05 

6.2 

6.15 

&35 

6.4 

6.4 

6.4 

6.4 

6.45 

6.65 

6.4 

6.3 

6.4 

6.25 

6.3 

6.25 
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Station  ratijig  tabUfor  Misaouri  River  near  Kansas  Ciiy,  Mo. ^  from  April  1  to  December  Sl^ 

1906. 


Gaeo, 
height. 

Discharge. 

Gase 
height. 

Discharge. 

Gaee 
height. 

Discharge. ' 

1 

Gaee 
height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

,     Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4.60 

16,000 

6.70 

28,600 

8.80 

45,600 

12.80 

87,800 

4.70 

16,500 

6.80 

20,300 

1        8.90 

46,500 

13.00 

90,300 

4.80 

17,000 

6.90 

30,000 

9.00 

47,400 

13.50 

96,700 

4.90 

17,500 

7.00 

30,700 

0.20 

40,200 

14.00 

ia3,200 

5.00 

18,000 

7.10 

31,400 

9.40 

51,100 

14.50 

109,750 

5.10 

18,550 

7.20 

32,100 

0.60 

53,000 

15.00 

116,600 

5.20 

19,100 

7.30 

32,850 

1        0.80 

55,000 

15.50 

123,600 

5.30 

19,650 

7.40 

33,600 

j      10.00 

57,000 

1      16.00 

130,600 

5.40 

20.200 

7.50 

34,400 

10.20 

59,000    1 

16.50 

137,600 

5.50 

20,750 

7.60 

35,200 

1      10.40 

61,000    ' 

17.00 

144,600 

5.60 

21,300 

7.70 

36,000 

10.60 

63,000    1 

17.50 

151,600 

5.70 

21,900 

7.80 

36,800 

10.80 

65,000    I 

18.00 

159,000 

5.80 

22,500 

7.90 

37,650 

11.00 

67,100    1 

18.50 

166,500 

5.90 

23,150 

8.00 

38,500 

1      11.20 

69,200    ' 

19.00 

174,000 

6.00 

23,800 

8.10 

39,350 

11.40 

71,400    1 

19.50 

181,600 

6.10 

24,450 

8.20 

40,200 

11.60 

73,700    1 

20.00 

189,000 

6.20 

25,100 

8.36  . 

41,100 

'      11.80 

76,000    1 

21.00 

204,400 

6.30 

25,800 

8.40 

42,000 

12.00 

78,300    : 

22.00 

220,000 

6.40 

26.500 

8.50 

42,900 

1      12.20 

80,600    ' 

23.00 

236,000 

6.50 

27.200 

8.60 

43,800 

12.40 

83.000    1 

6.60 

27,900 

8.70 

44,700 

12.60 

1 

85,400    1 

The  above  tabte  is  applicable  only  for  ojpen-channel  conditions.    It  is  based  on  six  discharge  measure- 
ments made  durin''  1905,  and  is  fairly  well  defined  between  gage  heights  7  feet  and  20  feet. 

Estimaied  monthly  discharge  cfMissowri  River  near  Kansas  City,  Mo. ^  for  1906. 

[Drainage  area,  492,000  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


April 

May 

June 

July 

Au^et 

September. 

October 

November., 
December.. 


84,800 
138,300 
148,800 
236,  OOQ 
105,800 
168,000 
49,680 
54,500 
42,450 


33,600 
44,700 
73,700 
91,550 
45,150 
30,700 
28,250 
30,350 
16,250 


48,990 
81,170 
111,800 
150,800 
77,740 
71,000 
35,560 
38,520 
25,750 


2,915,000 
4,991,000 
6,653,000 
9,272,000 
4,780,000 
4,225,000 
2,185,000 
2,292,000 
1,583,000 


0.100 
.165 
.227 
.307 
.158 
.144 
.072 
.078 
.052 


0.112 
.190 
.253 
.354 
.182 
.161 
.083 
.087 
.060 


The  period. 


38,900,000  i 
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MISCE LLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  in  the  Missouri  River 
basin  in  1905: 

« 
Miscellaneous  discharge  measuremerUs  made  in  Missouri  River  drainage  basin  in  1904  ^'^ 

1905. 


Date. 


1904. 


June  5 . 


Stream. 


Locality. 


Little  Sioux I  Cherokee,  Iowa. 


1905. 

June  25 >  Missouri 

May  30 do 

June  15 ' do 

October? I do 

June  19 1  SIxteenmile  Creek.. 

Augu  8t  16 do 

September  22... \ do 


I 


Mannhaven.  N.Dak. 
Great  Falls,  Mont. . 

....do 

do 

Lombard,  Mont 

....do 

....do 


Width, 

I 

I        ^''^^ 

137 

I 

1,435 

' I 

I        961  ! 
961  ' 


I  Area  of 
•  section. 

Sq.ft. 
1,232 


9,200 

1,876 

2,645 

1,082 

50 

23 

17 


Mean    I    Gage  '  Di»- 

velocity.'  height.,  chargp. 

Ft.  per  I  I 

gee.     I  Feet.   |  Sec.-ft. 

2.07  I '  2,.55S 

i         I 

5.65  ,      7.68  52,0i« 
3.24  I j  6.100 

4.66  1 12,330 

1.80  ' I  1,QS1 

1.07  I '  53 

.85  1 1  19 

.SB  1 16 


SMITH  RIVER  DRAINAGE-BASIN. 
SMITH  RIVEK  AT  TRULY,  MONT. 

Smith  River  rises  in  the  Castle  Mountains,  in  southern  Meagher  County,  Mont.,  flows  north- 
westward, and  enters  the  Missouri  about  15  miles  southwest  of  Great  Falls. 

The  gaging  station  was  established  {[larch  7, 1905.  It  is  located  at  a  steel  highway  bridge 
on  the  county  road  running  up  Smith  River  valley,  in  the  center  of  sec.  35,  T.  19  N.,  R.  2  E., 
Montana  prime  meridian,  near  the  discontinued  post-office  of  Truly,  and  about  20  miles 
southwest  of  Great  Falls,  Mont.,  whence  it  is  reached  by  driving. 

The  channel  is  straight  for  200  feet  above  and  1,200  feet  below  the  station.  Both  banks 
are  high,  but  the  left  may  overflow  in  extremely  high  water.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  flat  pieces  of  sandstone,  is  free  from  vegetation,  and  is  permanent. 
There  is  but  one  channel  at  all  stages  and  the  current  is  fairly  swift. 

Dischai^e  measurements  arc  made  from  the  downstream  side  of  the  bridge,  which  has  but 
one  span,  though  there  is  a  trestle  approach  at  the  left  bank.  The  initial  point  for  soundings 
is  marked  with  white  paint  on  the  end  post  of  the  truss  on  the  left  side  of  the  bridge  just 
above  the  hand  rail. 

The  gage,  which  is  read  twice  each  day  by  Henry  V.  Evans,  wa^  originally  a  vertical  rod 
set  into  the  bed  of  the  stream  and  braced  to  the  downstream  side  of  the  bridge.  This  was 
replaced  May  11, 1905,  by  a  standard  chain  gage  fastened  to  the  upstream  hand  rail  of  the 
bridge,  the  same  datum  being  used.  The  length  of  the  chain  is  20.40  feet.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  point  marked  in  black  paint  on  the  southwest 
corner  of  the  stone  abutment,  at  the  north  end  of  the  bridge;  its  elevation  is  12.61  feet  above 
the  zero  of  the  gage  and  approximately  3,400  feet  above  sea  level.  (2)  A  nail  in  the  trunk 
of  a  large  cottonwood  tree  at  the  end  of  the  southwest  approach  to  the  bridge,  70  feet  back 
from  the  initial  point  for  soundings  on  the  downstream  side  of  the  road;  elevation  above 
gage  zero,  13.36  feet. 


SMITH  RIVER   DRAINAaE   BASIN. 
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DisdutTffe  TneaturemerUs  of  Smith  River  ai  TrtHy,  Moni,,  in  1906. 


Date. 


Hydrographer. 


MarcbT 

May  11 

September  1 . 


Porter  and  Bird 

Stockman  and  Porter. 
A.  P.  Porter 


WM*h  ;  Area  of  i    Mean    j     Gage     I      Dls- 
wiain.   aj^tion     velocity.  |  height,      charge. 


Feet. 

Sq.ft. 

Ft.  per 
tec. 

Feet. 

Sec.  ft. 

87 

m 

1.37 

1.80 

163 

81 

101 

1.24 

1.62 

125 

.  40 

.76 

1.20 

31 

DaUy  ffoge  height ^  in  feet  j  of  Smith  River  ai  TruHy^  Mfmi.yfo/r  1906. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7., 

8.. 

».. 
10.. 
11.. 
12.. 
13.. 
14.. 
15., 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Mar. 


1.8 

1.78 

1.8 

1.8 

1.65 

1.65 

1.52 

1.45 

1.75 

1.75 

1.75 

1.75 

1.75 

1.72 

1.72 

1.7 

1.68 

1.65 

1.65 

1.52 

1.62 

1.G2 

1.65 

1.62 

1.55 


Apr. 


1.58 

1.58 

1.6 

1.56 

1.58 

1.55 

1.58 

1.6 

1.7 

1.55 

1.55 

1.6 

1.5 

1.58 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 


May. 

1.6 

1.55 

1.6 

1.6 

1.6 

1.5 

1.5 

1.55 

1.5 

1.58 

1.68 

1.75 

1.65 

1.65 

1.6 

1.6 

1.58 

1.6 

1.8 

1.88 

1.85 

1.85 

1.05 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


June.      July. 


1.9 

1.9 

1.88 

1.95  I 

2.05 

2.15 

2.2  , 
2.2 
2.15  I 
2.35 
2.55  I 
2.65 
2.45  I 
2.36 

2.3  i 
2.2S 
2.17 
2.2 
2.12 
2.0 

2.q, 

2.0 

2.25 

2.35 

2.4 

2.48 

2.52 

2.4 

2.28 

2.2 


2.15 

2.15 

2.1 

2.05 

2.0 

1.92 

1.88 

1.85 

1.85 

1.75 

1.72 

1.65 

1.6 

1.6 

1.6 

1.6 

1.68 

16 

1.6 

1.62 

1.6 

1.6 

1.58 

1.52 

1.6 

1.5 

1.52 

1.85 

1.72 

1.65 

1.6 


Aug. 

1.7 

1.75 

1.8 

1.65 

1.6 

1.6 

1.55 

1.5 

1.5 

1.48 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.32 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.28 

1.25 

Sept. 


Oct. 


1.26 

1.28 

1.23 

1.25 

1.23 

1.23 

1.2 

1.22 

1.2 

1.2 

1.2 

1.2 

1.18 

1.18 

1.18 

i.2 

1.18 

1.18  I 

1.18 

1.18 

1.18 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.16 

1.18 

1.25 


1.28 

1.3 

1.3 

1.35 

1.32 

1.3 

1.3 

1.3 

1.3 

1.3 

1.32 

1.35 

1.4 

1.4 

1.4 

1.4 

1.42 

1.45 

1.45 

1.32 

1.4 

1.4  I 
1.5 

1.5  I 
1.53  ! 
1.5  I 
1.53  I 
1.5  I 
1.53  I 
1.65  I 
1.5 


Nov. 


1.43 

1.45 

1.45 

1.53 

1.53 

1.55 

1.55 

1.56 

1.55 

1.56 

1.65 

1.65 

1.65 

1.55 

1.56 

1.65 

1.56 

1.65 

1.55 

1.55 

1.55 

1.55 

1.4.5 

1.3 

1.33 

1.35 

1.3 

1.38 

1.26 

1.28 


Dec. 


1.38 

1.4 

1.4 

1.58 

1.6 

1.62 

1.55 

1.58 

1.6 

1.58 

1.62 

1.52 

1.5 

1.6 

1.62 

1.6 

1.5 

1.4 

1.4 

1.48 

1.55 

1.7 

1.6 

1.5 

1.4 

1.45 

1.45 

1.36 

1.46 

1.4 

1.36 


Note.— Practically  open^hannel  conditionA  during  December. 

SUN  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIX. 


Sun  River  rises  on  the  eastern  slope  of  the  Rocky  Mountains  in  northwestern  Montana, 
flows  southward  for  about  60  miles,  then,  turning  abruptly,  flows  eastward  through  a  canyon 
in  the  confining  mountains,  emei^ging  on  a  level  plain  through  which  it  runs  for  75  mile-s  to 
ita  junction  with  the  Missouri  at  Great  Falls.  The  basin  lies  between  Teton  River  on  the 
north,  the  Dearborn  on  the  south,  the  Missouri  on  the  east,  and  the  crest  of  the  main  range 
of  the  Rockies  on  the  west. 


38 


STREAM   MEASUREMENTS    IN   1905,   PART    VIII. 


Along  its  entire  course  through  the  plain  the  river  has  eroded  a  broad,  level  bottom,  which 
averages  about  I  mile  in  width  and  is  from  5  to  25  feet  above  the  surface  of  the  water  in  the 
river.  This  bottom  is  bordered  by  a  steeply  sloping  blufT,  ranging  in  height  from  300  to  50O 
feet,  the  top  being  the  level  surface  of  the  plain,  which  extends  north  and  muth  as  a  gener- 
ally flat  bench  to  the  next  river  channel,  where  a  similar  bluff  and  bottom  appear. 

A  project  for  reclaiming  the  bench  lands  between  Sun  and  Teton  rivers  is  under  consid- 
eration by  the  United  States  Reclamation  Service,  and  for  that  reason  gaging  stations  have 
been  maintained  by  the  United  States  Geological  Survey  during  1905. 

Information  in  regard  to  this  basin  is  contained  in  the  Annual  Reports  of  the  Reclama- 
tion Service  and  in  the  Annual  Reports  of  the  United  States  Geological  Survey  as  follows: 

Deecriptlon:  11,  ii,  pp  43. 

Irrigation  surveys:  11,  ii,  pp  120-133;  13,  iil,  pp  56-57,  371-386. 

NORTH  FORK  OF  SUX  RIVER  NEAR  AUGUSTA,  MONT. 

This  station  was  established  October  31,  1903.  It  is  located  below  the  head  of  the  Kil- 
raven  ditch,  near  Christian's  ranch,  14  miles  northwest  of  Augusta  and  21  miles  southwest 
of  Choteau,  Mont. 

The  channel  is  straight  for  aboqt  200  feet  below  and  300  feet  above  the  station.  The  right 
bank  is  low  and  may  overflow  at  flood  stages;  the  left  bank  is  high  and  rocky.  The  bed  of 
the  stream  is  of  solid  rock.    The  current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
Tlie  initial  point  for  soundings  is  the  left  cable  support. 

A  standard  chain  gage,  which,  since  March  1, 1905,  has  been  re.ad  daily  by  G.  B.  Christian, 
who  lives  about  one-half  mile  from  the  gage,  is  located  on  the  left  bank  about  250  feet  below 
the  cable.  The  horizontal  scale  board  is  painted  white  and  is  fastened  to  three  posts  set  in 
the  ground.  The  length  of  the  chain  is  13.02  feet.  The  distance  from  the  outside  edge  of 
the  pulley  to  the  zero  of  the  scale  is  4.00  feet.  The  gage  is  referred  to  bench  marks  as  fol- 
lows: (1)  The  highest  point  on  a  rock  in  the  river,  12  feet  upstream  from  the  gage;  size  of 
the  rock,  4  cubic  yards;  elevation  of  bench  mark  above  gage  zero,  3.96  feet.  (2)  A  nail  in 
the  root  of  a  cottonwood  tree  15  feet  cast  of  the  gage;  elevation,  14.47  feet  above  gage  zero. 
(3)  A  nail  in  the  post  which  supports  the  inshore  end  of  the  gage;  elevation,  10.69  feet 
above  gage  zero. 

Infonnation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  ( Ann=Annfial  Report ;  WS=Water-Supply  Paper) : 

Description:  WS  99,  pp  116-117;  130,  p  90. 

Discharge  monthly:  Ann  11,  ii,  p  94;  12,  ii.  pp  347,  360;  13,  iii,  p  Ki;  130,  p  90. 

Discharge,  yearly:  Ann  13,  iii,  p  98;  20,  iv,  p  53. 

Gage  heights:  WS  130,  p  90. 

Hydrograph:  Ann  12,  ii,  p  234. 

Discharge  measurements  of  North  ForJc  of  Sun  River  near  Augusta^  Mont.,  in  1906. 


Date. 

Ilydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1   Feel. 

Sq.ft. 

Ft.  per 

ftec. 

Feet. 

Sec.-/t. 

May7 

L.  R.  Stockman 

;     115 

357 

1.41 

1.34 

502 

Mav  24 

Porter  and  Kohbins 

i:« 

508 

2.«3 

2.36 

1,335 

June  6 

A.  P.  Porter 

.  .do 

143 

143  1 

1          8CI 

769 
772 
92 

5.00 
5.01 
2.21 

3.99 

4.01 

.70 

3.842 

June  7 

3,860 

SeptemJx»r  25 . . 

Gordon  Edson 

205 



'     .     _ 

_ 





--  -     
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Daily  ga^e  height ,  in  feel,  of  North  Fork  of  Sun  Rit^r  near  AuguHa^  Mont.  ^  for  1905. 


Day.              i   1 

1 

1 

2 

3 

4       ' 

5 

6 

7     i 

8 

9 • 

10     1 

11 

12 

13      1 

14 

15 

16        1 

17 1 

18 

19        1 

20 

21 1 

22 ' 

23         

24 [ 

I 
25 ' 

26 ' 

27 

28 

29 

30 i 

*^                                   1 
31 

ar. 

Ap. ; 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

!      Pec. 

).7 

0.5 

1.2 

3.4 

2.2 

1.4 

0.8 

0.7 

0.7 

t          1.0 

.65 

.5 

1.2 

3.9 

2.4 

1.3 

.8 

,7 

,7 

1.0 

.65 

.5 

1.3 

4.0 

2.4 

1.3 

.8 

.7 

.7 

1          1.0 

.6 

.5, 

1.3 

4.0 

2.4 

1.3 

.8 

■7 

.6 

1     ^-^ 

.6 

.5 

1.3 

3.9 

2.4 

1.3 

.8 

.7 

.6 

1          1.0 

.65 

.5 

1.3 

4.1 

2.3 

1.3 

.8 

.7 

.6 

1.0 

.65 

.5 

1.3 

4.0 

2.3 

1.2 

.8 

.7 

.6 

1.0 

.65 

.5  , 

1.7 

3.9 

2.3 

1.2 

.8 

.7 

.6 

1.0 

.7 

.7 

2.2 

3.9 

2.0 

1.2 

.8 

.7 

.6 

1.0 

.7 

.9 

2.1 

3.5 

1.9 

1.2 

.8 

.7 

.6 

I.O 

.65 

.9  , 

1.9 

3.4 

1.9 

1.2 

.8 

.7 

.6 

1.0 

.6 

.8  1 

1.8 

3.5 

1.8 

1.1 

.8 

.7 

.6 

1.0 

.6 

•«, 

1.8 

3.5 

1.7 

1.1 

.8 

.7 

.6 

1.0 

.6 

.8 

2.0 

3.2 

1.8 

1.1 

.8 

.7 

.6 

1.0 

.6 

.8  1 

2.0 

3.0 

1.9 

1.1 

.8 

.7 

.6 

1.0 

.6 

•7  1 

2.2 

2.8 

1.6 

1.1 

.8 

.7 

.6 

1.0 

.6 

■7 

2.2 

2.6 

1.6 

1.0 

.8 

.7 

.6 

1.0 

.6 

.8  1 

2.4 

2.4 

1.5 

1.0 

.8 

.7 

.6 

1.0 

.6 

.8 

2.5 

2.3 

1.5 

1.0 

.8 

.7 

.6 

1.0 

.6 

.8  1 

2.7 

2.2 

1.5 

.9 

.8 

.7 

.6 

1.0 

.6 

.8  1 

2.9 

2.3 

1.4 

.9 

.8 

.7 

.6 

1.0 

.6 

.9' 

2.7 

2.3 

*      1.4 

.9 

.8 

.7 

.6 

1.0 

.6 

1.0  1 

2.5 

2.3 

1.4 

.9 

.8 

.7 

.6 

1.0 

.6 

1.3 

2.4 

2.3 

1.4 

.9 

.7 

.6 

.9 

.6 

1.5  1 

2.4 

2.3 

1.4 

.9 

.7 

.6 

.9 

.6 

1.6 

2.4 

2.3 

1.3 

.9 

.7 

.6 

.9 

.6 

1.5 

2.4 

2.3 

1.3 

.8 

.7 

1.0 

.9 

.6 

1.3  1 

2.3 

2.3 

1.3 

.8 

.7 

1.0 

.9 

.6 

1.3 

2.4 

2.3 

1.4 

.8 

.7 

1.0 

.9 

.7 

1.3  j 

2.5 

2.2 

1.3 

.8 

.7 

1.0 

.9 

.6 

3.0 

1.4 

.8 

.7 



.9 

Note.— Readings  to  top  of  ice  November  27  to  December  23. 

Station  rating  table  for  North  Fork  of  Sun  River  near  Augusta,  Mont. j  from  January  1  to 

December  SI,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

'     Gage 
height. 

Discharge. 

Gage 
heigTit. 

Discharge. 

Feet. 

Scc.'ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.50 

125 

1.40 

537 

2.30 

1,280 

3.20 

2,410 

0.60 

161 

1.50 

602 

2.40 

1,380 

3.30 

2,570 

0.70 

199 

1.60 

672 

1        2.50 

1,485 

3.40 

2,740 

0.80 

239 

1.70 

747 

,        2.60 

1,595 

3.50 

2,920 

0.90 

281 

1.80 

827 

2.70 

1,710 

3.60 

3,100 

1.00 

325 

1.90 

912 

2.80 

1,830 

3.70 

3,280 

1.10 

372 

2.00 

1,002 

2.90 

1,960 

3.80 

3,470 

1.20 

422 

2.10 

1,092 

1        3.00 

2,100 

3.90 

3,670 

1.30 

477 

2.20 

1,185 

'        3.10 

2,2,'30 

4.00 

3,870 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  ten  discharge  measure- 
ments made  during  1904-5.  It  is  well  denned  between  gage  heights  0.6  foot  and  2.5  feet,  and  above  2.5 
feet  is  bftsed  on  two  flood  measurements  at  10  feet. 
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Estimated  monthly  discharge  of  North  Fork  of  Sun  River  near  Augusta^  Mont. ,  for  1906. 


Month. 


March 

April 

May 

June 

July 

August 

September 

October 

Noveraljer  1-26. 
December  24-31 . 


The  period . 


Discharge  In  second-feet. 


Maximum.   Minimum. 


199 

672 

2,100 

4,070 

1,380 

537 

239 

199 

199 

281 


161 
125 
422 
1,185 
477 
239 
199 
199 
161 
281 


Mean. 


ToUlin 
acre-feet. 


170 
282 
1,119 
2,303 
823 
356 
230 
199 
165 
281 


10.450 

16,780 

68,800 

137,000 

50,600 

21,890 

13,690 

12,240 

9,818 

4,4d9 


345,700 


Note.— No  estimate  for  ice  period. 

SOUTH  FORK  OF  SUN  RIVER,  AT  AUGUSTA,  MONT. 

This  station  was  e.stablished  December  2,  1904.  It  is  located  at  the  highway  bridge  on 
the  road  from  Augusta  to  Craig,  Mont.,  about  one-half  mile  from  Augusta. 

The  channel  above  the  station  is  straight  for  20  feet  and  then  turns  to  the  right;  below 
the  st-ation  it  is  straight  for  30  feet  and  then'forks  into  two  branches.  Both  banks  are  high 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  compased  of  coar  e  gravel  and  cobble- 
stone. The  current  is  sluggish.  Two  sloughs  on  the  east  side  and  an  irrigation  ditch  on  the 
west  side  of  the  bridge  carry  water  past  the  point  of  measurement. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge.  The 
initial  point  for  soundings  is  at  the  east  end  of  the  hand  rail,  directly  over  the  face  of  the 
right  abutment. 

The  gage,  which  is  read  daily  by  Richard  Auchard,  is  a  vertical  rod  spiked  to  the  crib 
work  of  the  east  or  right  abutment  on  the  downstream  side.  The  gage  is  referred  to  bench 
marks  as  follows:  (I)  The  head  of  a  spike  surrounded  by  a  ring  of  nails  in  the  top  of  the  east 
abutment  on  the  downstream  side;  elevation,  4.89  feet.  (2)  A  spike  in  the  root  of  a  lai^ge 
Cottonwood  tree  75  feet  west  of  the  west  end  of  the  bridge  on  the  north  side  of  the  road; 
elevation,  4.63  feet.     Elevations  are  above  zero  of  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  page  90. 


IHschartj 

le  measurements  of  South 
Hydrographer. 

Stockman  and  Porter 

Fork 

of  Sun  Rii 

er  ai  Augusta y  Mot 

U.,  in  m 

Gage     1 
height.  1 

Feet. 

0.72  1 

1.27 

2.14  ' 

.59  1 

.45 

75. 

Date. 

- 

VViJth. 

Feet.   1 
26, 
32 

70  1 

31  1 

18  1 

1 

Area  of  i     Mean     { 
section.  .  velocity. , 

'  Ft.  per 
Sq.  //.    1      sec. 
3.'J    I          0.47 
52              1.25 
107              3.51 
20                .63 

"  1      •" 

Dis- 
charge. 

May  6 

Sec.-ft. 
16 

May26 

June  5 

A.  P.  Porter 

66 

do 

375 

August  25 

Porter  and  Edson 

13 

Noveraljer  1 

Gordon  Kdson 

5.5 

SUK   RIVEK  DRAINAGE   BASIN. 
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Daily  gage  heigldy  in  feet,  of  South  Fork  of  Sun  River  at  Augusta' Mont. ,  for  1905. 

Nov.  ,  Dec, 


Day 

1  Jan. 

Feb. 

1 

2 

3 

4 

5 

6... 

[    1.3 

i    1.3 

;   1.2 

1.15 

1-3    , 

1-15, 

-   .   J     1.2 

1.6 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 

8 

9 

1.9 
1.9 

10 

1 

1.9 

n   

1.9 

12 

i 

1.9 

13 

j 1 

1.9 

14 

1 

1.9 

15 

1.9 

16 

j 

1.9 

17 

1 

2.0 

18 

1              1 

?n 

19 

2.1 

30 

2.1 

21 

1 

2.1 

22 

1 

2.1 

23 

2.1 

24 

25 

1     1.6    i 

1 

2.0 
1.9 

26. 

1 

1.9 

07 

1 

,9 

28 

1 

1.1 

29 

'              1 

30 1 

31 

Jan.  I  Feb.      Mar.      Apr.     May.    June.     July.     Aug.  1  Sept.     Oct. 


1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
1.1 
1.05 
1.05 
1.05 
1.05 
1.1 
1.1 
1.0» 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 

1.0 

1.0 

1.0 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

1.0 
.95 
.95 

1.0 

1.0 

1.0 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.9 

1.0 


1.0 
.9 
1.0 
1.0 
I.O 
1.0 
1.0 
.6 
.8 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.1 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.4 
1.5 
1.7 
1.7 


1.8 
1.7    I 

2.0 
2.1 

2.35 ! 
2.1 
2.45 
2.4  ' 
2.4  , 

2.25  I 
2.1 

2.1 
2.0    I 

1.9  ; 

1.78  I 

1.65  I 

1.6 

1.5.5  j 

1.5.5 

1.62 

1.68 

1.78  j 

2.2    i 

2.2 

2.05 

2.0  I 

1.98 


1.' 


1.9 

1.5    ' 

1.4 

1.3 

1.3 

1.3 

1.2 

1.2    I 

1.1     I 

1.1 

1.1     , 

1.0 

1.0 

1.0    I 

1.0 

.9 

.9 

■9    , 


.8 
.6 

.6  I 
.6 

.6  . 
.6  i 
.55 

.5  I 
.5    ' 


0.5 
.5 
.55 
.6 
.65 
.6 
.6 
.6 
.6 
.6 

.6  I 
.6 
.6 
.6 
.6 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.6 
.6 


0.6 
.6 
.6 
.7 
.7 
.7 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8  , 
9  I 
.9 
.9  I 
.7  ' 
.8 
.8j 
.8  ■ 
.7  I 
.7 
.6  j 
.6  \ 
.6  I 


0.4 


.6  ' 

■6  , 
.6  ' 

.7 


.8  ' 

.8 

.8 

.8  ' 

.9 

.9 
1.2 
1.2 
1.3  ! 
1.3 
1.3 
1.3  j 
1.4 
1.4 
1.4 


1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.4 
1.4 
1.4 
1.2 
1.2 
1.2 
.9 
1.3 
1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


I 


Note.— River  frozen  and  readings  to  surface  of  ice  January  9  to  February  27,  inclusive,  and  Novem- 
ber 22  to  December  31,  Indus'  'e. 

Station  rating  table  for  South  Fork  of  Sun  River  at  Augusta  j  Mont.,  from  January  1  to 

December  3U  1905. 


Gai 
heig] 


ittge 

Jight. 


Feet. 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 


Discharge. 


Sec.-ft. 
4 
7 
11 
16 
22 
29 


Gage 
height 

Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


I  Discharge. 

Sec.-ft.     , 

37    I 
46 

58  : 

73 

90    I 
110    ' 


Gage 
height. 

Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 


Dischnrgo. 

height. 

Discharge. 

Sec.-tt. 

Feet. 

Sec.-ft. 

130 

2.10 

370 

160    I 

2  20 

430 

200    ' 

2.30 

490 

250    ! 

2.40 

550 

310 

2.50 

620 

The  above  table  is  applicable  onlv  for  open-channel  conditions.  It  i^  based  on  five  di.'scliarge 
Tieasurements  made  during  1904-5.  It  is  fairly  well  defined  between  gage  heights  0.5  loot  and  1.2  feet; 
above  this  point  it  is  based  on  one  measurement  at  2.14  feet. 
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Estimated  monthly  discharge  of  South  Fork  of  Sun  River  at  Augusta,  Mont.,  for  1905. 


Month. 


March. 
April.. 


May 

June 

July 

August 

Septemlier 

October 

November  1-21 . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


The  period . 


46 
42 
160 
585 
250 
250 
14 
29 
29 


29 
29 
11 
120 
29 
7 
7 
4 
4 


39.4 
34.2 
56.4 
295 
85.5 
43.4 
9.4 
18.0 
16.7 


TotaJ  in 
acre-feet. 


2,423 
2,035 
3.468 
17,550 
5,257 
2,669 
559 
1,107 


35,760 


Note.— No  estimate  for  ice  period. 

SUN  RIVER  AT  SUN  RIVER,  MONT. 

This  station  was  established  July  31,  1905.  It  is  located  at  the  highway  bridge  at  Sun 
River,  Mont.,  21  miles  west  of  Great  Falls,  and  is  used  for  the  purpose  of  checking  the 
measurements  of  the  river  and  the  ditches  above. 

The  channel  is  slightly  curved  above  the  station  and  stra]^ht  for  100  yards  below.  Both 
banks  are  high  and  will  overflow  only  at  extreme  flood  stages.  The  bed  of  the  stream  is  com- 
posed of  loose  and  coarse  gravel.  The  flow  is  comparatively  swift,  but  there  is  some  back- 
water effect  near  the  left  bank. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge,  which  has  two  spans 
of  100  feet  each.  The  initial  point  for  soundings  is  the  hand  rail  over  the  downstream  pier 
at  the  left  bank.  Low-water  measurements  are  made  by  wading  at  a  point  100  feet  above 
the  bridge. 

Until  September  27,  1905,  the  gage  was  read  occasionally  by  different  employees  of  the 
United  States  Reclamation  Service;  on  the  latter  date  R.  A.  Lange  was  employed  as  a  tem- 
porary observer,  and  observations  were  made  daily  to  the  end  of  the  year.  The  first  gage 
consisted  of  a  strip  of  galvanized  iron  nailed  to  a  pile  near  the  left  bank  of  the  river  150  feet 
above  the  bridge.  August  16, 1905,  this  was  replaced  by  a  vertical  rod  gage  fastened  to  the 
same  pile,  and  the  datum  of  the  gage  was  lowered  1.52  feet.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  nail  on  the  corner  of  the  house  nearest  the  gage;  elevation,  14.16 
feet.  (2)  The  bottom  of  the  outer  eyebar  in  the  lower  chord  of  the  bridge,  3  feet  from  the 
first  panel  point  from  the  left  (north)  end  of  the  bridge,  on  the  upstream  side;  elevation, 
13.90  feet.     Elevations  are  above  the  datum  of  the  gage. 

Discharge  measurements  of  Sun  River  at  Sun  River,  Mont.,  in  1906. 


Date. 


Hydrograplier. 


July  31 '  A.  P.  Porter. . . 

August  14 1 do 

September  27. . .  I  Gordon  Ed  son . 


Width. 

Area  of 
section. 

Mean 
velocity. 

heJK. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

91 

180 

2.38 

2.52 

60 

85 

3.42 

2.10 

53 

43 

2.15 

1.44 

Di»- 


Sec.-ft. 
427 
289 


SUN    RIVER    DRAINAGE    BASIN. 
DaUy  gage  height ,  in  feet,  of  Sun  River  at  Sun  River,  Mont.,  for  1905. 
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IHy. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

i        Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 



1  A^ 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.05 

2.06 
2.05 

1                        1 
17 1 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.4 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.85 

1.9 

1.7 

2.0 

2.1 

2.1 

2.1 

2.0 

2.1 

2.0 

2.0 

2.1 

2.0 

2.0 

2.1 

2.06 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.05 

2.05 

2.05 

2.0 

2 ; ' 

1  4 

1  18 i 

1.9 

2.0 

3 .  ..'.     .....     .ll.SS 

2.05 
2.05 
2.05 
2.05 

19 ' 

2.0 

4 :..' 1 i 1.82 

20 1 

2.0 

5 ' 1 

«.          1.     .      : 

1.82 
1.85 
1  }V> 

!21 ' 

22. 

2.0 
1.9 

7 1 

2.05 
2.05 
2.05 
2.05 
2.0 
2.0 
2.0 
2.0 
2.0 
•2.0 

23 1.. 

1.9 

8 ' 

1.85 

1.82 

1.9 

1.0 

1.85 

1.9 

l24 ' 1 

2.0 

9 

25 ' . .... 

2.0 

10 2.21  1 

,26.                1         . 

1.8 

2.0 

11 ' 

I27....:: : 

2.0 

12 

28 i 

1.8 

2.0 

13 ' 1 ' 

I29 ' 

2.0 

14                     '              2.1     ' 

10 

130.     .           1 

1.75 

2.0 

16 t       -          -       1             1  1-9 

31 

2.62 

2.0 

16 

2.03 



1.9 

Note. — Gage  heights  all  referred  to  datum  established  August  16, 1905.    River  frosen  December  2-16; 
readings  to  water  surtaoe.    Ice  4  inches  thick  December  II. 

Estimated  monthly  discharge  of  Sun  River  at  Sun  River,  Mont.,  for  1905. 


Month. 


August  (7  days) . . . 
September  (17-30) . 

October 

November 

December..  < 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

323 

180 

239 

14,700 

137 

80 

110 

6,545 

288 

80 

224 

13,770 

272 

256 

259 

15,410 

272 

225 

259 

15,920 

The  period. 


66,340 


NoTK.— These  estimates  are  only  approximate  owing  to  lack  of  measurements. 
WILLOW  CREEK  NEAR  AUGUSTA,  MONT. 

Willow  Creek  rises  in  the  northern  part  of  Lewis  and  Clarke  County,  and  flows  north- 
eastward into  North  Fork  of  Sun  River. 

The  gaging  station  was  established  June  8,  1905.  It  is  located  at  Jordan's  ranch,  just 
below  the  junction  of  Willow  Creek  with  Little  Willow  Creek,  about  8  miles  northwest  of 
Augusta,  Mont.,  in  sec.  27,  T.  21  N.,  R.  7  W.,  from  which  it  is  reached  by  driving. 

The  channel  is  straight  for  200  feet  above  and  40  feet  below  the  station.  Both  banks 
are  fairly  high  and  the  left  is  thickly  wooded.  The  bed  of  the  stream  is  composed  of  clean, 
hard  gravel,  with  an  occasional  bowlder.    There  is  but  one  channel  at  all  stages. 

Dischaiige  measurements  are  made  from  the  upstream  side  of  the  old  wooden  footbridge, 
having  a  span  of  19  feet.  The  initial  point  for  soundings  is  directly  over  the  face  of  the 
left  abutment  of  the  bridge.  Low-water  measurements  are  made  by  wading  just  above 
the  gage. 

Daily  gage  readings  are  taken  by  S.  N.  Jordan,  who  lives  about  200  yards  away.  The 
original  gage  was  a  rod  located  on  the  left  bank  of  the  stream  30  feet  above  the  measuring 
bridge.  August  22,  1905,  a  standard  chain  gage  was  installed  on  the  bank  near  the  rod 
gagie  and  made  to  read  the  same  as  the  latter.  The  horizontal  arm  is  fastened  to  three 
poets  set  in  the  bank.  The  length  of  the  chain  is  14.03  feet.  The  gage  is  referred  to  bench 
IKR  172—06 4 
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marks  as  follow.s:  (1)  A  nail  in  the  head  of  a  2  by  4  inch  stake  driven  nearly  flush  with  the 
ground  on  the  top  of  a  little  hill  on  the  left  side  of  the  path  leading  from  the  gage  reader's 
house  to  the  gage;  elevation,  9.25  feet.  (2)  A  point  on  a  log  on  the  left  abutment,  down- 
stream side  of  the  bridge;  elevation,  2.8()  feet.  (.S)  The  zero  of  the  old  gage  rod,  which  is 
just  level  with  the  z^^ro  of  the  chain  gage.     Elevations  are  above  the  datum  of  tlie  gage. 

Discharge  jmafturementfs  of  Willow  Creek  near  Augufttg,  Mont.,  in  19()5. 


J)Mt('. 


Ilydrographer. 


Juno  8 Porter  and  Cascn . 

July  13 II.  P.  Porter 

August  22 '  Porter  and  Edson. 

November  2  ...    (Jordon  fidson 

I 


Widtli  I   ^""^^  "^        Mpun     ,     Gaee     j      Dh- 
•    w»rtion.     velocity,     heipnt.      charjjo. 


^Wt. 

Sq.ft. 

Ft.  prr 

Feet. 

y-i ! 

;'8 

1..V. 

2.12 

17  1 

12  , 

1.95 

1.19 

IG  , 

^ 

l.Ki 

.95 

14 

4  1 

.77 

.61 

Scc.-/t. 


58 

23 

12 

3 


Daily  gage  height,  in  fret,  of  Willow  Creek  near  Aitgustaf  Mont.,  for  1905. 


Day. 


1. 
2 

'A. 
4. 
5. 
6. 

8. 

9. 
K). 
11. 
12. 
13. 
14. 
15- 
l«i. 
17. 
18. 
10. 
20. 
21. 
22 

24. 

2(). 
27 
2S. 
29 . 
3(1. 
31. 


une. 

July.  ' 

Aug. 

Sept. 

'    Oct. 

Nov.  ! 

Dec. 

2. 15 

2.3 

2.25 

2.12 

1.95 

1.8.5 

1.7 

l.(>;-) 

2.0     , 

1.52 

1.4 

l.,38  1 

1.3 

1.28 

1.2 

1.2 

0.9 
.9 

.88 
.88 
.87 
.87 
.8.5 
.85 

U.6 
.6 
.58 
.58 
..58 
.5,5 
.55 
.58 

1 
0.7    ' 

,    1 
.  1 

.7    1 
.7    1 
.7 
.7 
.7 

O.fio 

.65 

r»5 

.       1 

.  f  n"> 

OS 

.as 

1 

2.15' 

.  7 

2.7^  ' 

i.r> 

1.18 

.8 

.62 

•'  1 

.7 

2.  13 

1..32 

1.12 

.78 

.62 

.8 

.7 

2. 22 

1.2 

1.1 

.78 

.65 

•"        1 

.7 

2.1     1 

1.18 

l.()8 

.77 

.65 

.73 

.7 

2. 0     ' 

1.15 

1.08  ' 

.77 

.65' 

.75' 

.7 

1.9 

1.12 

1.02 

.77 

.&5 

.75 

.72 

LK-) 

l.(;5 

1.0     , 

.75 

.a5| 

.75 

.7 

l.<i-S 

1.('5 

.'W 

.75 

.65 

.73; 

.  72 

i.f;2 

.  a-) 

1.0 

.75 

.65 

.73  1 

.75 

1.5 

.92 

1.0 

.75 

.(55 

.73  1 

.75 

1.48 

.9 

1.0     . 

.72 

.as  ' 

.73, 

.7K 

l.t 

.8     1 

.98  1 

.72 

.72 

.68  1 

.75 

i..;2 

.S 

.% 

.72 

.75  , 

.7 

.  75 

1.78 

.8 

.  95 

7 

.78 

.7 

.72 

2.  15 

.8 

.9 

.7 

.75 

.7 

,7 

2.  22 

.8 

.9     1 

.08 

.72  1 

.73 

.7 

2.  H 

.8     , 

.  95 

.08 

.72 

.7    1 

.as 

3. 15 

.8 

.% 

.65 

.73 

.7 

.ti5 

2.  77 

.9 

.  T) 

.a') 

.73 

.68 

.a5 

2. 55 

.  92 

.9 

.62 

.7    1 

.62 

.a5 

2.  13 

1.(8 

.\r2 

.62 

.7 

.6    ' 

.6 

2.32  ■ 

1.1 

.9  ; 

.6 

•7    1 

.6    1 

.6 

1.18 

.9 

1 

1 

6 

Note.  -Practic.illy  oin'ii-ch;iinu'l  ooiulitioii.s  during  ncfcnihor. 
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MISCEL.X.ANEOUS  MEASUREMENTS. 
Miscellaneous  discharge  measuremenis  made  in  Sun  River  draiiuige  basin,  Montana,  in  1906, 


Date. 


Stream. 


Locality. 


Wldtii. 


Feet. 


May  30 ,  B.    E.  and  T.    Irrigation  '  Augusta. 

Ditch.a 
Ford  Creek 


Area  of    ^J*?   !    Dis- 
section,    ity       charge. 


Ft.  per 
Sq.  ft.      sec.     '  Sec.-ft. 


November  7 ... 
November  9 . . . 


I 


North  Fork  of  North  Fork     Dam     site,     reservoir 


of  Sun  River. 
November  10.. .    South  Fork  of  North  Fork 

of  Sun  River. 
November  lOL. .    Bear  Creek 


20  ' 


No.  3. 
...do.. 


1  mile  above  mouth. . 


1 


2.S 


8.7 
36 


1.57 

1.15 
1.29 


67      I         .89 

3.1  I       1.24  I 


4.4 


10 
47 


59 
3.8 


aTliis  ditch  takes  water  out  of  South  Fork  of  Sun  River  just  above  the  gaging  station. 
BELT   CREEK    DRAINAGE    BASIN. 
BELT    CREEK    NEAR  BELT,  MONT. 

Belt  Creek  rises  in  Little  Belt  Mountains,  flows  in  a  general  northerly  direction,  and  enters 
the  Missoun  about  15  miles  northeast  of  Great  Falls. 

The  gaging  station  was  established  March  18,  1905.  It  is  located  at  the  highway  bridge 
near  Belt,  Mont.,  in  the  NW  J,  NE  },  sec.  18,  T.  20  N.,  R.  7  E.,  20  miles  east  of  Great  Falls, 
from  which  it  is  reached  by  driving. 

The  channel  is  straight  for  50  feet  above  and  below  the  station  and  curves  to  the  right 
above.  Both  banks  are  high  and  the  right  bank  is  slightly  wooded  above  the  station.  The 
bed  of  the  stream  is  composed  of  rock,  is  free  from  vegetation,  and  is  permanent.  There  is 
but  one  channel  at  all  stages.  The  current  is  very  sluggish,  the  velocity  at  low  water  being 
so  small  that  current-meter  measurements  can  not  be  taken. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge,  which  consists  of 
a  single  span.  The  initial  point  for  soundings  is  marked  with  white  paint  on  the  upstream 
side  of  the  bridge  just  over  the  face  of  the  right  abutment. 

The  gage  is  read  once  each  day  by  Mrs.  Anna  Epperson.  The  gage  first  established  was  a 
vertical  rod  bolted  to  the  second  floor  beam  from  the  east  end  of  the  bridge  on  the  upstream 
side.  May  12,  1905,  a  standard  chain  gage  was  placed  on  the  upstream  side  of  the  bridge 
and  made  to  read  the  same  as  the  old  gage.  The  length  of  the  chain  is  16.86  feet.  The 
gage  is  referred  to  bench  marks  as  follows:  (1)  A  black  cross  painted  on  top  of  a  stone  in  the 
top  of  the  upstream  side  of  the  left  abutment;  elevation,  19.19  feet.  (2)  A  nail  in  the  root 
of  a  14-inch  cottonwood  tree,  25  feet  east  of  the  initial  point  for  soundings,  and  20  feet  north 
of  the  center  of  the  highway;  elevation,  10.82  feet.  Elevations  are  above  the  datum  of  the 
gage. 

Discharge  measurements  of  Belt  Creek  near  Belt,  Mont.,  in  1905. 


Date. 


Ilydrographer. 


Wirith  I  Area  of  i    Mean 
vviatn.i  g(^tion     velocity.  I 


March  17. Porter  and  Bird . . 

May  12 L.   R.  Stockman. 

Juni^ll !  A.P.Porter 


Feet. 
40 
40  ' 

.5.5  1 


Sq.ft. 
45 

47 


Ft.  per 
sec.      I 

O.IS 

.17 

.3.ril 


Oage 
height. 


Feet. 
1.5» 
1.611 


I 


Dis- 
charge. 


Sec.-ft. 
8.0 
7.S 
578 
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DaUy  gage  height  in  feet,  of  Belt  Creek  near  Belt,  Mont.,  for  1905. 


Day. 

Mar. 

Apr. 

1.6 

1.65 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.66 

1.66 

1.66 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6. 

1.6 

1.6 

1.6 

1.6 

May. 

June. 

July. 

Aug.   Nov. 

1 

Dec. 

1      

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.7 

1.7 

1.7 

2.0 

2.1 

2.3 

2.3 

2.3 

2.4 

2.4 

2.4 

2.5 

2.6 

2.6 

3.1 

3.15 

3.3 

3.35 

3.6 

3.85 

4.1 

4.06 

3.6 

3.6 

3.6 

3.5 

3.35 

3.3 

3.2 

3.1 

3.0 

3.0 

3.0 

3.0 

3.2 

3.6 

3.2 

3.0 

3.1 

3.0 

3.0 

i 

3.0 
3.0 
3.0 
2.9 
2.9 
2.8 
2.8 
2.8 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.5 
2.4 
2.3 
2.3 
2.3 
2.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 

1.9  ' 

2.0   

1.1 

2 

3 

■ 

2.0   

2.0   

2.0  : 

1.9  

1.8  

1.7  

1.6  1 

'"^l 

1-4  1 

I::  c::::: 

1.4  1 

1.4  ; 

1.4   

1.3   

1.1  ' 

(°)   1 

4         

5 

6 « 

7 4^ 

8        

9  

10  



11 

12 

13 

14 

15    

16 

17 

18 

1.6 

1.6 

1.6 

1.6 

1.6 

1.67 

1.55 

1.55 

1.55 

1.55 

1.65 

1.65 

1.6 

1.6 

19    

20 

21 

22       

23 

1 

24 

25 

1 

26         

1 

27 

1 

28 

29 

30 

31 

1   1.1 

1.1 

i 

a  Dry,  August  21  to  November  29. 
Note.— Gage  height  for  December,  estimated. 

HIGHWOOD    CREEK   DRAINAGE   BASIN. 
IIIGHWOOD  CREEK  NEAR  HIGHWOOD,  MONT. 

Highwood  Creek  rises  in  the  Highwood  Mountains,  flows  northwestward,  and  enters 
Missouri  River  about  30  miles  below  Great  Falls. 

The  gaging  station  was  established  March  19,  1905.  It  is  located  at  a  highway  bridge 
leading  up  Highwood  Creek  Valley,  at  Smith's  ranch  near  Highwood,  in  sec.  5,  T.  20  N., 
R.  8  E.,  Montana  prime  meridian,  and  30  miles  east  of  Great  Falls,  from  which  it  is  reached 
by  driving. 

The  channel  is  straight  for  40  feet  above  and  30  feet  below  the  station;  beyond  the-se  limits 
there  are  curves  and  rapids.  Both  banks  are  high  and  the  right  bank  is  wooded;  neither 
bank  is  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  rocks,  is  free  from  vegeta- 
tion, and  is  permanent.  Tliere  is  but  one  channel  at  all  stages  and  the  current  is  rather  swift. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  two-span  pile  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  on  the  upstream  side  of  the 
bridge  directly  over  the  face  of  the  left  abutment. 

The  gage,  which  is  read  twice  each  day  by  Richard  Smith,  consists  of  a  verticil  rod, 
spiked  to  the  cap  on  the  piles  at  the  northwest  end  of  the  bridge,  upstream  side.    The  gage  is 
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referred  to  bench  marks  as  follows:  (1)  The  head  of  a  30-penny  spike  driven  in  the  end  of  the 
pile  cap  on  the  center  bent  of  the  bridge  and  marked  with  a  cross  in  black  paint;  elevation, 
5^  feet.  (2)  The  underside  of  the  end  plank  on  top  of  the  stringer  at  the  northwest  end  of 
the  bridge,  upstream  side :  elevation,  7.00  feet.     Elevations  are  above  the  datum  of  the  gage. 

Discharge  measwemenis  of  Highwood  Creek  near  Highwoodf  Mont.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of  1    Mean 
section,  'velocity. 

Gage 
height. 

Dis- 
charge. 

March  19 

Porter  and  Bird 

Feet. 
16 
16 
25 

'  Ft.  per 
Sq.ft.    ,      sec. 

9           0.85 

9             .95 

28            3.21 

Feet. 
0.75 
.84 
1.78 

SeC'ft. 
8.0 

May  13 

June  11 

Stwkman  and  Porter r .  - . .  r 

8.0 

A.  P.  Porter 

91. 

Daily  gage  height  in  feet,  of  Highwood  Creek  near  Highwood,  Mont.,  for  2906. 


Day. 

Mar. 

Apr. 

May. 

0.7 

.7 

.7 

.60 

.7 

.66 

.68 

.7 

.75 

.8 

.82 

.82 

.85 

.86 

.88 

.86 

.88 

.92 

.95 

.98 

.99 

1.02 

1.02 

1.04 

1.05 

1.01 

1.01 

1.01 

1.02 

1.04 

1.05 

June. 

July. 

1.15 
1.1 
1.06 
1.05 
1.02 
1.02 
.96 
1.05 
1.02 
.92 
.82 
.S2 
.75 
.78 
.75 
.72 
.9 
.82 
.8 
.78 
.75 
.74 
.72 
.7 
.7 
.69 
.7 
.69 
.7 
.68 
.7 

Aug. 

0.66 
.65 
.62 
.45 
.35 
.32 
.41 
.5 
.48 
.48 
.28 
..35 
.18 
.32 
.06 
.1 
.15 
.06 

Oct. 

Nov. 

Dec. 

1 

0.75 
.75 
.75 
.75 
.75 
.78 
.78 
.79 
.82 
.83 
.8 
.8 
.82 
.83 
.82 
.78 
.75 
.75 
.75 
.75 
-74 
.78 
.8 
.78 
.8 
.81 
.85 
.84 
.72 
.69 

1.0 
.98 
.94 
1.0 
'     1.25 
1.7 
1.65 
1.58 
2.3 
2.2 
1.77 
1.6 
1.5 
1.3 
1.2 
1.18 
1.2 
1.18 
1.1 
l.l 
1.05 
1.17 
1.33 
1.3 
1.25 
1.25 
1.28 
1*^25 
1.22 
1.2 

0.55 
.56 
.58 

0.6 

2 ' 

.59 

3 1 

.6 

4              

::::::::!  .6 

!        .62 

.6 

5 

.6 

6 ' 

.61 
.6 

.61 

7 1 

.62 

8                    ' 

6 

6 

6 

1        .6 

.62 

9     ' 

.65 

10 ' 

.64 

11             1 

.65 

12 

.6 

.62 
.59 

.65 

13 

.65 

14                    

.65 

15            ' 

.65 

16 

.66 

17                              ' 

.68 

18 

.60 

19 

0.78 
.8 
.78 
.75 
.76 
.75 
.75 
.75 
.72 
.73 
.72 
.73 
.75 

.68 

20                       

1 

.66 

21       

.65 

22  

.64 

23                         



.62 

24            

1 

.61 

25 

.62 

26                         

.61 

27     

.62 

28". : 

.61 

29 



0.2 
.4 
.52 

.62 

3D 

.61 

31 

.6 

Note.— No  flow  August  19  to  October  28.   Practically  cpen-channel  conditions  during  December. 
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MARIAS  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Marias  River  rises  on  the  eastern  slope  of  the  main  divide  of  the  Rocky  Mountains  and 
flows  in  a  general  southeasterly  direction  to  its  junction  with  the  Missouri.  Throughout 
its  entire  length  the  river  flows  in  a  canyon  and  has  a  fall  not  exceeding  5  feet  per  mile.  Its 
principal  tributaries  are  Cutbank  Creek,  Willow  Creek,  and  Cottonwood  Creek,  which  enter 
from  the  north,  and  Two  Medicine  Creek,  Birch  Creek,  and  Teton  River  from  the  south. 
The  most  important  of  these  is  the  Teton,  which  has  its  source  in  the  Rocky  Mountain^, 
flows  eastward  in  a  course  approximately  parallel  to  that  of  Sun  River,  crossing  and 
recrossing  the  sixth  standard  parallel  north,  and  emptying  into  Marias  River  about  a  mile 
above  the  point  where  the  latter  joins  the  Missouri. 

The  United  States  Reclamation  Service  has  under  consideration  a  project  for  diverting 
water  from  the  head  of  St.  Mary  River  across  both  North  and  South  forks  of  Milk  River  to 
Cutbank  Creek,  allowing  it  to  flow  down  this  creek  and  Marias  River  for  100  miles  or  mort», 
and  then  taking  it  out  of  the  Marias  by  a  canal  to  Big  Sandy  Creek,  a  tributary  of  Milk 
River. 

Information  in  regard  to  stations  in  this  basin  is  contained  in  the  Annual  Reports  of  the 
Reclamation  Service  and  in  the  Thirteenth  Annual  Report  of  the  United  States  Gcolo^cal 
Survey,  Part  III,  pages  59-60. 

MARIAS  RIVER  NEAR  SHELBY,  MONT. 

This  station  was  established  April  4,  1902.  It  is  located  at  the  highway  bridge  near 
James  A.  Johnson's  ranch,  7  miles  south  of  Shelby,  Mont. 

The  channel  is  straight  for  100  yards  above  and  200  yards  below  the  station.  The  riglii 
bank  is  sandy,  sloning,  and  liable  to  overflow;  the  left  bank  is  high  and  is  protected  by  .sh€H*t 
piling  and  a  plank  wall.  The  bed  of  the  stream  is  composed  of  sand  and  gravel,  with  sonic 
cobblestones,  and  is  liable  to  shift  after  freshets.  There  is  but  one  channel  and  the  current 
flows  toward  the  left  bank  as  it  rounds  a  sharp  curve  some  distance  above.  The  velocity 
.of  the  current  is  moderate. 

Discharge  measurements  arc  made  from  the  highway  bridge,  the  lower  chord  of  which  is 
about  15  feet  above  low  w^ater.  The  initial  point  for  soundings  is  the  east  end  of  the  bridge 
pier  on  the  lower  side  of  the  bridge  at  the  left  bank. 

A  standard  chain  gage,  which  has  been  read  during  1905  by  Mr.  Johnson,  is  fastened  to 
the  upstream  guard  rail  of  the  bridge.  The  length  of  the  chain  is  21.98  feet.  The  gage  Is 
referred  to  bench  marks  as  follows:  (1)  A  rivet  head  in  the  footplate  at  the  foot  of  the 
batter  post  on  the  top  of  the  southeast  pier;  the  plate  is  marked  "B.  M.  17.54,"  which  is  the 
elevation  above  gage  datum.  (2)  A  spike  in  the  southwest  side  of  a  cottonwood  stump,  25 
feet  southeast  of  the  southeast  pier;  elevation  above  gage  datum,  11.26  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  84,  p  32;  99,  pp  112-113;  130,  p  91. 
Discharge:  66,  p  23;  84,  p  33;  99,  p  113;  130,  p  91. 
Discharge,  monthly:  84,  p  34;  99,  p  115:  i:»,  p  93. 
Gage  heights:  84,  p  33;  99,  pp  113-114;  130,  p  92. 
Rating  tables:  84,  p  34;  99,  p  114;  130,  p  92. 
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Discharge  measurements  of  Marias  River  near  Shelby,  Mont.,  in  1005. 


Date. 


Ilydrograpber. 


April  30 1  Stockman  and  Morse . 

May  21 |  H.  M.  Morse 

June  1 do 

July  11 W.  B.  Freeman 

August  7......    II.  M.  Morse 

September  9. . .    W.  B.  Freeman 

October  17 Freeman  and  Morse.. 

November  20 . .    \V.  B .  Freeman 


Width. 


Area  of       Moan     i     (Jage  Dis- 

section,   vpjocily.  I   height,      charge. 


Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

Sec.-ft. 

155 

362 

2.87 

2.88 

1,010 

165 

435 

3.;i5 

3.42 

1,455 

166 

460 

3.  .50 

3.5.J 

1,G10 

152 

358 

2.90 

2.92 

1.037 

135 

252 

1.46! 

2.22 

3f)9 

122 

181 

.88 

1.78 

159 

134 

238 

1.53 

2. 22 

36.3 

127 

ISO 

1.08 

1.88 

2»>4 

Daily  ga^ge  height,  in  feet,  of  Marias  River  near  Shelby,  Mont.,  for  VJL)5. 

Day.  '   May.   I  Juno,  i  July.       Aug.       Sept.  ,    Oct.       Nov.   i    Doc. 


8., 
9. 
10. 

u. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


3.8 

3.5 

3.9 

3.6 

4.1 

3.5 

4.11 

3.6 

4.1  ' 

3.6 

4.0 

3.5 

3.9 

3.4 

3.8 

3.7 

3.7 

.3.9 

3.7 

4.0 

3.6 

3.7 

3.4 

3.6 

3.4 

3.6 

3.7  1 

3.7 

3.8 

3.5 

3.8 

3.5 

3.7 

3.6 

3.7 

3.5 

3.8 

3.4 

3.6 

3.2-) 

3.8 

3.3 

3.9  ! 

3. -25 

4.1 

3.2 

4.2 

3.3 

4.8  , 

3.4 

4.9! 

.3.5 

4.7, 

3.6 

3.6  1 

3.5 

3.5 

3.5 

3.4 

3.4 

3.4  i. 

3  4 

2.5 

2.1 

2.4 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

t.,s.-) 

3  6 

3.6 
3  5 

l.-S.'i 

3  4 

3  4 

3  3 

3  ? 

3.2 
3  1 

1.8i 

?  9 



9  9 

•^  8 

1 

•>  8 

9  7 

■ 

?  7 

2.6 
?  5 

'      2. 22 

1 

?  5 

?  5 

?.-> 

..-> 

?  4 

?  4 

?  4 

?9 

?  "> 

?  => 

3  0 

. 

2.4 

2.r) 
2. 35 

?  5 

Note.— No  observations  from  January  1  to  April  30  or  from  August  23  to  October  28. 
open-K^haiuiel  condiUomi  durmg  December. 


2.3 

2.0 

2.3 

2.C5 

2.3 

2.05 

2.25 

2.(J> 

2.25 

2.0 

2.2 

2.0 

2.2 

2.(:5 

2.18 

2.15 

2.15 

2.07 

2.15 

2. 07 

2.1 

2. 07 

2.1 

2. 07 

2.<l.-, 

2.07 

2. 0.") 

2.07 

2.a-, 

2.1 

2.0 

2.1 

2.0 

2.1 

2.0 

2.1 

2.0 

2.1 

2.0 

2.1 

i.a-, 

2.r.7 

!.'».-) 

2. 07 

1.9 

2.07 

1.9 

2. 05 

1.9 

2. 05 

1.9 

2.07 

1.9 

2.07 

1.9 

2.07 

.    1.9 

2.07 

1.05 

2.  (.7 

2.C5 

28.    Practically 
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Station  rating  taUe  for  Marias  River  near  Shelby ,  Mont.y  from  January  1  to  December  31, 

1905, 


Gago 
height. 

DiBCharge. 

'   height. 

Discharge. 
8ec.-ft. 

Gage 
height. 

Discharge. 

hei^. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.70 

150 

1        2.60 

590 

3.50 

1,550 

'       4.40 

2,970 

1.80 

180 

1        2.70 

670 

3.60 

1,090 

1        4.50 

3,160 

1.90 

215 

i        2.80 

760 

3.70 

1,830 

4.60 

3,350 

2.00 

250 

,        2.90 

850    , 

3.80 

1,970 

4.70 

3,540 

2.10 

290 

3.00 

950    ; 

3.90 

2,130 

4.80 

3,740 

2.20 

340 

3.10 

1,050    ' 

4.00 

2,290 

1        4.90 

3,940 

2.30 

390 

1        3.20 

1,170    ! 

4.10 

2,450 

'        5.00 

4,160 

2.40 

450 

1        3.30 

1,290 

4.20 

2,610 

1 

2.50 

520 

3.40 

1,410 

4.30 

2,790 

i 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  16  discharge 
urements  made  during  1904-5,  and  is  well  defined  between  gage  heights  1.8  feet  and  4.5  feet. 

Estimated  monthly  discharge  of  Marias  River  near  Shelby,  Mont.,  for  1905. 
[Drainage  area  2,610  square  miles.] 


Month. 


May 

June 

July 

August  1-22. 
November... 
December... 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


The  period. 


3,940 

2,290 

1,690 

520 

390 

290 


1,410 
1,170 
450 
198 
215 
250 


Total  in 
acre-feet. 


-1- 


2,114 
1,585 
870 
321 
279 
276 


130,000 
94,310 
53,490 
14,010 
16,600 
16,970 


325,400 


Run-ofl. 


Second-feet 

per  square 

mile. 


0.810 
.607 
.333 
.123 
.107 
.106 


Depth  in 
inches. 


0.934 
.677 
.3S4 
.101 
.119 
.122 


CUTBAXK  CREEK  AT  C  UTBANK,  MONT. 

Cutbank  Creek  rises  on  the  eastern  slope  of  the  Rocky  Mountains,  flows  eastward  and 
then  southeastward,  and  enters  Marias  River  near  the  town  of  Cutbank. 

The  gaging  station  was  establislied  August  4,  1905.  It  is  located  in  the  gorge  just 
below  the  steel-trestle  bridge  of  the  Great  Northern  Railway,  three-fourths  of  a  mile  west 
of  Cutbank. 

Except  for  a  slight  curve  just  above,  tke  channel  is  straight  for  500  feet  or  more  above 
and  below  the  cable.  At  the  cable  support  the  right  bank  is  3  feet  higher  than  the  left, 
which  might  overflow  at  the  highest  stages;  both  banks  are  free  from  brush  and  vegeta- 
tion. The  bed  of  the  stream  is  composed  of  gravel  with  an  occasional  bowlder,  and  the 
sides  are  of  sandy  soil.  Fairly  accurate  results  should  be  obtained,  though  the  current  is 
rather  swift  and  the  bottom  somewhat  rough.  Owing  to  the  distance  between  the  gage 
and  the  cable  the  slope  of  the  water  surface  at  the  two  points  is  probably  somewhat  different. 

Discharge  measurements  are  made  by  means  of  a  cable  with  tag  wire,  which  was  estab- 
lished September  18,  1905,  300  yards  below  the  gage.  The  initial  point  for  soundings  is 
on  the  tag  wire  5  feet  out  from  the  cable  support  on  the  left  bank. 

The  gage  is  read  twice  each  day  by  Frank  Mason.  The  first  gage  was  a  rod  placed  on 
the  loft  (east)  bank  of  the  creek  and  nailed  to  the  cribbing  at  the  intake  of  the  railroad 
pumping  plant.  Tliis  was  replaced  August  31,  1905,  by  a  standard  chain  gage,  located 
on  the  left  bank  200  feet  below  the  rod  gage  and  made  to  read  the  same  as  the  latter.    Hie 


MARIAS   RIVER   DRAINAGE   BASIN. 


51 


horizontal  arm  b  graduated  from  1.5  feet  to  10  feet  and  is  supported  by  posts  set  in  the 
bank.  The  distance  from  the  center  of  the  standard  gage  pulley  to  the  zero  of  the  gage  scale 
is  4.98  feet.  The  length  of  the  chain  is  17.35  feet.  The  gage  is  referred  to  bench  marks 
as  follows:  (1)  A  black  cross  painted  on  the  southwest  comer  of  the  yellow  sandstone 
block  at  the  foot  of  the  bedplate  on  the  top  of  the  upstream  masonry  pier  nearest  the  water's 
edge  at  the  left  bank,  of  the  Great  Northern  Railway  steel-trestle  bridge  over  the  creek; 
elevation,  16.64  feet.  (2)  A  cross  chiseled  on  the  highest  point  of  a  large  outcropping  rock 
at  the  southeast  comer  of  Frank  Mason's  house,  75  feet  north  of  the  gage;  elevation,  15.11 
feet.  (3)  A  railroad  spike  driven  in  the  north  side  of  the  rear  post  of  the  gage  2  feet  above 
ground;  elevation,  11.04  feet.     Elevations  are  above  the  datum  of  the  gage. 

Discharge  measurement  ofCutbank  Creek  at  Citibank,  Mont.,  in  1905., 


Date. 


Hydrographer. 


I 

August  31 1  W.  B.  Freeman 

.September  27..,  H.  M.  Morse 

October  19 \  Freeman  and  Morae . 

November  19 . .    W.  B.  Freeman 


yjLTM*\>  I  Area  of  |    Mean     I     Gage     I      Dia- 
"  ****•"•   section,    velocity.  |   height,   i  charge. 


Feet. 
31 
26 
48 
42 


Sq.ft.  , 
18 
12 
44 
22 


Ft.  per 
tec. 

1.24 
1.04 
1.33  I 
2.,4| 


Feet. 
2.81 
2.77 
3.30 
3.11 


Sec.-ft. 


22 
12 
58 
47 


Daily  gage  height,  in  feet,  ofCutbank  Creek  at  Cutbank,  Mont.,  for  1905. 


Day. 


Aug.    Sept.i  Oct.  '  Nov. ,  Dec. 


I 


1 

! 

2 i 

i 

3 ! 

4 

13.3 

5 

I3.3 

6 

1  3.3 

7 

3.25 

s 

1 
..  3.2 

9 

'  3.2 

10 

1  3.1 

11 

I  3.25 

12   .  . 

3.2 

L3 

3.15 

14 

,  .3.1 

15 

3.1 

16 

3.1 

I 


Day. 


!  2.8 
I  2.8 

2.8 
,2.8 

2.8 

2.8 
i  2.8 

2.8 

2.75 
'  2.7 

2.7 
,2.7 

2.7 
'  2.7 
I  2.7 

2.7 


2.85 

2.9 

2.8 

2.85 

3.15 

3.6 

3.5 

3.5 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 

3.2 


I  3.2 
I  3.25 
j  3.2 
I  3.2 
3.25 
3.25 
3.2 
3.2 
3.2 
3.2 
3.15 
3.1 
3.1 
3.1 
3.1 
3.1 


2.4 

I  2.45 

I  2.55 

I  3.35 

j  2.9 

2.8 

2.8 

2.65 

..95 

3.95 

4.0 

4.0 

4.0 

3.9 

3.9 

3.8 


17.... 

*?  1 

18 

3  1 

19 

3  1 

20 

3  0 

21 

3  0 

22 

3  0 

23 

3  0 

24 

3  0 

25 

?  9 

26 

?  Q 

27 

?  9 

28 

?  9 

29 

?  8 

30 

?  8 

31 

2.8 

Aug. 


Sept.   Oct. 


2.8 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.7 

2.8 

2.7 

2.8 

2.8 

2.8 

2.8.5 


3.25 

3.1 

3.3 

3.25 

3.25 

3.25 

3.2 

3.2 

3.2 

3.25 

3.25 

3.3 

3.3 

3.25 

3.2 


1 


Nov. 

3.1 

3.1 

3.1 

3.1 

3.1 

2.9 

3.0 

3.05 

3.1 

2.95 

2.8 

2.6 

2.5 

2.5 


Dee. 

3.7 

3.7 

3.75 

3.7 

3.55 

3.5 

3.4 

3.35 

3.45 

3.45 

3.65 

3.7 

3.4 

3.3 

3.4 


Note.— November  26  to  December  31  readines  were  taken  tbroutrb  a  hole  c«it  in  the  ice. 
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TETOV   RIVKIl  XKAU  BEI.LEVIEW,  MONT. 

This  station  was  established  Novemlxjr  2(3,  1904.  It  is  located  in  st;c.  35,  T.  25  N.,  TL  :i5 
W.,  Montana  prime  meridian,  alxnU  1ft  miles  above  Choteau,  Mont.  The  nearest  post- 
office  is  Belleview,  Mont. 

The  channel  above  ihe  station  is  straiglit  for  about  200  feet  at  low  water,  but  at  high 
water  the  river  curves  gradually  from  the  left;  bi;low  the  station  the  channel  is  straight  for 
75  feet.  Both  banks  are  low  and  covered  with  thick  underbrush  and  a  few  scattered  tn»<^. 
The  bed  of  the  sti-eam  consists  of  coarst*  gravel  and  cobblestones  and  is  free  from  vogetation. 
A  bar  divides  the  channel  at  low  water.  The  current  is  swift  and  there  are  sonic  small 
rapids  down  the  stream. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire  a  short,  dis- 
tance upstream  from  the  gage.  The  initial  pi^nt  for  soundings  is  the  zero  of  the  tagged  wire 
at  the  left  bank. 

The  gage  is  i*ead  daily  by  Julius  Bjornstad,  who  lives  near.  The  first  gage  was  spiked  to 
a  post  on  the  left  bank,  alK>ut  40  feet  above  the  head  of  KroflF's  irrigation  ditch.  March  9. 
1905,  it  was  moved  by  the  observer  250  feet  upstream  on  account  of  the  dam  erected  at  the 
head  of  the  ditch  l)elow.  There  is  no  connection  lx»tween  the  gage  readings  befon*  and  after 
that  date,  probably  on  account  of  the  difference  in  slope  of  the  water  surface  at  the  two 
points.  May  8,  1905,  the  gage,  which  is  a  rod,  was  referred  to  the  Ix'nch  marks,  and  it  was 
found  that  the  datum  had  been  raised  0.78  foot  in  moving,  while  the  difference  in  the  level 
of  the  water  surface  at  the  old  and  new  l(K'ations  was  but  0.10  foot.  The  gage  datum  was 
then  lowered  0.20  foot,  and  it  is  now  0.58  foot  above  the  original  datum.  The  gag<»  is 
referred  to  bench  marks  as  follows:  (1)  A  nail  in  a  10-inch  cottonwood  tree  8  feet  west  of 
the  road  and  50  feet  from  the  left  bank  of  the  river;  elevation,  4.85  feet.  (2)  A  nail  in  a 
5-inch  cottonwood  tree  2  feet  east  of  the  road  and  50  f(»et  from  the  left  bank;  elevation, 
4.45  feet.  (3)  A  nail  in  a  20-inch  cottonwood  tree  serving  as  a  post  in  Bjornstad'a  small 
corral;  elevation,  2.51  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  V30  of  the  Ignited  States  Geological  Survey,  pages  93-94. 

DMiarge  meajtHrcments  of  Teton  Riiyr  nmr  Belleview,  Mont.,  in  lOOo. 


T^  *                                II    I             1    -                       «•:  1.1,  .Vrpa  of  Mean  (Jagc           I)is- 

I>"^'^'-          ,                     IlydrogMpher.                       Width.  ^^^.„,^„  vchH-ity.  heigl^t.      chan,'0. 

-  -     j               .                                                 -  -              -  ^- 

Ft.  per 

'                                                                  •       FteL  Sq.ft.  sec.  Feet.     I    Ser.-H. 

MjiyS Stockman  ami  Porter -W  34  1.41  0.40  ]               4*» 

0('tolK»rl2 '  (Jonlon  Kdson .«  >          1.46  .39  1                :fi 

November  4...; do .«»  ,  37  l.:«  i  .:«  I               51 
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Daily  gage  height,  in  feet,  of  Teton  Hii^r  near  Belleview,  Mont.,  for  19()o. 


Day 

! 

Jan. 

Feb. 

Mar.  1 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

I      0.4 

0.3 

0.15  1 

0.85 

0.4 

1.3 

1.2    i 

0.(te 

0.4 

0.,'^,5 

0.25 

2 

.3 
.3 

.2 
.2 

.3 
.3 

.45 
.4 

1.55 
1.85 

1.2 
^•2    , 

.7 
.  7 

0.5 
.5     , 

.4 
.4 

.;*5 
.:'5 

.25 

3 

.15 

4 

.3 

.15 

.35 

■» 

1.8 

^•2    , 

.7 

.,15 

.4 

■) 

5 

.3 

.15  1 

.35 

.4 

1.8 

1.15! 

.7 

.4 

..35 

.0 

6 

.3 
.3 
.3 

.15 

.15  I 
.15 

.35 
.35 
.'S5 

.4 
.4 
.4 

2.0 
2.2 
2.2 

1.1     1 
1.1 

.6 
.G5 
.6 

..55 
.■15 
.45 

.4 
.4 
.4 

.;:5 
..:5 
.::5 

.0 

!        .4 

.0 

S 

.0 

9 

1        .4 

.3 

.35  1 

.3 

.5 

2.2 

1.0    1 

.6 

.45 

.4 

.;,5 

.C5 

10 

.3 
.3 
.3 
.3 

.35 
.3,5 
.3.5 
.35  ^ 

.25 
.25 
.25 
.3 

.6 
.6 
.6 
.6 

2.0 
1.8 
1.7    ■ 
1.7 

1.0 
1.0 

1.0    ' 
1.0 

.6 
.55 
.6 
.6 

.4 
.4 
.4 
.4 

.4 
.4 
.45 
.5 

.  Z't 

.;« 

.35 
.  35 

.(5 

11                  ! 

.1 

12 , 

.1 

13 

1 

.1 

14 

1 

.3 

.35 

.3 

.6 

1.6 

,95 

.6 

.4 

.45 

.Z5 

.1 

15. 

4 

.3 

.35 

.3 

.55 

1.45 

.9 

.6 

.4 

.45 

.:j5 

.1 

16 

1         .4 

.3 

.35  1 

.3 

.55 

1.4 

.9 

.4 

.45 

..?5 

.05 

17 

,3 

.3 
.3 

.35 
.35  1 

.3 
.3 

.65 
.7 

1.4 
1.3 

.85  ; 

.8 

.5 

.4     ' 
.4 

.45 
.45 

.35 
.35 

.05 

18 

3 

.05 

19 

1        .3 

.3 

.35 

.3 

.8 

1.2 

.8 

.5 

•4 

.3 

.3.5 

.05 

30 

.3 

.3 

.35: 

.3 

.8.5 

1.15 

.75  1 

.5 

.4     , 

.35 

.35 

.C5 

21 

3 

.3 

•     .35! 

.3 

1.0 

1.1 

.75 

.4 

.35 

.3 

.(;5 

22 

3 

.3 

.3    ' 

.3 

i.a5 

1.15 

.8    j 

.4 

.,15 

.3 

.a5 

23 

.3 

.3 

.3 

1.0 

1.2 

7    1 

.4 

.35 

.3 

.4 

24 

.3 

.3     1 

.3 

.95 

1.15 

.75 

.5 

.r> 

.3.5 

.3 

.(5 

25 

' 

.3 

.3 

.3 

.05 

1.15 

.7 

.5 

.;?5 

.3.5 

.3 

.(.5 

26 

3 

.3 

.3     1 

.9 

1.2 

.7 

.5 

.4 

.3 

.(.5 

27 

3 

.3 

.3 

.9 

1.15 

.  7 

.4 

.4 

2.3 

.0 

28 

!        .3 

.1 

.3   ; 

.9 

1.15 

.  7 

.5 

.4 

.4 

.25 

.0 

29 

.3 

.3   , 

.95 

1.15 

.7     . 

.4   1 

.4 

.'2.5 

.0 

30 

3 

.25 

1.0 

1.1 

.7     ' 

.4 

.,35 

.25 

.0 

.31 

3 



.35 

1.1 

.7 

.4 



0 

XoTE.— Readings  from  March  9  to  December  31  have  teen  referred  to  the  datum  of  May  8, 19a5.  The 
reiMlingB  prior  to  March  9  refer  to  a  different  datum,  there  neing  no  connection  with  the  later  readings. 

River  {tartly  froxen  January  1-22,  inclusive;  readings  to  the  surface  of  the  ice  January  26  to  February 
27.  inclusive.    River  open  after  February  28.    River  blocked  with  ice  November  27  and  December  23. 

TETON  RIVER  NEAR  C:iIOTEAl%  MONT. 

This  station  was  established  November  30,  1904.  It  is  located  at  the  highway  bridge  on 
the  road  from  Choteau  to  Augusta,  Mont.,  and  is  about  1 J  miles  from  the  town  of  Choteau. 

The  channel  is  straight  for  about  200  feet  above  the  station;  below  it  curves  slightly  to 
the  right.  The  right  bank  is  high;  the  left  is  low  and  is  subject  to  overflow  at  high  stages. 
The  bed  of  the  stream  is  covered  with  rocks  and  coarse  gravt  1  and  is  free  from  vegetation. 
The  current  is  swift. 

Dischai^e  measurements  are  made  from  the  upstream  side  of  the  bridge,  which  is  a  wooden 
structure  resting  on  pile  bents.  The  initial  point  for  soundings  is  at  the  left  side  of  the 
bridge. 

The  gage  is  read  occasionally  by  J.  W.  Shields,  a  surveyor,  who  performs  this  service 
gratuitously.  The  original  chain  gage  was  fastened  to  the  upstream  hand  rail  of  the  bridge. 
This  was  replaced  May  9, 1905,  by  a  standard  chain  gage,  fastened  to  the  floor  of  the  bridge 
near  the  former  gage,  the  same  datum  being  maintaioed;  the  chain  length  is  12.33  feet. 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  in  a  3-inch  plank  just  back  of  the 
floor  beam  at  the  west  end  of  the  bridge;  elevation  above  zero  of  gage,  9.08  feet.     (2)  A 
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nail,  2  feet  above  ground,  in  the  trunk  of  a  cottonwood  tree  100  feet  from  the  east  end  of 
the  bridge  and  in  the  fence  on  the  south  side  of  the  road;  elevation  above  gage  zero  6.87 
feet. 

Information  in  regard  to  this  station,  with  gage-height  and  discharge  data,  is  contained 
in  Water-Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  94-95. 

Discharge  measurements  of  Teton  River  near  ChoteaUj  Monl.j  in  1905. 


Date. 

1                   llydrographer. 



Width 

Feet. 
15 

1 

1  Areao 
1  sectior 

!  ~ 

Sq.ft 
5. 

1           3. 

j 

Chotea 
July. 

f  '    Mei 

I.  1  veloc 

Ft.^ 

set 

0            1 

m     i     GaRe 
ity.     height. 

Dis- 
charge. 

May  9 . . . . 
October  13 

Stockman  and  Porter 

ri, 

.54   1 

^eet. 
1.70 
1.83 

905. 

Sec.-/i. 
8 

Gordon  Edson  . .   . 

. 

9  1            .76 

1 

3 

1 
Daily  gage  height,  in  feet y  of  T 

eton  Rv 
May. 







1.7 

1.7 

1.65 

1.65 

1.6 

1.65 

1.7 

1.7 

1.7  • 

1.7 

1.7 

1.7 

1.7 

1.6.5 

1.65 

1.65 

1.65 

1.7 

1.7 

1.7 

1.7 

1 
vernear 

June. 

M,  Mont.yfor  1 

Day. 

• 

Aug. 

Sept. 

_ 

Oct. 

1   Nov. 

1 

1 

1.6 

1.65 

1.7 

1.75 

1.95 

2.2 

2.2 

2.45 

2..55 

2.45 

..I 

2 

3 

1.8 

1.55 
1.55 

1.6 





J 

4 

i     ,  ,^ 

5 



1        1.75 

6 

7 

1.6 
1.6 

1 

8 

1.85 

1 

9 

1.5 

__l  _ 

10 

1        '    "'" 

11 

2.45 

2.6 

2.7 

1.6 

1 1 

12 

L.    .    .      1 

13 

1.6 

3  ' 

14 

I 

16 

2.1 

2.1 

2.05 

1.% 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.5 

1.55 

..I 

16 

17 



1 

18 

1 

1       '   "" 

19 



1 

I 

20 

1 

1 

21. 

1 

1.7 
1.7 

22 

1.45 

■ 

23 

24 

1 

25 

26 



1.5 
1.5 

27 

16 

28 

1.9 

1.5 

1 

1 

29                            

1 

1.7 

1 

30 

1 

i 

31 

! 

.     .   .               .             

MILK    RIVER    DRAINAGE    BASIN. 
l>ESC'KIPTIOX  OF  BA.SIX. 


Milk  River  rises  in  the  undulating  foothills  of  the  Rocky  Mountains  in  northwestern  Mon- 
tana, near  the  boundary  line  between  the  United  States  and  Canada.  Its  headwaters  flow 
northeastward  into  Canada,  and  for  about  100  miles  its  course  is  eastward,  parallel  with 
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the  intematioDal  boundary;  it  then  turns  to  the  southeast,  passes  across  the  northern  part 
of  Montana,  and  empties  into  the  Missouri. 

The  valley  through  which  Milk  River  flows  is  broad  and  contains  many  thousand  acres 
of  irrigable  land.  The  summer  flow  of  the  stream  is  not  sufficient  for  the  irrigation  of  any 
considerable  part  of  this  area,  and  it  has  been  proposed  to  augment  the  supply  by  turning 
into  the  headwaters  of  Milk  River  the  abundant  waters  of  the  St.  Mary  basin,  which  lies 
immediately  adjacent  to  the  sources  of  the  Milk. 

Information  in  regard  to  the  basin  is  contained  in  the  Annual  Reports  of  the  Reclamation 
Service  and  in  the  following  publications  of  the  United  States  Geological  Survey  (Ann  = 
Annual  Report;  WS= Water-Supply  Paper): 

DeacriptioD:  Ann  19,  iv,  pp  286-287;  21,  iv,  p  188;  22,  iv,  pp  271-273;  22,  iv,  pp  287-288. 
Irrigation  surveys:  Ann  13.  iii,  pp  62-63. 
See  page  measurements:  WS  130,  pp  102-103. 

SOUTH  FOUK  OF  MILK  RIVER  NEAR  BROWNING,  MONT. 

This  station  was  established  April  28, 1905.  It  is  located  at  CrofT's  ranch,  about  40  miles 
northeast  of  Browning,  Mont. 

The  channel  is  straight  for  about  lOU  yards  above  and  below  the  station.  Both  banks 
are  composed  of  gravel,  and  the  right  bank  is  liable  to  overflow  at  extreme  high  water.  The 
bffd  of  the  stream  is  made  up  of  rocks  from  6  to  18  inches  in  diameter,  is  free  from  vegetation, 
and  is  fairly  permanent.  There  is  but  one  channel  at  all  stages.  The  current  is  sluggish  at 
the  wading  section  and  swift  about  200  feet  above.  The  depth  at  ordinary  stages  is  about  2 
feet. 

High-water  discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire 
about  200  feet  above  the  gage.  The  initial  point  for  soundings  is  the  first  marker  on  the 
tagged  wire  at  the  left  bank.  Low-water  measurements  are  made  by  wading  between  the 
gage  and  the  cable. 

The  gage,  which  was  observed  twice  daily  by  R.  J.  Croff,  was  originally  a  temporary  rod 
instaUed  on  the  left  bank  200  yards  from  the  observer's  house.  This  was  replaced  May  8, 
1905,  by  a  standard  chain  gage,  located  at  the  same  place  and  fastened  to  supports  in  the 
jeft  bank.  The  length  of  the  chain  is  13.66  feet.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  A  stake  driven  into  the  bank  above  the  gage;  elevation,  8.00  feet.  (2)  A  nail 
driven  into  the  southeast  corner  of  the  log  hen  house  belowing  to  Mr.  Croff;  elevation,  12.80 
feet.     Elevations  are  above  the  datum  of  the  giige. 

Discharge  measurements  of  South  Fork  of  MxUc  River  near  Browning ,  MonLy  in  1905. 


Date. 


April  28... 

May  28 

July  21.... 
August  30 . 


Ilydrographer. 


Stockman  and  Morse. 

n  M.Morse 

do 

C.C.Babb 


wiHth     Area  of  ,    Mean     |     Gago     I      Dis- 
*^^°^""   section.  I  velocity,     height,      charge. 


Feet. 
45 
46 
14 


SqjL     ' 

5.5, 

54  I 

7  I 


Ft.  per 

0.93  ' 
.78  I 
1.35 


Feet. 
3.60 
3.52 
3.13 
2.80 


Sec.-ft. 
51 
42 
10 
a2 


•  Estimated. 
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Daily  gage  height ,  in  feet,  of  South  Fork  of  Milk  River  near  Browning,  Mont.,  for  1905. 


Day. 


I    Apr. 

I 


2 .     . 

1 

3 

4 

1 
5 

6 .  . 

7 ' 

8.... 

9 

10 

11  . 

12 

13 1  ... 

14 : 

15 1 

16 1 

17 1 

18 

19 

20 ' 

'21 1 

22 

%\ 

24 ' 

25 1 

26 

27 --- 

• 
28 

'  :..6 

29 

...    '  :t.r)5 

30 

1  :\.r. 

31 ' 

May. 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.5 
3.7 
3.7 
3.7 

3.7  ' 
3.75  I 
t.7  ', 
3.65 
3.6  j 
3.6  I 
3.6  I 
3.6  I 
3.75 

3.8  i 
3.75  I 

3.05  I 

3.6  ' 
3.5,5  ' 
3.5  I 
3.5  I 
3.5  I 
3.45, 
3.5     I 


June.      July. 


Aug.   I  Sept.   I    Oct. 


3.4 

3.4 

3.5 

3.5 

3.4 

3.5 

3.5 

3.55 

3.5 

3.5 

3.5 

3.5 

3.4 

3.4 

3.4 

3.5 

3.5 

3.5 

3.45 

3.6 

3.6 

3.6 

3.6 

3.6 

3.65 

4.0 

4.2 

3.85 

3.75 

3.55 


3.55 

3.55 

3.6 

3.6 

3.5 

3.5 

3.4 

3.4 

3.a5 

3.35 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.1 

3.1 

3.2 

3.3 

3.3 

3.4 

3.45 

3.4 


3.4 

3.4 

3.4 

3.3 

3.25 

3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 


2.85 

2.85 

2,8 

2.8 

3.0 

3.0 

3.0 

3.0 

2.9 

2.fJ5 

3.0 

2.98 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 


3.15 

3.15 

3.15 

3.15 

3.2 

3.2 

3.25 

3-28 

3.32 

3.3 

3.28 

3.25 

3.2 

3.25 

3.3 

3.32 

3.  .12 


I      -*•«    I 


2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.82 


2.9  ;.... 

2.9  |.... 

2.9  j.... 

2.8  1... 

2.8  !... 

2.8  1... 

2.8  1  .. 

2.8  ... 

2.82  1... 

3.0  1... 

308'... 

3. 1  ... 

Note.— Creek  frozen  over  October  18. 


Estimated  monthly  discharge  of  South  Fork  of  Milk  Riv^r  near  Browning,  Mont.,  for  1905. 


Month. 


Discharge  in  8econd-feet.*        | 


Maximum.   Minimum. 


May 

June 

July 

August 

Sep  tern  IxT.. 
Octofjcr  1-17 


144 

51  I 
30  1 

'I 
23 


2 

12  i 


Mean. 


Total  in 
acre-feet- 


51  I 
49  I 
24  I 
8.5  , 
4.4  I 
1"      \ 


3,117 

2,916 

1,445 

523 

262 

587 


The  i)eriotl i 

■ L 

Note.— These  estimates  are  only  a  rough  approximation. 


8,850 
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MILK  RIVER  AT  HAVRE,  MONT. 

This  station  was  established  May  15,  1898.  It  is  located  at  tht^  highway  bridge  at  Havre, 
Mont. 

The  channel  is  straight  below  the  station  and  for  a  short  distance  above,  when  a  sharp 
curve  occurs.  Both  banks  are  high,  being  above  ordinary  floods,  and  are  slightly  wooded. 
The  bed  of  the  stream  is  liable  to  change  with  every  freshet.  Tlie  current  is  sluggish  at  ordi- 
nary stag<^. 

Dischargi^  measurements  were  originally  made  by  means  c»f  a  cable  .stretched  across  the 
river  not  far  from  the  highway  bridge.  Novemlx^r  4,  1902,  the  cable  was  taken  out,  and 
discharge  measurements  have  since  been  made  from  the  downstream  side  of  the  bridge  to 
which  the  gage  is  attached.  Tlie  bridge  makes  an  angle  of  20°  with  the  nonnal  to  the  current 
at  the  measuring  section.  The  initial  point  for  .soundings  is  marked  on  the  downstream 
guard  rail  at  the  right  bank. 

The  gage  is  read  daily  by  L.  II.  Ling,  the  United  States  Weather  Bureau  observer  at 
Havre.  January  12,  1904,  the  old  wire  gage  was  replaced  by  a  standard  chain  gage,  which 
was  made  to  read  the  same  as  the  old  gage,  and  was  located  on  the  downstream  side  of  the 
bridge.  The  length  of  the  chain  is  25.21  feet.  The  gage  pulley  is  located  at  a  point  which 
corresponds  to  a  reading  of  2.0  feet  on  the  .scale.  The  gage  is  referred  to  bench  marks  as  fol- 
lows: (1)  The  top  of  the  highest  bolt  securing  the  bedplate  to  cement  on  top  of  the  south- 
west pier  of  the  bridge;  elevation,  2,486.51  feet  above  datum.  (2)  A  20-penny  nail  in  a  Cot- 
tonwood tree  1(X)  feet  southwest  of  the  southwest  pier  of  the  bridge;  elevation,  2,477.44 
feet  above  datum.  (3)  A  standard  United  States  Geological  Survey  tablet  in  the  stone  pier 
of  a  column  supporting  the  Great  Northern  Railway  water  tank,  one-half  mile  southeast  of 
the  gage  and  near  the  roundhouse;  elevation,  2,482.46  feet.  The  elevation  of  the  zero  of  the 
gage  is  2,461.25  feet  above  datum.  The  datum  used  in  the  establishment  of  the  bench 
marks  is  that  of  the  city  of  Havre,  deduced  from  a  temporary  bench  mark  of  the  United 
States  Geological  Survey,  which  has  since  lM»en  destroyed. 

Infonnation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS=\Vater-Supply  Paper): 

Description:  Ann  20,  iv,  p  245;  WS  27,  pp  6H-69;  37,  p  209;  19,  p  267;  6»).  pp  I.VIC;  84,  p  28;  99,  pp  10&-109; 
130,  pp  95-96. 
Discharge:  WS  27,  p  75;  37,  p  209;  49,  p  267;  66,  p  16;  S-l,  p  29:  99,  pp  109-110;  130,  p  96. 
Discharge,  monthly:  Ann  20,  iv,  p  245;  21,  iv,  p  189;  22,  iv,  p  288;  VVS  75,  p  122;  84,  p  31;  99,  p  111;  130, 

Discharge,  yearly:  Ann  20,  iv,  p  53. 

Gage  heights:  WS  27,  p  72;  37,  p  210;  49,  p  267;  66,  p  16;  84,  p.  30;  99,  p  110:  i;»,  pp  96-97. 

Hydrographs:  Ann  20,  iv,  p  240;  21,  iv,  p  189;  22,  iv,  p  288. 

Rating  tables:  \V8  27,  p  76:  39,  p  447;  52.  p  516:  66.  p.  170;  8-1,  pp  ;«)-31;  99,  pill;  130,  p  97. 

Discharge  measurements  of  Milk  liiver  at  Havre,  Mont.,  in  19()5. 


Date. 


Hydrographer. 


April  7 '  L.  R.  Stockman . 

May2 '  H.  M.  Morse 

May6 | do 

June  5 do 

July  Ho VV.  B.  Freeman. 

July 31 '  H.M.Morse 

August  1 do 


I 


^'ot"!  :^.°!. 


Feet. 

74  I 

m 

39 

82 


Sq.fl. 


Mean  Ciace 

velocity.  I  heipiit. 


45 
67  ' 
58  I 
43 

22  I 

83, 
71  , 


Ft.  per 

Jiec. 

1.09 

1.27 

1.22 

i.ai 

.70 
1.36 

.78  I 


Feel. 
3.30 

3.59 
3.44 
3.15 
3.85 
;}.68 


Dis- 
charge. 


Sec.-/L 
49 
85 
71 
45 
17 
113 


a  Made  by  wading. 
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Daily  gage  height^  in  feet,  of  MiJJc  River  ai  Havre,  Mont.,  for  1906. 


Day.                                      Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 1 

4.4 

4.4 

4.4 

4.35 

4.4 

4.4 

4.3 

4.6 

4.5 

4.3 

4.3 

3.7 

3.6 

3.6 

3.9 

4.0 

4.0 

3.95 

3.9 

4.2 

4.0 

4.0 

3.9 

3.9 

3.8 

3.8 

3.4 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.« 
3.3 
3.2 
3.3 
3.3 
3.3 
3.4 
3.3 
3.4 
3.4 
3.5 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.6 
3.7 
3.8 

3.8 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.5 

3.5 

3.5 

3.6 

3.6 

3.5 

3.5 

3.45 

3.45 

3.35 

3.45 

3.45 

3.35 

3.35 

3.75 

3.65 

3.65 

3.55 

3.55 

3.55 

3.45 

3.45 

3.45 

3.55        3.65 
3.55  1      3.45 
3.45        3.45 
3.45  '      3.45 
3.45         3.35 
3.45  ,      3.55 
3.45         3.55 
3.25         3.55 

3.7 

2 1.      .     . 

3.7 

3 i 

3.6 

4 ' 

3.6 

6 ' 

3.6 

6 '     ..     . 

3.8 

7 1 

3.4 

8 ' 

3.4 

9 

3.25 
3.25 
3.25 
3.25 

3.45 
3.45 
3.25 
3.15 

34 

10 

3.2 

11 

3.0 

12 

3.0 

13 

3.25 

3.15 

3.0 

14 

3.25  '      3.25 
3.25  1      3.25 
3.15  1      3.15 
3.25        3.05 
3.25        2.95 
3.25         2.95 
3.25         2.95 
3.25         2.8 
3.15  '      2.8 
3.15  1      2.7 
3.15  1      2.7 

2.8 

16 1 

2.7 

16 

2.7 

17 

o  7 

18 

2.6 

19 

2.4 

20 

2.4 

21 

2.4 

22 

2.4 

23 

2.4 

24 

2.3 

25 

3.05 

2.6 

2.3 

26 

3.5 

3.25 
3.35 
3.55 
3.65 
3.75 

2.8 
2.9 
4.9 
5.0 
4.1 
3.9 

2.3 

27 

4.7 

.rfi 

28 

1 
4  7    1       !?  7 

29 

3.6 
3.5 
3.4 

30 

31 

Note.— River  frozen  solid  to  bottom  January  15  to  February  26;  in  the  first  part  of  March  water  waa 
flowing  over  the  ice,  which  was  frozen  to  the  bottom. 

Siaiion  rating  taUefor  Milk  River  ai  Havre,  Mont.,  from  January  1  to  May  5,  1906. 


Gage 
beignt. 

Discharge.  1    ^^^^      Dischargerj   ,G||«, 

Discharge. 

hei^t. 

Discharge. 

Feet. 
3.20 
3.30 

Sec-ft.     '      Feet.          Sec.-ft.     [     Feet. 
46     I         3.40                    55     ,         3.60 
50             3.50                    63     ,         3.70 

;                 ■ 

Sec.-ft. 
73 
85 

Feet. 
3.80 

Sec.-fL 
102 

The  above  .tabic  is  apnlicable  only  for  open-channel  conditions.    It  Is  baaed  on  discharge  measore- 
ments  made  during  the  nrst  part  of  1905,  and  is  not  well  defined. 
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Station  rating  tabU  far  Milk  River  at  Havre,  Mont.,  from  May  6,  to  Aguiut  £6,  1906. 


vlage 
helSt. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hel^t. 

Discharge. 

Feet. 

8ec.-ft. 

Feet. 

SeC'ft.     , 

Feet. 

Sec.-ft. 

1     Feet. 

See.-ft. 

2.80 

2 

3.40 

42 

4.00 

139 

4.60 

266 

2.W 

4 

3.50 

55 

4.10 

158 

4.70 

290 

3.-00 

7 

3.60 

60 

4.20 

178 

4.80 

315 

3.10 

12 

3.70 

85     1        1.30 
102             4.40 
120             4.50 

II 

199 

4.90 

340 

3.20 

20    i 

3.80 

221 

5.00 

366 

3.30 

30    , 

3.90 

243 

5.10 

392 

The  above  table  is  applicable  only  lor  open-channel  conditions.    It  is  based  on  discharge  measore- 
menta  made  during  the  latter  part  of  1905,  and  is  not  well  defined. 

Estimated  monthly  discharge  ofMUk  River  at  Havre,  Mont.,  for  1906, 
[Drainage  area,  7,300  square  miles.] 


January.. 
February. 

MATCh.... 

April 

May 

June 

July 

August... 


Month. 


Dischaiige  in  second-feet. 
Maximum.  MlQlmum.      Mean. 


I 


i 


102  I 
108  I 
94  ' 
366  I 
102  I 


The  period. 


«6 
a5 
•40 
50 
62 
35 
54 
25 


Run-off. 

Total  in 
acre-feet. 

Second-feet 

Depth  in 
inches. 

307 
278 
2,460 
3,611 
3,812 
2,063 
3,320 
1,290 

0.00068 
.00068 

.0065 
.0081 
.0085 
.0048 
.0074 
.0034 

0.00078 
.00071 
.0063 
.0090 
.0098 
.0054 
.0065 
.0083 

17,060 


a  Estimated  by  C.  C.  Babb. 


MILK  RIVER  AT  MALTA,  MONT. 

This  stfttion  was  established  July  31,  1902.  It  is  located  at  the  highway  bridge  on  the 
main  road  one-fourth  mile  east  of  the  railroad  station  at  Malta,  Mont. 

The  channel  is  straight  for  700  feet  above  and  250  feet  below  the  station.  Both  banks 
are  high  and  sandy  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of 
sand  and  gravel  and  shifts  considerably  during  floods.  All  of  the  water  passes  between 
the  two  abutments  of  the  bridge  at  all  stages,  and  the  velocity  of  the  current  is  moderate. 

Disdiaige  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings,  marked  zero,  is  a  spike  on  the  down- 
stream guard  rail  at  the  right  bank. 

The  gage  is  read  once  each  day  by  S.  C.  Loyd.  The  original  wire  gage  has  been  replaced 
by  a  standard  chain  gage  having  the  same  datum  as  the  old  one,  fastened  to  the  lower 
downstream  guard  rail  of  the  bridge.  The  length  of  the  chain  is  28.61  feet.  The  bench 
mark  is  marked  in  paint  "B.M.U.S.G.S."  on  the  east  end  of  a  plank  spiked  to  the  south 
abutment;  elevation  above  gage  datum,  13.66  feet.  The  elevation  of  the  gage  datum  above 
aea  level  is  2,241.4  feet.  The  datum  bench  mark  is  the  United  States  Geological  Survey 
tablet  at  the  Malta  schoolhouse  and  is  37.80  feet  above  gage  datum. 
IRR  172—06 5 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  84,  pp  26-27;  99,  p  103;  130,  pp  98-99. 
Discharge:  84,  p  27;  09,  p  104;  130,  p  99. 
Discharge,  monthly:  84,  p  28;  99,  p  106;  130,  p  102. 
Gage  heights:  84,  p  27;  99,  pp  104-105;  130.  p  100. 
Rating  tables:  84.  p  28;  99,  p  105;  130,  p  101. 

Discharge  measurements  of  Milk  River  ai  McHUif  MorU.,  in  1905. 


Date. 


Hydrographer. 


I 

May  11 H.M.Morse 

June  28 1  C.  T.  Prall 

July  24 1  W.  B.  Freeman. 

July  29 1 do 

August  26 do 

August  26 do 


Width. 


Feel. 
20 
69 


Area  of 
section. 


Sq.ft. 
8.9 
56 


28 
2.6 
2.4 


Mean 
velocity. 


Ft 


0.52 
.94 


1.45 
.88 

.78 


Gage 
height. 


Dis. 
charge. 


tet. 

Sec.-ft. 

0.73 

4.6 

1.25 

52 

.80 

a  5.0 

1.19 

40 

.72 

2,0 

.71 

2.0 

a  Estimated. 
Daily  gage  height ^  in  feet,  of  Milk  River  at  Malta,  Mont.,  for  1905. 


Day. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22.. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


Feb.      Mar.       Apr.       May.      June.      July.   '   Aug.       Sept 


1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1. 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1  1 

1.1  I 
1.1  ' 
1.1  : 
1.1 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
hi 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
i.i 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.2* 
1.3 
1.3 
1.2 
1.7 
1,7 


I 


2.2 
2.2 
2.4 
2.4 
2.6 
2.8 
2.5 
2.3 
2.1 
2.5 
2.0 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
2.0 
2.1 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.5 
1.4 
1.4 
1.3 
1.3 
1.1 


1.1 
1.1 
1.1 
1.0 
1.1 
1.1 
1.0 


0.6 


.6 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.8 
.8 
.8 
.9 
1.0 
1.0 
1.0 
1.0 


1.0 


.9 

.9 

.9 

.9 

.9 
1.0 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

.9 

.8; 

1.0  j 

1.3, 

1.3 

1.9 


1.95 
1.45 
1.05 
.95 
.95 


.85 

1.05 

1.65 

1.45 

1.15 

1.65 

1.45 

1.15 

1.05 

1.05 

l.a5 

1.05 

1.05 

.95 

.95 

.95 

.85 

.85 

.85 

1.05 

1.05 

1.25 

1.15 

3.05 


2.95  I 
2.75  I 
2.25  ' 
1.95  I 
1.95 
1.75 
1.55. 
1.35 
1.45 

1.45 
1.25' 
1.25  I 
1.15  I 
1.15 
1.15  ! 
1.05  I 
1.05 
1.05  I 

.75  I 

.75 

.75 

.75 

.65 

.65 

.65 

.65 


0.55 
.55 


,  I 


.55 
.55 


o  River  dry  remainder  of  year. 
Note.— Ice  conditions  January  1  to  March  3, 
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Station  rating  table  for  Milk  River  at  Malta j  Mont.f  from  January  1  to  December  31,  1905 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1     Feet. 

Discharge. 
Sec.-ft. 

Gage 
height. 

Feet. 

Discharge. 

t 

Feet. 

Sec.~ft.     \ 

Feet. 

8ec.-ft. 

Src-ft. 

0.70 

1    1 

'       1.40 

74 

2.10 

294 

2.80 

618    1 

.80 

6 

1.50 

96 

2.20 

33fi 

2.90 

670    1 

.90 

12    1 

1.60 

122 

1        2.30 

380    , 

3.00 

722 

1.00 

19  i 

1.70 

151 

2.40 

424 

3.10 

778 

1.10 

29 

1.80 

183 

2.50 

472    1 

1.20 

*^     1 

1.90 

217 

2.60 

520  ; 

1.30 

1 

»    1 

i 

2.00 

254 

1       2.70 

568    I 

The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
menta  made  during  1904-^.    it  is  well  defined  throughout;  above  2  feet  the  curve  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Milk  River  at  Maltay  Mont.jfor  1905. 
[Drainage  area,  14,040  square  miles.] 


Month. 


January . . 
February. 

March 

April 

May 

June 

July 

August 


The  period. 


Discharge  in  second-feet. 


Maximum. 


618 
29 
19 
217 
750 
696 


mnlniiiin. 


Mean. 


05 
«5 
258 
8 
34 
27 
65 
97 


Run-off. 


Total  in    '  aiw»/>«H  f««t ' 


307 
278 
15,860 
476 
2,091 
1,607 
2,828 
5,964 


29,410 


0.00036  I 
.00036  • 
.018  I 
.00057 
.0024  I 
.0019  I 
.0046 
.0069  I 


0.00042 
.00037 
.021 
.00064 
.0028 
.0021 
.0053 
.0080 


a  Esthnated  by  C.  C.  Babb. 
NORTH  FORK  OF  MILK  RIVER  NEAR  CHINOOK,  MONT. 

This  station  was  established  April  22,  1905.  It  is  located  at  Snedecor's  ranch,  about  4} 
miles  north  of  Chinook,  Mont. 

The  channel  is  straight  for  100  yards  above  and  below  the  station.  The  banks  arc  com- 
posed of  sandy  soil,  covered  with  bmsh  and  cottonwood  trees;  they  are  high  and  do  not 
overflow.  The  right  bank  has  a  slope  of  about  45°,  and  the  left  of  about  30°.  The  bed  of 
the  stream  is  of  sand,  with  a  little  vegetation  near  the  left  bank,  and  probably  shifts  slightly 
after  the  highest  floods.    There  is  but  one  channel  at  all  stages  and  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire  just  above 
the  gage  or  by  wading  at  low  water.  The  initial  point  for  soundings  is  a  nail  driven  into 
the  end  of  one  of  the  timbers  supporting  the  cable  at  the  left  bank. 

The  gage,  which  is  read  once  each  day  by  Mrs.  R.  B.  Snedecor,  is  an  inclined  rod,  which 
was  erected  May  22, 1905,  to  take  the  place  of  the  temporary  rod  gage  first  established.  The 
new  gage  is  nailed  in  two  sections  to  posts  driven  into  the  left  bank.  The  gage  is  referred  to 
bench-marks  as  follows:  (1)  A  spike  driven  in  a  post  just  cast  of  the  gage;  elevation,  11.26 
feet.  (2)  A  20-penny  spike  in  the  root  of  a  10-inch  cottonwood  tree  20  feet  east  of  the  upper 
end  of  the  gage;  elevation,  13.92  feet.  (3)  A  20-penny  spike  driven  into  the  root  of  a 
5-inch  cottonwood  tree  40  feet  northeast  of  the  tree  to  which  the  east  end  of  the  cable  is 
fastened;  elevation,  16.12  feet.    Elevations  are  above  the  datum  of  the  gage. 
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Discharge  measuremerUs  of  North  Fori  ofMiUc  River  near  Chinook,  Mont.,  in  1905, 


Date. 


May  22 

June  2 

June  16 

July  3 

July  18  O.- 
August lOo I do 

August  23 1  C.  T.  Prall 


Hydrographer. 


H.  M.  Morae 

....do 

Stockman  and  Prall. 

Babband  Prall 

W.  B.  Freeman 


Width. 


Feet. 
56 
32 
55 
55 
29 
25 


Area  of 
section. 


q.ft. 
37 
31 
35 
45 
19 
14 


Mean         Qase 
velocity,    heignt. 


Ft.  per 

sec. 

0.95 
1.13 

.88 
1.49 

.49 


I 


Feet. 
1.06 
1.05 
1.00 
1.35 
.73 
.80 
.55 


Dis- 
charge. 


8ec.-fL 
36 
35 

31 

e7 

9.5 
11.1 
»1.0 


a  Wading.  h  Estimated. 

Daily  gage  height,  in  feet,  of  North  Fork  ofMiUc  River,  near  Chinook,  Mont.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov, 

1 

1.28 

1.3 

1.3 

1.25 

1.25 

1.25 

1.21 

1.2 

1.22 

1.25 

1.2 

1.18 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.06 

1.08 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.08 

1.12 

1.15 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.  .95 

.9 

.9 

.9 

.9 

.95 

1.02 

1.0 

1.0 

.96 

.95 

1.02 

1.15 

1.15 

1.05 

1.05 

1.05 

1.05 

1.22 

1.22 

1.28 

1.3 

1.25 

1.32 

1.35 

1.32 

1.25 

1.18 

1.25 

1.15 

1.1 

.96 

.9 

.92 

.95 

.95 

.9 

.82 

.78 

.75 

.75 

.72 

.68 

.65 

.65 

.65 

.6 

2.7 

1.45 

1.35 

1.0 

1.5 

1.05 

0.92 
1.35 
1.05 
1.0 
1.5 
1.25 
.98 
.92 
.82 
.8 
.78 
.75 
.72 
.65 
.65 
.65 
.65 
.65 
.65 
.6 
.55 
.52 
.5 
.55 
.6 
.58 
.52 
.5 
.5 
.45 
.45 

0.45 
.45 
.43 
.35 
.35 
.32 
.3 
.3 
.25 
.25 
.25 

........ 

0.8 

2    

g 

3 

.8 

4 

.8 

5               

g 

6 

g 

7 

.8 

8 

-8 

9                    

85 

10 

-98 

11 

.96 

12                             .            

S3 

13 

85 

14 

.85 

15 

.88 

16 

g 

17 

.9 

18 

.95 

19                        

96 

20 

96 

21 

.95 

22 

1.2 

1.2 

1.18 

1.15 

1.18 

1.22 

1.28 

1.28 

1.25 

.96 

23 

0.7 
.7 
.7 
.7 
.7 
.7 
.7 
.8 
.8 

93 

24 

.9 

25 

.9 

26                                   

9 

27 

9 

28 

29                            

30 

31 

Note.— September  3  to  October  22,  no  flow.    November  28  to  December  31,  frozen. 
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Station  rating  tahUfor  North  Fork  of  Milk  River  near  Chinook ,  Mont.,  from  April  2S  to  Deeeinr 

her  31, 1905. 


Gage 
height. 

1  Discharge. 

ihSgTt. 

Oa«c 
,  heig&t. 

1' 
Discharge.  '< 

3ec.-tt. 

127    1 

Oa^e 
height. 

,  Discharge. 

Feet. 
0.50 

Sec.-fL 

1                1 

!     Feet. 
,        1.10 

8ec.-ft. 
43 

Feet. 
1.70 

Feet. 
2.30 

1     See.-ft. 
272 

.60 

!            3 

'        1.20 

53 

1        1.80 

147 

2.40 

302 

.70 

8 

1        1.30 

66 

1.00 

172 

2.50 

1             332 

.80 

1               '^ 

1.40 

77    . 

1        2.00 

107 

2.60 

1             362 

.90 

1               23 

1.50 

02 

2.10 

222    1 

2.70 

392 

1.00 

I               33 

i.ao 

1 

107 

1        2.20 

247    ' 

2.80 

1             *22 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  discharge 
uraments  made  daring  1905.    It  is  poorly  defined  and  is  a  basis  for  only  a  rough  estimate. 

Estimated  monthly  discharge  of  North  Fork  of  Milk  River  near  Chinook,  Mont.,  for  190$. 

[Drainage  area,  1,422  square  miles.] 


Mcmth. 


April 22-30.   ... 

M*y 

June 

July 

August 

September 

October 

November  1-27. 


The  period. 


Discharge  in  second-feet. 


Maximum 


63 
65 
65 
302 
92 
1 
13 


Minimum.  !    Mean. 


48  ' 


3i 

1  I 
0  I 
oi 

13  ! 


55 
48 
37 
48 
16 

0 

2.6 
21" 


Total  in 
acre-feet. 


— -  !■ 

984- 
2,933  I 
2,208 
2,927  I 

972 

o! 

160  I 
1.119  ' 


Run-off. 
,  Second-feet '  !>__#»,  *„ 


0.099 
.034 
.026 
.033 
.011 
.000 
.0018 
.015 


11,300 


[ 


0.013 
.039 
.029 
.038 
.013  . 
.000 
.0021 
.015 


B£A\nBB  CREEK  NEAR  ASHFIEL.D,  MOXT. 

Beaver  Creek  rises  in  the  Little  Rocky  Mountains,  flows  to  the  northeast  and  east,  and 
enters  Milk  River  near  Hinsdale,  Mont. 

'Hie  gaging  station  was  established  July  5, 1903,  at  bridge  No.  455  of  the  Great  Northern 
Raflway,  one-half  mile  west  of  Ashfield,  Mont.  It  was  abandoned  December  31,  1903, 
because  the  results  were  affected  by  backwater  from  a  dam  erected  a  mile  below  about  a 
month  after  the  establishment  of  the  station.  A  new  station  was  established  at  a  point  2^ 
miles  farther  upstream  and  beyond  the  influence  of  the  dam.  It  is  near  the  ranch  house  of 
R.  H.  Thomas,  about  18  miles  from  Malta  and  3  miles  south  of  Ashfield,  Mont.,  the  nearest 
postr<^oe. 

Tlie  channel  is  strai^t  for  100  yards  above  and  below  the  cable.  Both  banks  are  high 
and  covered  with  willows.  The  left  bank  is  steep  and  the  right  is  sloping.  The  bottom  of 
the  stream  is  of  mud.  Tliere  is  but  one  channel  at  all  stages  and  the  flow  is  very  sluggish, 
the  velocity  being  comparatively  low  even  in  the  highest  floods.  The  stream  carries  little 
water  except  at  the  time  of  spring  floods  or  heavy  rains,  and  during  the  summer  the  channel 
is  overgrown  with  weeds  and  willows,  which  have  to  be  cleared  out  occasionally. 

Discharge  measurements  are  made  from  a  cable  about  225  feet  above  the  gage.  The  cable 
has  a  span  of  100  feet  between  supports,  and  a  tagged  wire  marked  at  5-foot  intervals  is 
stretched  above.  The  initial  point  for  soundings  is  a  nail  in  the  cable  support  at  the  left 
bank. 

The  gage,  which  is  read. daily  by  Mr.  Thomas,  is  an  inclined  plank  on  the  right  bank, 
securely  fastened  to  posts  set  in  the  ground  at  each  end,  and  has  a  vertical  extension,  which 
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gives  minus  readings  at  very  low  water.  Early  in  1905  the  gage  was  referred  to  the  bench 
marks  and  was  found  to  have  settled,  so  that  the  zero  mark  on  the  gage  read  0.08  foot  too 
high.  It  has  not  been  corrected.  The  gage  was  also  found  to  read  0.01  foot  too  great  per 
foot  vertical.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  driven  flush  in  the 
top  of  a  2  by  4-incli  stake,  12  feet  south  of  the  gage;  elevation,  1 1.43  feet  above  gage  datum. 
(2)  The  top  of  a  railroad  spike  driven  in  the  northwest  comer  of  Mr.  Thomas's  house,  1  foot 
above  ground;  elevation,  13.35  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey  : 

*  Description:  09.  p  100;  130,  pp  108-109. 
Discharge:  99.  p  100;  130,  p.  109. 
Discharge,  monthly,  130,  p  HI. 
Gage  heights:  99,  p  101;  130,  p  110. 
Rating  teble:  130,  p  110. 

Discharge  measuremeJits  of  Beaver  Creek  near  AshfieJdy  Moni.,  in  1905. 


Date. 


Ilydrographcr. 


Width. 


I 


June  28 1  C.  T.  Prall 

July  29 1  W.  B.  Freeman. 

July  30 1 do 

July  30 1 do 

July  30 1 do 


Feet. 
53 
7 
20 
20 
20 


Area  of 


heiglt. 

Dis- 
charge. 

Feet.     1 
4.55 

Sec.-fl. 
109 

.17 

7 

1.78  1 

46 

l.G9| 

42 

1.8G 

49 

Daily  gage  height  j  in  feet  ^  of  Beaver  Creek  near  Ashfieldj  Mont,  j  for  1905. 


Day. 

Mar. 

June. 

July. 

2.70 
2.1 
1.7 
1.3 

'■: 

.7 

.5 

.3 

.2 

.2 

.6 

1.0 

1.1 

1.0 

.8 

Aug.    1 

2.9    ' 
1.15  1 

D.,. 

Mar. 

June. 

July. 

Aug. 

1 

17 

0.6 

.5 

.5 

.4 

.2 

.1 

.Oi 

-.1 

—.2 

—.2 

—.2 

-.25 

1.7 
1.5 
1.3 
1.1 

■i 

1.1 
2.0 
2.5 
2.3 
4.6 
4.0 
4.3 

0.6 
.3 

2 

18 

3 

1.15, 
.96 
l.r    1 
l.M: 
.9, 
.3    i 
.2    , 
.1     , 

■^    ■ 

:?! 

.15  1 

19          ... 

4 

20 

.2   ! 

5 

21 



1    1 

6 

22 

0  1 

7 

23. 

"  1 

.0    1 

8 

24 

.0   1 

9 

25 

( 

2     1 

10 

26 

•^     \ 

1  5 

11 

27.    . 

1.8 
1.9 

12 

2.0 

1.3 

1.15 

.9 

.7 

0.8 
1.2 
1.2 
1.4 
1.8 

28 

13 

29 

4 

14 

z 

1.92 
3.1 



15 

31.. 

16 

Note.  —Creek  dry  lor  missing  days. 
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Station  rating  tahUfor  Beaver  Creek  near  Ashjidd,  Mont.,  from  March  12  to  August  16, 1906, 


&^. 

Discharge.  ^ 

hei^t. 

Discharge. 

>     Gage 
height. 

Discharge.  ' 

Gage 
height. 

Dlachaige. 

Feet. 

Sec-ft. 

Feet. 

Sec.-ft. 

,     Feet. 

Sec.-ft.     , 

Feet. 

1     See.'fL 

0.00 

4 

1.00 

22 

2.U0 

54 

3.00 

94 

0.10 

5 

1.10 

25 

2.10 

58     ' 

3.20 

102 

0.20 

6    1 

1.20 

28 

1       2.20 

62 

3.40 

1             110 

0.30 

7 

1.30 

31 

2.30 

66 

3.60 

120 

o.4cr 

9 

1.40 

34 

2.40 

70    1 

3.80 

130 

0.50 

11 

1.50 

37 

2.50 

74 

4.00 

140 

0.60 

13 

1   .    1-60 

40 

2.60 

78 

4.20 

150 

0.70 

15 

1        1.70 

43 

2.70 

82     , 

4.40 

;             160 

0.80 

17 

l.SO 

46 

1         2.80 

86 

4.60 

170 

0.90 

1 

19 

1.90 

50 

i        2.90 

l: 

90    1| 

t 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  five  discharge  measure- 
ments made  during  19u5.  It  is  fairly  well  defined  between  gage  heights 0  and  2  feet,  and  has  been  extended 
beyond  these  limits,  being  based  on  one  measurement  at  4.55  feet. 

Estimated  monthly  discharge  of  Beaver  Creek  near  Ashfeld,  Mont.,  for  1906. 

Discharge  in  second-feet.        I 


Month. 


March.. 

June 

July-... 
Anguat. 


Maximum. I  Minimum.  |    Mean. 


54 

170 
96 
90 


0  I 

:! 

0 ; 


7.2 
34.3 
24.1 
10.0 


The  period. 


ToUlin 
acre-feet. 


428 
2.041 
1/82 

615 


4,566 


BEAVER  CREEK  OVERFLOW  NEAR  BOWDOIN,  MONT. 

This  station  was  established  June  29,  1903.  It  is  located  on  an  overflow  channel  of 
Beaver  Creek,  about  4  miles  southeast  of  the  Great  Northern  Railway  section  house  at  Bow- 
doin,  Mont.,  and  is  best  reached  by  team  from  Malta,  Mont.,  14  miles  distant.  The  water 
supply  is  derived  partly  from  the  natural  drainage  of  irrigated  lands  and  partly  from  water 
wasted  over  the  spillway  at  a  dam  on  Beaver  Creek  above. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  During  extreme 
floods  both  banks  are  submei^ged  and  the  whole  valley  is  covered  with  water.  The  bed  of 
the  stream  at  the  station  forms  a  small  bar,  covered  with  weeds  and  swamp  grass.  The 
current  is  sluggish,  and  measurements  are  affected  by  a  check  which  is  frequently  erected  at 
the  gates  of  a  lateral  about  1  mile  below. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire,  and  also  by 
wading.    The  initial  point  for  soundings  is  the  east  side  of  a  post  on  the  west  or  left  bank. 

The  gage  is  read  daily  by  John  Turmell,  who  lives  about  300  yards  distant.  It  is  a  ver- 
tical board  nailed  to  a  cottonwood  tree  on  the  right  bank  about  100  feet  above  the  cable.  All 
the  old  bench  marks  have  been  destroyed,  but  the  zero  of  the  gage  is  at  an  elevation  of 
2,207.84  feet  above  sea  level,  as  determined  from  the  datum  bench  mark  at  the  Malta  school 
house.  This  is  based  on  the  elevation  of  the  rail  in  front  of  the  Great  Northern  Railway 
station  at  Malta,  Mont.  September  15, 1905,  two  new  bench  marks  were  established  from 
the  gage  on  the  assumption  that  the  readings  were  at  that  time  correct.  These  bench  marks 
are  as  follows:  (3)  The  head  of  a  railroad  spike  driven  vertically  in  a  projecting  log  at  the 
southwest  comer  of  Mr.  TurmelVs  house,  800  feet  southwest  of  the  gage;  elevation,  21.44  feet 
above  gage  zero.  (4)  The  head  of  a  20-penny  spike  driven  horizontally  in  the  northwest 
eoner  <rf Mr.  Turmell's  house,  2  feet  above  the  ground;  elevation,  19.48  feet  above  gage  zero. 
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Infonnation  in  regard  to  this  station  is  contained  in  the  following  Watei^Supplj  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  101-102;  130,  p  111. 
DlBCharge:  99,  p  102;  130,  p  112. 
Discharge,  daily:  130,  p  112. 
Discharge,  monthly:  130,  p  113. 
Oage  heights:  99,  pp  102-103;  130,  p  112. 

Di&ekarge  measurements  of  Beaver  Creek  overflow  near  Boiodoin,  Mont.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean     <     Gase     '      DiB- 
velocity.     height.  |  cliAi^ge. 

June  28    

C.  T.  Prall 

Feet. 
89 
56 

Sq.ft. 
215 
77 

Ft.  per                   1 
9ec.          Feet.        8ec.-ft. 

0.55  '           6.4  1              lis 

July30« 

W.  B.  Freeman 

.2               4.8                   15 

o  Float  measurement. 


Daily  gage  heights,  in  feet,  and  discharge,  in  second-feet,  of  Beaver  Creek  overflam 

Bowdain,  Mont.,  for  1906. 


March. 

June. 

July. 

August. 

Day. 

Gage       Dis- 
height.  charge. 

Gage 
he®it. 

Dis- 
charge. 

Gage 
heiSit. 

4.8 
4.9 
4.8 
4.7 
4.6 
4.4 
4.3 
4.1 
4.0 
4.0 
3.9 
3.8 
3.8 
3.7 
3.7 
3.6 
3.6 

Dis- 
charge. 

16 
19 
16 
13 
11 
7 
6 
4 

3 

I 

2 

2 

-     2 

1 

1 

Gage  ,    I>i«- 
height.|  charge. 

1 

4.4                7 

2 

1 

4.2  1              5 

3  .      . 

5.4 

5.3 

5.15 

4.85 

4.85 

4.05 

43 
37 
29 

18 
18 

4 

1 

4.1  '               4 

4 

1 

4.0                 .1 

6 

3.9 
3.8 
3.7 
3.6 

o 

6 

6.65 

5.0 

4.4 

4.3 

4.3 

5.3 

5.0 

6.7 

5.0 

4.9 

4.7 

4.6 

138 
23 

7 

: 

37 
23 
143 
23 
19 
13 
11 

2 

7 

2 

8 

1 

9 

10 

11 

12 

13 .... 

14 

16 

16..     . 

17 

18 

4.5    ,           9 
4.4    ,            7 

4.3  ,           6 
4.2                5 

::;:  : 

4.0                3 
4.0                3 
6.0    ''         83 
5.7              61 

6.4  116 

5.5  49 
5.0              23 

19 



20 

21 

1 

1 

22 

1 

23 

24 

3.9                2 
3.8    1            2 
3.7     '            2 
3.6     1            1 

1 

25 

26 

1 

27 

1 

28 

1     ^ 

29 

1 

5.2 
4.8 
4.6 

31 
16 
11 

30 

1 

31 

1 

Note.— No  flow  on  missing  days. 
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EstimeUed  monthly  discharge  of  Beaver  Creek  overflow  near  Boicdoin,  Mont.ffor  1905. 


Month. 


KarchS-8, 24-27. 

June  6-30 

July  1-17,29-^1... 
August  1-8 

The  period. 


Discharge  in  second-feet. 

Maximum 

Minimum.  1    Mean. 

43 

1 

16 

138 

3 

33 

31 

1 

8 

7 

1                  3| 

Totalln 
acre-feet. 


309 
1,631 


2,324 


PRIVATE    CANALS   IN    MILK    RIVER   VALLEY. 
DSBCBIPTIOir   or  0AVAL8. 

During  1905  a  number  of  stations  were  maintained  on  private  canals  in  Milk  River  Val- 
ley, mainly  for  the  purpose  of  ascertaining  the  extent  of  the  private  water  rights.  With 
one  exception — the  Rock  Creek  canal  near  Hinsdale,  in  Valley  County — these  canals  are 
located  in  Cboteau  County  and  are  used  for  the  irrigation  of  lands  in  the  vicinity  of  Har- 
lem and  Chinook. 

The  canals  are  all  built  on  small  grades  and  in  soil  which  is  easily  eroded.  In  many  of 
them  deposition  of  silt  has  taken  place,  and  in  nearly  all  there  is  a  growth  of  weeds  and 
moss.  At  low  stages  the  water  is  uniformly  sluggish.  In  order  to  divert  water  into  the 
laterals  checks  are  erected  in  the  main  channels,  and  these  checks  often  produce  backwater 
effects  for  long  distances  above.  They  were  put  up  under  a  great  variety  of  conditions, 
and  as  a  result  many  different  velocities  are  found  to  exist  at  the  same  gage  height  during  the 
season;  in  order  to  establish  the  correct  relation  between  gage  height  and  discharge  it  has 
been  found  necessary  to  make  several  rating  curves  for  the  same  canal  station.  All  the  canals 
except  the  Rock  Creek  canal  at  Hinsdale  and  the  Cook  canal  at  Chinook  have  more  than 
one  station  rating  cu  rve . 

In  July,  1905,  an  injunction  suit  was  brought  by  the  United  States  Office  of  Indian 
Affairs  against  later  appropriators  of  water  on  Milk  River  and  its  tributaries  above,  to 
determine  the  rights  pertaining  to  the  agency  ditch  which  supplies  the  Fort  Belknap  Indian 
Reservation.     For  that  reason  the  water  was  shut  off  from  some  of  the  ditches,  including 
the  Matheson  and  Cook  canals,  during  part  of  the  irrigation  season. 
The  gaging  stations  maintained  were  as  follows: 
Paradise  Valley  canal  near  Chinook,  Mont. 
Cook  canal  near  Chinook,  Mont. 
Matheson  canal  near  Chinook,  Mont.  «> 

Harlem  canal  near  Zurich,  Mont. 
Agency  ditch  near  Harlem,  Mont. 
Fort  Belknap  canal  near  Chinook,  Mont. 

In  addition  to  the  canal  stations  regularly  maintained,  temporary  gaging  stations  were 
established  on  Reser  and  West  Fork  ditches,  taken  from  West  Fork  of  Milk  River,  and  ini.s- 
cellaneous  information  was  collected  in  regard  to  the  Dowen  &  Buckley,  Rokita,  and  Cor- 
regan  ditches  from  North  Fork  of  Milk  River;  the  Winter-Anderson  canal  from  Milk  River; 
and  ditches  from  Parallel  Creek.  The  water  rights  pertaining  to  these  canals  are  to  be 
adjudicated  in  the  general  lawsuit  recently  instituted. 

PARADISE  VALLSY  GAHAL  HEAB  CHINOOK,  MONT. 

This  canal  is  used  for  the  irrigation  of  bottom  lands  several  miles  east  of  Chinook,  Mont. 
It  diverts  water  from  the  south  side  of  Milk  River  about  7  miles  below  Chinook,  and  its 
general  course  is  easterly. 

The  station  was  established  in  June,  1903.  It  is  reached  by  driving  along  the  south  river 
road  from  Chinook,  Mont. 
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The  channel  is  straight  and  the  section  at  the  station  is  semicircular.  The  bed  of  the 
canal  is  composed  of  mud  and  sand  and  the  banks  are  covered  with  brush  and  weeds. 

Dischaiige  measurements  are  made  from  a  footbridge.  The  initial  point  for  soundii^s 
is  the  zero  on  the  bridge  at  the  left  bank. 

The  gage  was  read  once  each  day  during  the  irrigation  season  of  1905  by  Rudolph  Friede, 
who  lives  300  yards  distant.  It  is  a  vertical  board  driven  into  the  bed  of  the  canal  abcmt 
500  feet  below  the  head  gates  and  just  at  the  footbridge  from  which  the  discharge 
measurements  are  made.  The  gage  is  referred  to  bench  marks  as  follows:  (1 )  A  spike  driven 
in  the  top  of  a  6  by  6  inch  post  on  the  left  side  of  the  downstream  end  of  the  head  gate?: 
elevation,  7.29  feet.  (2)  A  spike  in  the  southwest  side  of  a  12-inch  post  40  feet  south  of  the 
south  end  of  the  dam  and  28  paces  east  of  bench  mark  No.  1 ;  elevation,  7.38  feet.  Eleva- 
tions are  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  107;  130,  p  105. 
Di^harge:  99,  p  107;  130,  p  105. 
Discharge,  daily:  130,  p  106. 
Discliarge,  montlily:  130,  p  106. 
Gage  heights:  99,  p  107. 

Discharge  measurements  of  Paradise  Valley  canal  near  Chinook j  Moni.,  in  1905. 


Date. 


April  8 . . . 
April  24 . . 
May  17 . . . 

Junes 

June  17... 
June  24... 
June  24... 
Julys.... 
July  15... 
July  21... 
July  27... 
Augusts. 


Hydrographer. 


L.  R.  Stockman 

Stockman  and  Morse. 

H.M.Morse 

do 

Stockman  and  Prali.. 

C.  T.  Prall 

....do 

Freeman  and  Morse. . 

C.T.  Prall 

W.  B. Freeman 

H.M.Morse 

W.B.  Freeman 


Width. 


Feet. 
11 
20 
18 
20 
18 
18 
18 
18 
17 
18 
19 
9 


Arto  of 
section. 


Sq.ft. 

5.0 
11.5 

9.3 
14.6 
11.0 
11.3 
13.0 
12.5 
11.0 
11.6 
20.0 

2.6 


Mean 
velocity. 


Ft.ptr 
sec. 
0.70 
.87 
.71 
.54 
.43 
.48 
.39 
.38 
.31 
.44 
.53 
.26 


Gaee 
height. 


Feet. 
0.45 

.76 

.81 
1.08 

.98 
1.01 
1.02 
1.09 

.98 
l.Ol 
1.37 

.50 


Dia- 

charse. 


Sec.-ft. 

3.5 

10.1 

6.6 

7.8 

4.8 

5.4 

5.0 

4.8 

3.4 

5.1 

10.0 

.7 
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DaUy  gage  heigiUf  in  feet,  and  diaekarge,  m  sectmdfeeif  ofParaiiae  Valley  canal  mar  Chinook 

Moni.Jor  1906. 


Day. 


3.. 

4.. 

5. 

6. 

7.. 

8. 

9. 
10. 
II.. 
12.. 
13.. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
34. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


March. 


April. 


Di«^      Gaj 
charge,  height. 


Dis- 
charge. 


0.21 
.23 
.42 
.48 
.30 
.24 


0.17 
.15 
.15 
..40 
.46 
.47 
.47 
.42 
.42 
.54 
.75 
1.06 
1.10 
1.02 
.98 
.02 
.86 
1.08 
1.08 
1.11 
1.01 
.84 
.83 
.78 
.71 
.64 
.49 
.48 
.45 
.41 


Hay. 


June. 


3 
4 
4 
4 
3 
3 
5 
10 
17 
17 
15 
15 
13 
12 
17 
17 
17 
15 
12 
11 
10 
9 
8 
4 
4 
4 
3 


0.47 

.56 

.67 

.78 

.92 

1.17 

1.09 

1.06 

1.11 

1.06 

1.13 

1.09 

1.10 

1.17 

.84 

.81 

.78 

.82 

.80 

.80 

.80 

.82 

.90 

1.12 

1.09 

1.11 

1.07 

1.10 

1.09 

1.10 

1.11 


Dis- 
charge. 


I  Gage  I    Dis- 
iheight.;  charge. 


4 

6 

8 
10 
13 
10 
17 
17 
17 
17 
18 
17 
17 
19 

7 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

7 

8 

8 

8 

8 

8 

8 

8 

8 


1.14 
1.17 
1.12 
1.06 
1.11 
1.15 
1.20 
1.50 
1.20 
1.03 
1.06 
1.11 
1.19 
1.04 
1.07 
1.02 
.96 
.96 
.96 
1.01 
.96 
.94 
.94 
1.00 
1.09 
1.00 
1.15 
1.36 
1.22 
1.25 


July. 

August. 

Gage 
height. 

Dis- 
charge. 

Gage 
height 

Dis- 
charge. 

1.24 

8 

0.57 

1.0 

1.30 

9 

.50 

1.21 

.49 

1.21 

.44 

1.2U 

.50 

1.19 

.48 

1.22 

.45 

.92 

.45 

1.54 

15 

.44 

1.14 

6 

.43 

.68 

2 

.41 

.5 

.89 

3 

.40 

.3 

.90 

3 

.39 

.3 

.95 

.35 

.2 

.97 

.30 

.2 

I.IO 

.20 

1.13 

.10 

1.13 

2 
2 
2 
17 
11 
9 
3 
2 

1.05 

1.06 

1.05 

.94 

.81 

.73 

.66 

.65 

1.60 

1.40 

1.33 

.85 

.69 

I 


Estimaied  monthly  discharge  ofParaiiae  Valley  canal  near  Chinook,  MorU.ffor  1906. 


Month. 


March  26-31. 
April 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


May... 
June 

July.... 
.August. 


The  period. 


ToUl  in 
acre-feet. 


2 

24 

9 

536 

10 

615 

•      7 

417 

6 

369 

.4 

13 

1,974 
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OOOK  OAVAL  HEAB  GEIHOOK,  KOVT. 

This  canal  diverts  water  from  North  Fork  of  Milk  River,  one  of  the  most  constant  tribiir 
taries  of  that  stream.  The  head-gates  are  situated  about  3  miles  east  of  Chinook,  Mont., 
and  the  course  of  the  canal  is  nearly  due  south  for  about  2  miles,  beyond  which  it  turns  to 
the  east  and  crosses  to  the  south  side  of  the  river,  where  the  greater  part  of  the  lands  irri- 
gated by  the  canal  are  situated. 

The  station  was  established  April  10,  1905.  It  is  located  at  a  small  wooden  higfawaj 
bridge  on  the  road  running  parallel  to  the  Great  Northern  Railway  about  3  miles  east  of 
Chinook. 

The  channel  is  straight  for  25  feet  above  and  300  feet  below  the  station,  there  being  a 
right-angled  turn  directly  above  the  bridge.  The  banks  are  of  earth  fill  and  are  above  the 
level  of  the  surrounding  lands.  The  bed  of  the  stream  is  composed  of  soft  mud  covered 
with  vegetation,  and  is  permanent.  The  water  has  a  depth  of  about  3  feet  at  ordinary 
stages  and  the  velocity  is  low. 

Dischaige  measurements  are  made  from  the  lower  side  of  the  bridge.  The  initial  point 
for  soundings  is  a  paint  mark  on  the  floor  of  the  bridge,  directly  over  the  right  abutment  on 
the  downstream  side. 

The  gage,  which  was  read  once  each  day  during  the  irrigation  season  of  1905  by  George  W. 
Hartman,  is  a  vertical  rod  driven  into  the  bed  of  the  canal  near  the  left  bank  about  one- 
fourth  mile  above  the  bridge.  The  bench  mark  is  a  spike  in  the  west  side  of  a  post  in  the 
fence  just  east  of  the  canal;  elevation.  4.61  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Cook  canal  near  Chinook ^  Mont.y  in  1906. 


Date. 


AprU  10 . . . 
April  24  . . . 
May  17 . . . 

June  3 

June  17 

June  24 

July3 

July  7 

July  15.... 
August  5 .  . 
August  11 . 


Hydrographer. 


L.  R.  Stockman 

Stockman  and  Morse. 

H.M.Morse 

do 

Stockman  and  Prall . . 

C.  T.  Prall 

Babb  and  Prall 

W   B.  Freeman 

C.  T.  Prall 

W.  B.  Freeman 

H.M.Morse 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

14 

32.8 

13 

30.4 

13 

29.0 

14 

28.2 

14 

27.0 

14 

30.2 

14 

17.3 

14 

17.9 

14 

25.0 

14 

27.0 

14 

19.0 

Moan 

velocity 


.'  hel^. 


Tt.per 
sec. 

1.15 

1.16 

.92 

.72 

.80 

1.01 

.17 

.13 

.54 

.64 

.30 


Feet. 
3.4 
3.28 
3.18 
3.02 
2.96 
3.26 
2.39 
2.22 
2.80 
2.93 
2.45 


Dis- 
charge. 


Sec.  ft. 
37.7 
35-5 
26-7 
20.6 
21.5 
30.6 
3.0 
2.3 
13.4 
17.0 
6.0 
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DaUy  gaqe  heighiSf  in  feet  ^  and  discharge ,  in  second-feetf  of  Cook  canal  near  Chinook,  Mont,,  for 

1906, 


April. 

May. 

June.         1          July. 

August. 

Day. 

hci^t. 

Dis- 
charge. 

hel^. 

Dis- 
charge. 

hSjt. 

Dls-       OaKe 

Dis- 
charge. 

Gage  :     Dis- 
heignt.  charge. 

1 1 

3.7 

50 

1.9 

1.9 

3.02 

1.8 

1.8 

1.7 

2.0 

0 
0 
21 
0 
0 
0 
0 

2.39 

2.22 
2.15 

0        2.96  1             19 

2 1 

3.7 

3.65 

3.6 

50 
47 
45 
0 
0 
0 
0 

0 
4 

4 
3 

3.0                21 

3 ' 

2.9    '             17 

4                                  ' 

2.4 
2.03 

5 1 

17 

6 

2         2.3   • 
2         2.4 
1         2.4 

7 

8 

3.2              20 

9 

0 
0 
17 

3.1              25;      3.1 
3.1              25  :      3.0 

3.1  25  1      2.9 

3.2  j          29        2.1 
3.2               20  1       1.2 

25         2.4     1               4 

10 

11 

3.4 

38 

2.75 

21  '      2.3 
17  !      2.45 
0         2.4 

3 
5 

1 

12         i 

2.8              13 

4 

13.:: : i 

2.05 

3.0 

3.1 

3.15 

3.2 

3.15 

3.2 

3.1 

3.15 

3.1 

2.6 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

19 

[ 
0 

0 

2.0 

1.75 

1.7 

1.7 

1.5 

1.65 

1.82 

1.4 

1.4 

1.35 

1.35 

1  3 

1.25 

0 

14 

21  1      3.1 
25  i      3.0 
27  1      3.1 
29  1      3.0 
27  1      3.0 
29        2.9 

25         1.3 

0 

15 

21  1      2.8              13 
25  .      1.3    1           0 
21         1.3               0 
21  '      1.3               0 
17  !      1.26              0 

0 

16 

0 

17 

0 

18 

0 

19 

i 

0 

a 1 1 

25 
27 
25 

2.9 
2.9 
2.0 

17 
17 
17 
21 
25 
33 
17 
17 
17 
2 
0 

1.2    1            0 

0 

2, i 

1.9 
1.25 
1.2 
1.2 
1.2 
1.3 
2.4 
2.6 
2.8 
2.8 

0 
0 
0 
0 
0 

0 

2 1 L-- 

0 

23        1 

8  '      3.0 

0 

24 

25 

3.28 

36 

0 
0 
0 
0 
0 
0 
0 
0 

3.1 
3.3 
2.9 
2.9 
2.9 
2.2 

0 
0 

26                  .     ..        '  

0 
4 
8 
13 
13 

27            

28 

29                                  1 

30                1 

^::..:...: i     i 

2.7              10 

1 

1               1 

EHimati 

td  monthly  discharge  of  Cook  canal  near  Chinook,  Mont.,  for 

1906. 

Month. 

Discharge  In  second-feet. 

Totelin 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

April                  

a  37.0 
15.6 
16.5 
4.5 
9.0 

2,202 

May  

50 
33 
25 
21 

0 
0 
0 
0 

963 

June 

962 

July 

277 

August  1-12 - - 

214 

The  period 

4.628 

•  Estln 

late 

d. 
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KATHSSOK  OAHAX  VEAJBL  OEDTOOK,  KOmr. 

This  c&nal  diverts  water  from  the  south  side  of  North  Fork  of  Mi]k  River.  The  bead- 
gates  are  situated  about  3^  miles  east  of  Chinook,  Mont.,  i^nd  about  three-fourths  of  a  mile 
below  the  head  of  the  Cook  canal.  The  general  course  of  the  canal  is  easterly  and  the 
irrigated  lands  under  it  lie  along  the  Great  Northern  Railway. 

The  station  was  established  April  10,  1905.  It  is  located  at  a  footbridge  200  feet  below 
the  head-gates. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  canal  is  in  a  cut 
and  the  banks  are  high;  the  right  is  covered  with  willows  and  the  left  with  brush.  The  bed 
is  composed  of  sand  and  is  covered  with  vegetation.  The  velocity  is  about  1.4  feet  per 
second  when  the  canal  is  running  full. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
at  the  extreme  end  of  the  bridge  timbers  on  the  right  bank. 

The  gage,  which  was  read  once  each  day  during  the  irrigation  season  by  H.  C.  Reynolds, 
is  a  vertical  rod  driven  into  ttie  bed  of  the  canal  immediately  below  the  bridge.  The  gage 
is  referred  to  bench  marks  as  follows:  (1)  A  60-penny  nail  in  the  root  of  a  5-inch  willow  tree, 
180  feet  south  of  the  head-gates  of  the  canal;  elevation,  9.58  feet  above  the  datum  of  the 
gage.  (2)  A  nail  in  a  3-inch  willow  tree,  180  feet  south  of  the  head  of  the  canal,  east  of 
bench  mark  No.  1  and  across  the  road  from  it;  elevation,  9.34  feet  above  the  datum  of  the 
gage- 

Discharge  measurements  of  Matkeson  canal  near  Chinook ,  Mont.,  in  1905. 


Date. 


April  10.. . . 
April  24.... 
May  17.... 

Junes 

June  17 

June  23 

Jane  23 

Julys 

July  15.... 
July  21.... 
July  27.... 
August  11. 
August  19. 


Hydrographer. 


L.  R.  Stockman 

Stockman  and  Morse 

H.M.Morse 

....do 

Stockman  and  Prall t. 

C.T.PraU 

....do. 

Freeman  and  Morse. 

G.  T.  Prall 

W .  B.  Freeman 

II.  M.  Morse. 

....do 

C.  T.  Prall. 


Width. 


1 

3 1 


B I 


Feet. 
11.0 
9.3 
7.5 
9.5 
10.0 
10.0 
10.0 

9.2 
8.0 
10.0 
8.0 


Area  of 


section,    velocity,     height,      charge. 


Sq.ft. 

18.3 
8.2 
5.0 
*  11.8 
15.2 
18.  e 
17.0 
6.6 
10.0 
4.0 
13.0 
4.8 


Mean 


GaKe 


Ft.  per 
8ec. 

1.42 
.83 
.58 
.68 
.60  I 
.68  I 
.68 
.13 
.42 
.11 
.63 
.24 


Fea. 
3.16 
2.1 
1.76 
2.52 
2.85 
3.17 
3.05 
1.85 
2.29 
1.76 
2.72 
1.79 
1.45 


Dis- 


Sec-fL 

25.9 

6.8 

2.9 

8.0 

9.1 

12.7 

11.5 

.7 

4.0 

.5 

8.0 

1.0 

.25 


Note.— Grass  removed  from  canal  bed  after  June  23. 
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DaU}/  ffoge  heighiy  in  feet,  amd  discharge  j  in  Btcfrnd-feety  of  Maiheson  caned  near  Chinook  ^  Mont., 

for  1905, 


April. 

May. 

June. 

Day. 

Oage 
heigit. 

Di»- 
charge- 

Case 
height. 

Dis- 
charge. 

GagfV     Di9- 
height.  charge. 

1 

26 
26 

3.28 

2.88 

3.2 

2.88 

2.8 

2.8 

2.7 

2.62 

2.6 

2.45 

2.28 

2.25 

1.76 

2.1 

2.22x 

2.72 

2.8 

2.92 

2.6 

2.55 

2.62 

2.6 

2.7 

2.75 

2.8 

2.8 

2.8 

28 
20 
27 
20 
18 
18 
16 
15 
14 
12 
9 

7.5 
6 

4 

3 

7 

8 

8.5 

9 

9 

8 

8 

8 

8 

8.5 

9 

9 

9 

9 

1 
2.8            9 

2 

2.7            8.5 

3 

2.7    '        8.5 

4 

26 

2.7            8.5 

5 

26 
26 
26 
26 
26 
27 
27 
26 
25 
21 
16 
15 
14 
14 
13 
13 
13 
20 

2.7    !        8.5 

6 

2.65  1        8.5 

2.65  1        8.5 

;:::::::::::::::::::::::::: 

2.65  1        8.5 

9 

2.65  1        8.5 

10 

11 

12 

13 

3.2 

3.2 

3.15 

3.12 

2.95 

2.7 

2.65 

2.6 

2.58 

2.56 

2.55 

2.55 

2.9 

2.65  1        8.5 
2.6            8 
2.6    '        8 
2.6            8 

14 

2.65          8 

15 

1 
2.65  ;        8 

16 

17 

IS 

19 

20 

21 

22 

2.6 
2.85 
2.6 
2.5 
2.5 
2.7 
2.7 

8 
9 
7 
6 
6 
8 
8 

23 

3.0  j          22 

2.1  1           7 

2.0  6 
2.05              6 
2.05              6 

2.1  7 
3.05  .          2.^ 

3. 1           12 

24 

3w0           11 

25 

3.0 
2.9 
2.8 
2.85 
2.6 
3.0 

11 

26 

10 

27 

9 

28 

9 

29      .              .... 

7 

."in 

3.18 

27 

11 

31 

July. 


I  Oase  I    Dis- 
height. '  charge. 


2.38 

2.5 

2.0 

2.0 

1.9 

1.8 

2.3 

2.85 

2.8 

2.6 

2.5 

2.3 

2.25 

2.45 

2.4 

1.8 

1.8 

1.85 

1.8 

2.2 

1.8 

1.8 

1.8 

2.45 

2.72 

1.85 

1.7 

1.6 

1.6 


August. 


1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.3 

1.2 

1.7 

1.8 

1.8 

1.7 

1.65 

1.5 

1.5 

1.5 

1.7 

1.7 

1.6 

1.5 

1.5 

1.65 


Dis. 
charge. 

0.5 
.4 
.3 
.3 
.3 
.3 
.0 
.0 
.0 
1.0 
1.0 
.7 
.5 
.3 
.3 
.3 
.7 
.7 
.5 
.3 
.3 
.6 


5 
5 


NoTK.— Discharge  April  1-0  estimated. 

EstimaUd  monthly  discharge  ofMatheaon  canal  near  Chinook,  Mont.,  in  1905. 


Month. 


April 

May 

Jane 

July 

August  1-22. 


The  period. 


Discharge  in  second-leet. 


Maidmum.  Minimam.      Mean. 


6.0 
3.0 
6.0 
.5 
0 


19.0 
11.0 
9.0 
3.5 
.4 


Total  in 
acre-feet. 


1,131 

676 

536 

215 

17 

2,575 
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HAELEK  GAKAL  HEAR  ZTJBIOH,  KOITT. 

The  Harlem  canal  is  owned  by  a  corporation  composed  of  farmers  and  is  used  to  irrigate 
a  considerable  area  of  bottom  lands  near  Harlem.  It  diverts  water  from  the  north  side  o^ 
Milk  River  about  10}  miles  below  Chinook  and  flows  eastward  about  12  miles. 

The  station  was  established  in  June,  1903.  It  is  located  about  500  feet  below  the  head- 
gates  of  the  canal,  which  are  1}  miles  southeast  of  the  Great  Northern  Railway  section 
house  at  Zurich  and  is  best  reached  by  driving  from  Harlem  or  Chinook. 

Dischai^  measurements  are  made  by  wading  at  the  gage.  The  initial  point  for  sound- 
ings is  a  stake  driven  into  the  left  bank,  near  the  gage.  Flood  measurements  can  be  made 
from  a  small  highway  bridge  2  miles  below. 

The  gage  was  read  daily  during  the  irrigation  season  of  1905  by  John  Palm,  who  lives 
about  one-half  mile  below.  It  is  a  vertical  board  driven  into  the  bed  of  the  canal.  The 
bench-mark  is  a  spike  in  the  downstream  face  of  a  6  by  8  inch  post  at  the  left  bank,  on  the 
downstream  side  of  the  head-gate.  The  spike  is  0.8  foot  below  the  top  of  the  cross  piece  and 
has  an  elevation  of  11.89  feet  above  the  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Deacription:  99,  p  106;  130,  pp  106-107. 
Discharge:  99.  pp  106,  136;  130,  p  107. 
Discharge,  monthly,  130,  p  108. 
Gage  heights:  130,  p  107. 
Rating  table:  130,  p  108. 

Discharge  measurements  of  Harlem  canal  near  Zurich^  Mont.f  in  1905. 


Date. 


April  8. . . . . 
April  24.... 

May  17 

Junes 

June  17 

June  ai 

Julys 

July  15 

July  21 

July  27 

August  5 . . 
August  1 1 . 


I 


Hydrographer. 


L.  U.  Stockman 

Stockman  and  Morse. 

11.  M.Morse 

do 

Stockman  and  Prall . . 

C.T.  Prall 

Freeman  and  Morse. . 

C.T.  Prall 

W.  B.  Freeman 

H.M.Morse 

W.  B.  Freeman 

IT.  M.  Morse 


Width. 


Feet. 
16 
17 
20 
16 
19 
13 


Area  of 
section. 


Sq.ft. 
26 
27 
36 
24 
32 
10 
35 
20 
15 
52 
7 
20 


Mean 
velocity. 


Ft.  per 
sec. 

0.4 

.54 

.52 

.81 

.23 

.25 

.74 

.51 

.35 

.97 

.15 

.67 


Feet. 

1.35 

1.12 

1.38 

1.58 

.96 

.68 

2.21 

1.35 

1.05 

2.96 

.45 

1.37 


Dia- 
chaigr. 


Sec 


•-ft. 

10.5 

V'.O 

19.0 

19.0 

7.3 

2.5 

26.0 

10.0 

5.3 

51.0 

al.2 

14.0 


o  Leakage  through  gates. 
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Daily  gage  heights ,  in  feet  j  and  discharge  ^  in  second-feet  ^  of  Harlem  canal  near  Ztarich,  Mont., 

for  2905. 


I>ay. 


March. 


I    Dis- 
height.  charge. 


Gage 

ight 


April. 


May. 


Oa«e 
.  height 


5 

2.33 

6 

2.33 

7 

2.43 

8 

2.43 

9 

2.53 

10 

2.43 

11 

2.33 

12 

2.73 

13 

2.83 

14 

2.63 

15 

16 

2.13 

17 

18 . 

19 

2.33 

20 

2.33 

21 

2.43 

22 

2.63 

23 

2.33 

24 

2.33 

25 

2.23 

26 

2.08 

27 

2.03 

28 

2.03 

29 

2.13 

30 

2.13 

31 

2.13 

28 
30 
30 
32 
30 
30 
36 
38 
34 
0 
25 

:i 

»i 

28 

30| 

34| 

281 

28 

27l 

ai 

23| 

23 

25  ! 


1.03 
1.93 
1.93 
1.53 
1.43 
1.43 
1.33 
1.33 
1.10 
1.10 
1.65 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
1.80 
1.60 
1.45 
1.40 
1.30 
1.20 
1.10 
1.10 
1.20 
1.20 
1.10 
1.00 
1.00 


Dta-    I  Gage  '    Dis- 
charge, height,  charge. 


Gage  I    Dia-    !  Gage 
height.  charge.Jhclgnt. 


21 
21 
21 

"I 
12  ! 

12 

10 

10  I 
6  I 
6 

16 

32 

32 
30 
30 
30 
27 
23 
20 
10 
17 
15 
14 
14 
15 
15 
14 
12 
12 


I 


1.0 
.9 
.9 
.8 
.8 

i.l 

1.5 

1.7 

1.8 

1.8 

1.75 

1.7 

1.6 

1.6 

1.35 

1.2 

1.1 

1.1 
.85 
.75 
.8 
.9 

1.0 

1.15 

1.3 

1.4 

1.5 
1.6 
1.6 


June. 


July. 


AugUBt. 


1.6 

1.6 

1.6 

1.5 

1.3 

1.0 
.9 

1.1 

1.3 

1.6 

1.4 

1.2 

1.15 

1.3 

1.1 

1.05 
.96 
.9 
.8 
.78 
.75 
.74 
.70 


.65 
.66  I 
.86 
1.10 
1.29 


1.4 
1.6 
1.96 


2.3 

2.1 
2.28 
2.41 
2.4 
2.45 
2.12 
1.96 
1.78 
1.5 
1.4 
1.22 
1.17 
1.1 
1.05 
1.05 
1.0 
1.0 
.96 
.9 
.87 
1.6 
2.83 
4.05 
3.2 
1.75 
1.5 


DlB- 

charge. 


heignt 


1.35 


.45 
1.4 
1.2 
1.2 
1.4 
1.5 
1.35 
1.25 
1.2 
1.1 

.95 

.85 

.8 
2.0 


Dl»- 
cbarge. 


18 
0 
0 
0 
1 

15 
11 
11 
15 
1. 
14 
12 
11 
10 
7 
5 
4 
26 
5 
0 


Estimated  monthly  discharge  of  Harlem  canal  rUar  Zurich,  Mont.,  for  1906. 


Month. 


March  5^1.. 

April 

May 

June 

July 

Aoiniflt  1-19. 


Discharge  in  8econd>feet. 
Maximum.  >  Minimum.  ,    Mean. 


38 

0 

32 

6 

27 

7 

19 

2 

73 

3 

26 

0 

25.5 
18 
16 
9 
20 
10 


ToUlin 
acre-feet. 


1,366 

1,W1 

964 

536 

1,230 

377 


The  period. 


5,564 


AQSVOT  DITOH   HSAB   HASLEK,   MONT. 

This  canal  was  built  by  the  United  States  Indian  Office  and  is  used  for  the  irrigation  of 
land  on  the  Fort  Belknap  Indian  Reservation.  It  diverts  water  from  the  .south  side  of  Milk 
River,  flows  southward  and  eastward  for  about  11  miles,  and  has  several  laterals  of  consider- 
able size.  Tile  head  gates  are  situated  near  the  agency  buildings,  about  4  miles  south  of 
Uaiiem,  Mont. 

IBB  172-06 6 
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The  station  was  established  July  14,  1905.  It  is  located  at  the  highway  bridge  about 
one-fourth  of  a  mile  below  the  head  gates. 

The  channel  is  straight  for  300  feet  above  and  below  the  station.  Both  banks  are  high 
and  have  slopes  of  about  IJ  to  1.  The  bed  of  the  canal  is  composed  of  firm  earth,  com- 
paratively free  from  vegetation,  and  is  permanent. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  wooden-truss  bridge, 
which  has  a  span  of  45  feet.  The  initial  point  for  soundings  is  a  nail  at  the  end  of  the  down- 
stream lower  chord  of  the  bridge  at  the  right  bank. 

The  gage,  which  was  read  gratuitously  once  each  day  during  the  irrigation  season  by 
C.  M.  Zeibach,  chief  clerk  of  the  agency,  is  a  vertical  rod  driven  into  the  bed  of  the  canal  15 
feet  below  the  bridge  and  5  feet  from  the  right  bank.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  The  head  of  a  60-penny  spike  driven  vertically  into  an  8  by  8  inch  timber  on  the 
south  end  and  lower  side  of  the  bridge;  elevation,  12.68  feet  above  the  zero  of  the  gage. 
(2)  The  highest  point  on  a  large  granite  bowlder  at  the  north  end  and  lower  side  of  the 
bridge;  elevation  above  the  zero  of  the  gage,  14.51  feet. 

Discharge  measiiremenis  of  Agency  ditch  near  Harlem  j  Mont,^  in  1905. 


Date. 


July  14 

July  28 

July  28 

August  4 

August  17. .. 
August  25 . . . 
September  5 . 


Hydrognipher. 


Prall  and  Freeman . 

W.  B.  Freeman 

do 

C.T.  Prall 

do 

....do 

W.  B.  Freeman 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

20 

30 

0.81 

24 

67 

.77 

24 

60 

1.04 

24 

54 

.55 

22 

44 

.33 

18 

18 

1.01 

14 

4 

■' 

Gage    I      Dts- 
heignt.      charige. 


Feet. 
3.24  . 
4.82  I 

4.53: 

4.3  ! 
3.8  I 
2.5  I 
1.75  1 


Sec.-ft, 

24 

«52 

63 

029 

«14 

18 

2 


a  Backwater. 


Daily  gage  height  y  infect,  and  discharge,  in  second  feet,  of  Agency  ditch  near  Harlem,  Moni., 

in  1905. 


Day. 


9 

1 

10 ' 

1 
11 

12 1... 

13 

14 

3. 32 

15 

2.9 

16 

3.1 

July. 


August.      September. 


3.8 

3.7 

3.6 

3.5 

3.4 

3.3 

3.2 

3.15 

2.5 


11 1 


6l 
18  1 
16  I 
14 
11 

9  1 


r~t 


Q 
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EstimaUd  monthly  discharge  of  Agency  ditch  near  Harlem,  Mont.,  in  1906. 


Discharge  in  second-feet.     | 


Total  in 


Month. —  -  -  .  a/.-p_fopt 

;  Maximum.  Minimum.  '    Mean.       «cre-i«i- 


JulyS^l 

August 

September  1-6... 

The  period. 


FOKT  BXLDIAP  GAJTAL  VBAE  CHIVOOK,  KOVT. 

The  Fort  Belknap  canal  is  owned  by  a  corporation  composed  of  farmers  and  is  used  for 
the  irrigation  of  extensive  areas  of  bottom  lands  near  Chinook,  Mont.  It  diverts  water  from 
the  north  side  of  Milk  River  about  8  miles  above  Chinook. 

The  station  was  established  June  21,  1903.  It  is  located  at  the  highway  crossing  1  mile 
below  the  head  gates  of  the  canal  and  is  reached  by  driving. 

The  channel  is  curved  above  and  straight  below  the  station.  Both  banks  are  sloping,  and 
the  bed  is  composed  of  sand  and  gravel. 

Discharge  measurements  are  made  from  the  wooden  highway  bridge,  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  a  spike  15  feet  from  the  gage  on  the  down- 
stream hand  rail. 

The  gage  was  read  daily  until  August  12, 1905,  by  D.  E.  Martin,  and  from  that  date  to  the 
end  of  the  irrigation  season  by  Morris  Jones.  The  original  gage  was  a  vertical  board  fas- 
tened to  the  downstream  chord  of  the  highway  bridge.  This  was  replaced  July  28, 1905,  by 
a  rod  gage  driven  into  the  bed  of  the  canal  just  below  the  bridge,  the  same  datum  being  used. 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  at  the  base  of  a  large  cotton  wood 
tree  300  feet  southeast  of  the  gage;  elevation,  3.91  feet  above  the  zero  of  the  gage  and 
2,427.80  feet  above  sea  level.  (2)  A  nail  in  a  telephone  pole  30  feet  northeast  of  the  bridge; 
elevation,  7-57  feet  above  gage  datum  and  2,431.46  feet  above  sea  level.  This  gage  datum  is 
0.15  foot  higher  than  that  of  1903. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

De«5rrption;  99,  pp  107-108;  130,  p  103. 
Discharge;  99.  p  108;  130,  p  104. 
Discharge,  monthly:  130,  p  105. 
Gage  heights;  99.  p.  108;  130,  p.  104. 
RaUng  table;  130,  p  104. 
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Discharge  mecLsuremerUs  of  Fort  Belknap  canal  near  Chinook ,  Mont.,  in  1905. 
Hydrographer. 


Date. 


April  10. . . . 
April  22... 
May  19.... 

June  16 

July  1 

July  12.... 
July  20.... 
July  28.... 
Julv29.... 
Augusts.. 
August  3a  . 
Augusts.. 
August  15. 
August  23. 


Width. 


L.  H.  Stockman 

do 
H.  M.  Morse 
Stockman  and  Prall 

n.  M.Morse 

C.  T.  PraU 

W.  B.  Freeman 

H.M.  Morse 

....do 

(.  T.  Prall 

....do 

\\\  B.  Freeman 

II.  M.Morse 

C.T.  Prall 


Area  of 
section. 

Mean 
velocity. 

Case 
heig&t. 

Sq.ft. 

Ft.  per 
see. 

Feet. 

51 

1.00 

2.83 

55 

1.17 

2.92 

46 

1.01 

2.70 

42 

.67 

2.60 

63 

1.08 

3.18 

42 

.52 

2.67 

14 

.35 

1.50 

86 

1.61 

3.62 

37 

1.49 

2.35 

42 

1.40 

2.68 

56 

1.22 

3.00 

60* 

.98 

3.16 

41 

.37 

2.62 
.65 

Dis- 
chaise. 


Sec.-fL 
51 
64 
445 
2S 
68 
22 
5 
13) 
55 
S3 
68 
59 
15 
M 


« -\ffected  by  backwater  from  check  in  canal. 


b  Estimated. 


Daily  gage  heights ,  in  feet,  and  discharge  ^  in  second-feet ^  of  Fort  Belknap  canal  near  Chinoak, 

Mont.,  for  1905. 


March. 

Gage  i    Dis- 
heignt  1  charge 

April.        1 

May. 

Jl 

Gage 
height. 

me. 

July.         1       Au 

Gage  '    DIs-      Gage 
height.:  charge,  height. 

gust. 

Day. 

I  Gage  1    Dis-    , 
height,  charge. 

Gaee 
height. 

Dis- 
charge. 

Dis- 
charge. 

Dis- 
chaiige. 

1 

1    3.25 

3.15 

'    3.05 

1    3.05 

1    2.95 

2.95 

'    2.95 

'    2.85 

i    2.95 

1    3.05 

2.8 

2.9 

2.9 

1     2.9 

3.0 

82 
76 
70 
70 
63 
63 
63 
57  1 

54 
60  ' 
60  1 
60  1 
66; 

3.1 
3.1 
3.0 
3.0 
2.9 
2.9 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.9 
2.8 

73 
73 
66 
66 
60 
63 
66 
80 
60 
60 
60 
60 
54 
60 
54 

2.7 
2.9 
2.9 
2,7 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

48 
60 
60 
48 
46 
44 
42 
40 
38 
36 
34 
32 
31 
30 
29 

3.18 

2.8 
2.8 
2.8 
2.9 
3.0 
3.1 
3.0 
2.9 
2.8 
2.7 
2.6 
2.5 
2.4 

55 
39 

39] 
39  1 
47 
54I 
62  ! 
54 

*vl 

39 
32 
24  ! 

-! 

18  1 

2.5 
2.5 
3.0 
3.0 
3.3 
3.3 
3.3 
3.2 
3.1 
3.0 
2.9 
2.8 

2.6 

64 

2 

64 

3 

65 

4 

64 

5 

63 

6 

62 

7 

61 

8 

59 

9 

54 

10 

46 

11 

38 

12 

30 

13 

25 

14 

20 

15 

15 

16 

3.0 

66 

2.8 

54 

2.6 

28 

2.4 

9 

17 

3.0 

66  1 

2.7 

48 

27 



2.0 

5 

18 



,    3.0 

66, 

2.7 

48 

26 

1.5 

3 

19 

3.0 
3.1 

:^ 

2.7 
2.7 

48 
48 

2.6 
2.5 

25 
24 

"i.V 

1.1 
1.0 

2 

») 





2 

21 

3.0 

66 

2.5 

36 

2.5 

23 

^  1 

2 

2-2 

2.92 
3.0 
3.0 

64 
66 
66' 

2.7 
3.0 
3.1 

48 
66 
73 

2.5 

2.45 

2.45 

22 
21 
20 

1 
'  1 

* 

Zi 

24 



1 

25 

3.0 

6fi 

3.2 
3.1 

79 
73 

19 

18 

_  1 

3| 

26 

3.0     ;          66 

27 

.3.  .55 

100 

3.0              66  ' 

3.0 

66 

17 

3 

28 

3.45 

94 

2.9              60  1 

2.9 

60 

16 

3.62 

130  ' 

29 

3. 35 

88 

'    3.1              73  ' 

2.9 

60 

30 

2.35 

55  1 

.6 

30 

3.25 

82 

3.2              79 

2.8 

54 

40 

2.6 

70  ! 

.6 

31 

3.25 

82 

1 

2.8 

54 

• 

2.6 

70 

.6 

1 

1 
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EgtinuUed  monthly  discharge  of  Fori  Belknap  canal  near  Chinook  ^  Mont.f  for  1905. 


Month. 


March  27^1. 

April 

May 

June 

July 

August 


Discharge  in  aecond-feet. 

ToUl  in 

Maximum. 

Minimum. 
82 

Mean. 

80 

acn^feel. 

100 

S8:i 

82 

54 

66 

3,927 

79 

36 

60 

3,689 

00 

16 

32 

l,9i>4 

130 

3 

33 

2,029 

65 

1 

25 

1,537 

The  period. 


13,970 


KB8X&  DITOH  XXAK  OEIIIOOK,  KOHT. 

The  Reaer  ditch  diverts  water  from  West  Fork  of  Milk  River  at  a  point  about  12  miles 
northwest  of  Chinook.  The  original  dam  and  some  dikes  were  constructed  in  1900,  but 
were  destroyed  by  floods  the  same  year.  The  present  dam  was  built  in  1904  and  the  ditch 
was  completed  and  first  used  in  April,  1905.  It  is  designed  to  serve  about  400  acres  of  land 
owned  by  A.  U.  and  E.  T.  Reser. 

A  temporary  gaging  station  was  established  July  10,  1905.  It  is  located  about  1  mile 
below  the  head-gates  of  the  ditch. 

A  gage  rod,  which  was  observed  by  A.  H.  Reser,  who  furnished  the  records  gratuitously, 
was  driven  into  the  bottom  of  the  ditch  about  10  feet  above  the  measuring  section.  A 
bench  mark  was  established  on  the  chipped  point  of  a  large  granite  bowlder  75  feet  south  of 
the  ditch  and  250  feet  west  of  the  station;  elevation  of  bench  mark  above  the  datum  of  the 
gage,  3.82  feet. 

The  ditch  was  dry  during  a  considerable  part  of  the  irrigation  season,  and  for  this  reason 
but  two  measurements  of  discharge  were  secured.  It  was  visited  five  times  between 
June  21  and  August  2  by  various  employees  of  the  Reclamation  Service. 

DUcharge  measurements  of  Reser  ditch  near  Chinook ^  Mont.,  in  1905. 


Area  of       Mean    I     Gage     I      Dis- 
nection.    velocity. ;  height,     chargi*. 


80 
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Daily  gage  heigJUf  in  feet,  and  discharge  in  second^feet  of  Reser  ditch  near  Chinook,  Mont., 

for  1906. 


April. 

May. 

Gaee  |    DIb- 
height. :  charge. 

June. 

July. 

August. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gaee 
height. 

Dis- 
charge. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Gage  {    Dis- 
height. :  charge. 

Gage   1     Di«- 
height.    charge. 

1.        .      

3 
3 

0 

0 

2.6  1                7 

2 1 

1 

2.6  1                7 

3 ' 

r 

^! 

2.5 

2.5 
2.4 
2.7 
2.4 
2.3 

0 
0 
0 
0 
0 
0 
0 
6 
6 
6 
5 
8 
5 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 

0 
0 
6 

2.6                  7 

4 1 

1 

1 
2.6                   7 

5 i 

1 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

2.6  1                6 

6 : 1 

1 

1 

7 

1 

2.5  '                6 

8 

..1        -  -  - 

2.5                   6 

9 ' 

a3 
3 
3 

2.5  1                 6 

10 i 

0 

11 , 

0 

12 ; 

3| 

0 

13 : ' 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

!         0 

14 1 

1                0 

15 1 

3 

3 

3 

3 

3 

3 

::::::::    I 

1            3 

::::::::!    I 

1            3 

1           3 

1           ^ 

1           3 

0 

16 1 

'                0 

17 1  

1 

'                0 

18 1 

1 

1 

i         0 

1 
19 

0 

2>, '.:::: 

0 

21 ' 

1 





2.5 

0 

22 1 

;                0 

2:j 1 

...     .     1               0 

24 

R 

0 
0 
0 
0 
0 
0 
0 
0 

1                0 

^ 

•20 

27 

28 

29 

30 

31 

3 

3 

1            3 

1            3 

1           3 

3 

1 

:::::::: 

1 

1            0 

0 

0 

0 

0 

0 

a  Estimated  April  9-June  15. 
Estimated  monthly  discliarge  of  Reser  ditch  near  Chinoolc,  Mont.,  in  1906. 


Month. 


April  9-30. 
May 


June  1-15. 

July 

August. .. 


The  jxjriod . 


Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


I 


a  Estimated. 


a3.0 

O3.0 

03.0 

1,5 

1.9 


Total  in 
acre-feet. 


131 

90 

92 

114 


611 
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WEST  POKK  DITGH  ITBAB  OHIHOOK,  KOBT. 

The  West  Fork  ditch  diverts  water  from  West  Fork  of  Milk  River  about  4  miles  north  of 
Chinook,  Mont.  In  1898  a  dam  was  constructed  at  this  point  and  a  ditch  which  irrigated 
about  75  acres.  The  ditch  was  extended  in  subsequent  years  and  now  serves,  it  is  claimed, 
several  hundred  acres  of  land.  A  new  dam  was  constructed  in  1904  near  the  original  loca- 
tion. Several  individuals  were  at  first  interested  in  the  West  Fork  ditch,  but  it  is  now  con- 
trolled exclusively  by  the  Empire  Cattle  Company. 

A  temporary  gaging  station  was  established  on  this  ditch  June  16,  1905,  about  200  feet 
below  the  head-gates. 

A  gage  rod  was  driven  into  the  bottom  of  the  ditch  at  the  measuring  section.  It  was 
referred  to  a  bench  mark  consisting  of  a  20-penny  nail  driven  vertically  into  a  6  by  12  inch 
timber  on  the  lower  side  of  the  head-gates  at  left  bank;  elevation  above  the  datum  of  the 
gage,  5.50  feet. 

An  injunction  was  served  on  the  owners  of  this  ditch  in  the  latter  part  of  June  and  the 
water  was  turned  off  until  July  11.  Several  measurements  of  dischai^e  were  made,  the 
results  of  which  are  given  below: 

Discharge  Tneaaurements  of  West  Fork  ditch  near  CMnooJcj  Mont.,  in  1905. 


Date. 


Hydrographer. 


PraU  and  Stockman 
Prall  and  Morse 
W.  B.  Freeman 


June  16 

July  11.... 
July  18.... 

AogUBt  2 do 

August  10 , do 

August  15 ,  H.  M.  Morse 


a  Estimated. 


82 
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Daily  gage  heights^  infeetf  and  discharge,  in  second-feet,  of  West  Fork  diich  near 

Mont.,. for  1905, 

Chinook, 

Day. 

June. 

Ciage  1    Dis- 
helght.j  charge. 

July.          I        August. 

Gage  ;    Dis-    ,   Gage        DU- 
helgnt.j  charge,  height,  charge. 

1 
1 1 

08.5 

i          0 

1 
012 

2 

aS.5  ' 

0 
0 
0 

3.35  '           12.7 

3 ; 

ai2 

4 

08.0 

08.0 

08.0 

07.5 

07.5 

07. 5 

07.0 

07.0 

07.0 

06.0 

06.0 

06.0 

5.9 

4.3 

3.0 

2.0 

1.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
3.43 

1.7 

al2 

5 

0 

al2 

6 

0 
0 

«12 

7 J 

'         fll3 

8 



0 

1           ^ 

0 



0  1 ■         013 

10 

al3       i      3.5     .           13 

11 

12 
013 
013 

aiz 

12 

. 

'         el2 

13 

010 

14 1 

07 
00 
0.1 

0 
0 
0 
0 
0 

'           -8.6 

16 ' 

2.9    i            6 

16 1        2.8 

«5 

17 

1           at 

18 1 

0 

19 i 

1 

0 

20 1  

1                0 

21 1           0 

0 

22 : 

'                 0 

23 

.0                   0 

24 

0 

25 

0 

0 

0 

1                0 

26      1 

0 

27 

1                0 

28 

0 
0 
0 
12 

!            0 

29 

^ 

0 

0 

.0 

0 

30 

1               0 

31 

0 

• 

1 

a  Estlm 
Estimaied  numthly  discharge  of  West  For 

ate( 
kdi 

i. 

tch  near  Chinook,  MarU.,  for  1905. 

Month. 

Dischar 
Maximum. 

8.5 

ge  in  second 
Minimum. 

-feet. 
Mean. 

TotAlin 
acre-feet. 

June 

0 
0 
0 

4.2 
2.9 
5.9 

250 

July 

August 

.... 

13.0 
13.0 

179 
364 

SOWEK  k  BTTOKLEY  DITOH  NEAR  CHINOOK,  KOKT. 

This  ditch,  which  heads  in  Canada  about  150  feet  north  of  the  international  boundary, 
diverts  water  from  North  Fork  of  Milk  River  at  a  point  about  30  miles  north  of  Chinook, 
Mont. 

Construction  was  begun  on  the  dam  and  ditch  in  1902,  and  the  works  now  consist  of 
an  earth  and  rock  dam,  three  flumes,  and  about  2  miles  of  ditch.  About  40  acres  of  land 
were  irrigated  from  the  ditch  in  1905,  and  it  is  probable  that  150  acres  will  ultimately  be 
reclaimed.    The  water  filing  attaching  to  this  ditch  is  for  a  flow  of  12  second-feet,  but  the 
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owners  testified  in  a  lawsuit  that  only  50  miner's  inches,  or  1 .25  second-feet,  have  ever  been 
diverted.  September  20,  1905,  th?  ditch  was  visited  and  a  cross  section  and  the  slope  were 
determined,  from  which  the  capacity  of  the  ditch  was  estimated  at  7.5  second-feet. 

ROKITA  SITOE  HSAK  OHIHOOK,  KOVT. 

The  Rokita  ditch  diverts  water  from  North  Fork  of  Milk  River  at  a  point  about  27  miles 
north  of  Chinook,  Mont.  The  dam  is  well  constructed  of  earth  and  rock,  and  the  ditch  is 
about  2  miles  long.  About  40  acres  are  irrigated  at  present,  but  more  land  will  soon  be 
brought  under  the  ditch.  Information  is  lacking  in  regard  to  the  date  and  amount  of 
water  filing,  as  well  as  the  date  on  which  construction  was  commenced. 

This  ditch  was  visited  September  20,  1905,  and  a  cross  section  and  the  slope  were  meas- 
ured, from  which  the  capacity  is  estimated  at  6  second-feet. 

OOEBXOAV  DITOE  VXAB  OHIHOOK,  MOITT. 

The  Corregan  dam  is  located  in  North  Fork  of  Milk  River  at  a  point  about  22  miles  north 
of  Chinook,  Mont.,  and  8  miles  below  the  Dowen  &  Buckley  dam.  The  head-gates  are  5 
feet  wide  and  2.5  high,  and  the  ditch  is  completed  for  2  miles.  The  upper  1,500  feet  are 
located  in  a  slough,  and  the  ditch  is  carried  across  North  Fork  in  a  flume  about  150  feet  long. 
An  appropriation  of  20  second-feet  was  made  in  October,  1901,  and  construction  was  begun 
on  the  ditch  in  1902.  About  55  acres  of  land  are  being  served  at  present  and  probably  150 
acres  will  eventually  be  irrigated  from  this  ditch.  Henry  Corregan  testified  in  court  that  he 
has  used  about  100  miner's  inches,  or  2.5  second-feet,  since  1902. 

The  ditch  was  visited  September  20,  1905,  and  cross  sections  and  slopes  were  taken  at 
two  different  points,  from  which  the  capacity  of  the  ditch  is  estimated  at  6  second-feet. 

WDIITS&-AHDEB80V  OAITAL  HEAB  OHIHOOK.  KOVT. 

This  canal  diverts  water  from  the  south  side  of  Milk  River  at  a  point  about  3  miles  south- 
east of  Chinook,  Mont.  Construction  was  begun  in  Octol^r,  1900,  and  a  filing  was  made  at 
that  time  for  100  second-feet  of  water.  An  appropriation  of  12  second-feet,  dating  back  to 
March,  1806,  is  also  claimed  for  this  ditch  by  Henry  Winter.  This  appropriation  was  orig- 
inally made  by  other  parties,  whose  rights  were  acquired  by  Winter  in  September,  1896. 
Probably  2,500  acres  could  be  irrigated  from  the  W^inter-Anderson  canal,  but  it  carried  no 
water  during  1905. 

This  canal  was  visited  October  11,  1905,  and  from  the  cross  section  and  slope  which  were 
then  taken  the  capacity  of  the  canal  was  estimated  at  45  second-feet. 

PARALLEL  OBSSK  DIT0HE8  NXAH  HAKLEM,  MOHT. 

In  the  vicinity  of  Harlem,  Mont.,  are  a  number  of  ditches  used  to  divert  water  from 
Parallel  Creek,  a  stream  which  usually  discharges  a  lai^e  amount  of  water  in  March  and 
April,  but  goes  dry  early  in  the  season.  A  considerable  body  of  land  is  irrigated  from  this 
creek. 

The  principal  ditches  are  the  Nystrom,  Fox,  Everett  &  Smith  Company,  and  Forbes. 

KOOK  CaSXK  GAHAL  FEAR  HIHSDALE,  KOITT. 

This  canal  is  owned  by  a  corporation  composed  of  farmers  in  the  lower  Milk  River  Valley. 
It  diverts  water  from  the  east  side  of  Rock  Creek,  a  tributary  of  Milk  River  from  the  north. 
The  head-gates  are  situated  about  7  miles  north  of  Hinsdale,  Mont ,  and  the  general  course 
of  the  canal  is  southerly..  The  canal  is  used  to  irrigate  extensive  areas  north  of  the  river 
and  east  of  Rock  Creek. 

The  gaging  station  was  established  July  5,  1905.  It  is  located  about  1300  foot  below  the 
head-gates  of  the  canal. 

The  channel  is  straight  for  100  yards  above  and  200  yards  l^elow  the  stM'tion.  Both  banks 
are  nearly  vertical  and  are  composed  of  earth.    The  bed  is  composed  of  soft  mud,  with  a 
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very  small  amount  of  vegetation,  and  probably  shifts  slightly.  The  current  has  a  velocity 
of  about  1  foot  per  second  in  ordinary  stages. 

Discharge  measurements  are  made  by  wading  about  10  feet  below  the  gage.  The  initial 
point  for  soundings  is  a  stake  set  in  the  west  bank  about  2  feet  from  the  water's  edge. 

The  gage,  which  was  read  twice  each  day  by  F.  E.  Ilalbert  from  the  time  of  its  establish- 
ment to  the  end  of  the  irrigation  season,  is  a  vertical  rod  driven  into  the  bed  of  the  canal 
near  the  left  bank.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  head  of  a  10- 
penny  nail  driven  into  a  notch  cut  in  a  laige  cottonwood  tree  100  feet  east  of  the  gage ;  eU^ 
vation,  8.43  feet  above  the  datum  of  the  gage.  (2)  The  head  of  a  10-penny  nail  driven  into  u 
notch  cut  in  a  large  cottonwood  tree  150  feet  northeast  of  the  gage;  elevation, 8.74  feet  above 
the  datum  of  the  gage. 

Discharge  measurements  of  Rock  Creek  canal  near  Hinsdale ,  MotU.,  in  1905. 


Date. 


Hydrographer. 


Julys C.  T.  Prall 

July  24 '  W.  B.  Freeman. 

August  12 1 do 


Width. 

Feet. 
24.5 
21.5 
21.5 


Area  of  '    Mean 
section.  |  velocity. 


Sq.ft. 
30.1 
9.4 
13.1 


Ft.  per 
sec. 

1.02 

.26 

.51 


height. 

DlB- 

cbargp. 

Feet. 

Sec.-ft. 

1.0 

».7 

.19 

2,5 

.3 

6.7 

Daily  gage  heights^  infeeif  and  discharge,  in  second-feet,  of  Rock  Creek  canal,  near  BirufdaU, 

Mont.,  for  1905. 


July. 

August. 

Day. 
17 

July.          1        August. 

Day. 

heilft. 

Dis- 
charge. 

31 
31 
31 
31 
31 
29 
31 
29 
25 
19 
17 
16 
12 
9 
9 
11 

Gage 
height. 

1.25 
.95 
.9 
.8 
.7 
.65 
.58 
.5 
.42 
.4 
.35 
.3 
.2.5 
.2 
.12 
.08 

Dis- 
charge. 

41 
29 
27 
23 
19 
17 

Gage 
height. 

Dis-    \   Gage  |     Dis- 
charge, height.  1  charge. 

18  '       0.2                0 

1 

0.68 

2 

18 

.5 
.4 
.38 

i 

.25 

.2 

.1 
1.4 
1.4 
1.25 
1.3 
1.3 
1.2 

12  1 

9   

8   

0 

3 

19 

0 

4  

1  20 

0 

5 

1.0 

.95 
1.0 

.95 

.85 

.7 

.65 

.62 

.5 

.42 

.4 

.48 

;  21 

6, 0 

6 

I22 

5  ' 0 

7 

15 
12 

1  23 

5  1 t              0 

8 

24 

3  , 0 

9 

9 
9 
7 

:i 

3i 

25 

1  ' 0 

10 

26 

48  i 0 

11 

27 

1 
48  1 0 

12 

28 

41    0 

13 

29 

44  1 1              0 

14 

30 

1 
44    ■              0 

15 

31 

39  1 1              0 

16 

1 

Estimated  monthly  discharge  of  Rock  Creek  canal  near  Hinsdale,  Mont.,  for  1905. 
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SEEPAGE  MEASUREMENTS. 

MILK  BIVBE,  KONTAHA. 

During  the  week  beginning  June  4,  1905,  a  series  of  measurements  were  made  by  L.  R. 
Stockman,  assistant  engineer,  along  Milk  River  from  the  head-gates  of  the  Milk  River  canal, 
k>cated  about  20  miles  northwest  of  Sweet  Grass,  down  the  river  to  a  point  2  miles  below 
the  Canadian  police  station.  This  distance  is  approximately  50  miles.  Other  measure- 
ments were  made  from  the  point  where  Milk  River  enters  Montana  as  far  down  as  Havre. 
This  distance  is  about  60  miles. 

Seepage  measurements  ofMUk  River ,  MonUma,  June,  1906. 


Day, 


Location. 


Head-gates 

Milk  River 

Logan's  ranch . . 
Young's  ranch.. 
Sickler's  ranch . . 
Canadian  line... 
Simpson's  ranch 

Dam  Bite 

Deserted  ranch . 
Havre 


Dis- 
tanoe.o 


Mile*. 
0 
10 
16 
10 
14 
76 
15 
19 
15 
10 


Dis- 
charge. 


Sec. -ft. 
49.0 
56.5 
51.4 
47.2 
43.9 
39.9 
37.0 
33.3 
41.6 
44.6 


Gain  or  loss. 


ToUl. 


Sec.^t. 


Per 
mile. 


Sec.-ft. 


+7.5 
-5.1 
-4.2 
-3.3 
-4.0 
-2.9 
-3.7 
+8.3 
+3.0 


+0.75 

-  .32 

-  .42 

-  .24 

-  .053 

-  .20 

-  .20 
+  .56 
+  .30 


a  Distances  from  point  to  point,  measured  along  the  river. 

OTTTBAIIE  CRSSX,  MOHTANA. 

August  21  and  22, 1905,  a  series  of  measurements  were  made  by  H.  M.  Morse,  engineer- 
ing aid,  along  Cu thank  Creek,  for  the  purpose  of  determining  the  seepage  loss,  from  a  point 
about  20  miles  above  the  toi^oi  of  Cutbank,  near  the  ranch  of  John  Bird,  to  Cu  thank. 

Seepage  measvremerUs  of  Cutbank  Creek  j  Montana,  August,  1905. 


Day. 

Location. 

Dis- 

from 
Cut- 
bank. 

Dis- 
charge. 

Sec.-ft. 
42.5 
37.0 
40.6 
35.6 

34.2 
33.0 

Gain  or  loss. 

21 

John  Bird's  ranch 

}fiUs. 
20 

15 

Sec.-ft. 

Sec.-ft. 

21 

Gilham's  ranch 

-5.5 
+3.6 
-5.0 

-1.4 
-1.2 

—  1. 1 

21 
22 

Stockman's  camp,  1  mile  above  Bud  Ellison's  ranch 

2  miles  below  Bud  Ellison's  ranch 

11 

8 

+  .9 
—  1  4 

22 

5  miles  from  Cutbank  and  1  mile  above  point  where  reservation 
fence  crosses  creek 

5 
0 

—  .47 

22 

Cutbank 

—     27 

86 


STREAM   MEASUREMENTS   IN   1905,  PART   VIII. 


MISCELLANEOUS  MEASUREMENTS. 

MiacdUmeouB  discharge  measwremerUa  made  in  MHJc  River  drainage  basin  in  1906. 


Dato. 


Stream. 


Locality. 


June  16 1  MUkRivera i  Yantic,  Mont. 

July  1 1 do.« ' do 

July  12 1 do.o I do 

July  20 i doo do 

July  28 ' do.fl ' do 

July  29 do.o ' do 

August  3 do.a I do 

Augusts I do.o I do 


width.  i^Sl 


Feet. 


Sq.ft. 


August  15 1 do.o 


.do 

August  23 ' do.o ' do 

June  17 1  Milk  River  « I  Chinook,  Mont . 

June  24 1 do.c i do 

Julys do.c ! do 

July  15 1 do.e I do 

J  uly  21 j do.  c • do 

July  27 do.  c do 

August  5 i do.  c I do 

August  11 : do.c 1 do 

August  19 do.« I do 

June  17 |MilkRiverd  Zurich,  Mont .. . 

June  24 do.** ' do 


T 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Julys ' do.d 

July  15 1 do.^ 

July  21 • do.** 

July  27 ' do.«* 

August  5 ' do.** 

August  11 do.* 

August  19 ' do.d 

August  25 Agency  ditch  « I  Fort    Belknap 

I  j     Agency,  Mont. 

July  14 Milk  River/ Harlem,  Mont 

July  28 do./ I do 

August  4 ' do./ do 

August  17 do./ do 

August  25 ' do./ ' do 

September  5 do./ I do 

July  24 Milk  River Hlnsdjile,  Mont- . . . . 

August  12 ' do do 

Julys j  Rock  Creeks ' do 


127.0 
7.4 


24 


184.0 


90.0 
19.0 


July  24 do.^ 

August  12 1 do.^ 

July  18 West  Fork  of  Milk 

I      River.*                    I 
July  11 ,  West  Fork  of  Milk  ] do 

\      River.  < 


...do 

....do 

Chinook,  Mont . 


I 


July  18 do.'. 


1 


.do. 


-I- 


Mean 
velocity 


r.'  hei^t 


Ft.  per  j 
sec. 


Dis- 
charge. 


Feet. 


1.07 
.93 


2.32  I 


2.0 
1.58 
1.6 


I 


Sec.-fi. 

ft  1-0 

ft.  2 

ft.  2 

6.3 

ft.  5 

ft60 

ft  4.0 

ft  1-0 

ft.  2 

ft.O 

ft3.0 

ft  3.0 

136 

8uO 
ft  7.0 
ft  450 
ft300 
53 

ft  8.0 
ft  1.5 
ft  2.0 
180 
ft  5.0 
ft  4.0 
ft350 
209 
35 

ftft.0 
15.0 

ft  4.0 
409 
ft50 
ft5.0 
ft  1.0 
ft  2.0 
ft40 
665 
14.0 
ft.  5 
ft.  5 
ft  9.0 

ft  l.O 

ft  7.0 


a  Estimated  Just  below  the  head  of  the  Fort  Belknap  canal. 

ft  Estimated. 

«  Measured  just  below  the  head  of  the  Paradise  Valley  canai 

d  Measured  just  below  the  head  of  the  Harlem  canal. 

«  Measured  1^  miles  below  head -gates. 

/Measured  just  below  head  of  the  agency  ditch. 

g  Measured  just  below  head  of  the  Rock  Creek  canai. 

ft  Measured  below  head  of  the  Reservation  ditch. 

i  Measured  below  all  diversions. 
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Miscellaneous  discharge  measurements  made  in  Milk  River  drainage  basin  in 
1905— Continued. 


Date. 


Stream. 


I 


July  2S-» West  Fork  of  Milk 


I 


Rlver.o 


August  2 1 do.o. 

August  S do.o. 

August  iO I do.a. 

August  II do.o. 

August  15 do.«. 

August  23 1 do.a. 


Locality. 


Width. 


Feet. 


Chinook.  Mont . 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Area  of '    Mean       Gage       Dis- 
section, velocity,  height,  charge. 


Sq.ft. 


Ft.  per  I 
see.     I 


36.0 
87.0 
33.0 


0.67 
.44 
.60 


o  Measured  below  all  diversions. 


fr  Estimated. 


Feet. 


Sec.-ft. 
6  200.0 

24.0 

38.0 

20.0 

6  15.0 

6.5 

6.5 


MUSSELSHELL  RIVER  DRAINAGE  BASIN. 
MUSSELSHELL    RIVER   AT   SHAWMUT,    MONT. 

Musselshell  River  heads  in  the  Little  Belt  Mountains,  not  far  from  White  Sulphur  Springs, 
Meagher  County,  Mont.,  runs  eastward  between  the  Big  Snowy  Mountains  and  the  Bull 
Mountains  in  a  course  approximately  parallel  to  that  of  the  Yellowstone  to  about  107^  30' 
west  longitude,  and  then  turns  northward  to  the  Missouri. 

1^^  gaging  station  was  established  August  12,  1902,  for  the  purpose  of  determining  the 
amount  of  water  available  for  irrigation  and  storage.  It  is  located  at  Crawford's  ranch, 
one-eighth  mile  from  the  post-office  at  Shawmut,  Mont.,  and  25  miles  east  of  Harlowtown. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  The  right  bank  is  high 
and  steep  and  covered  with  brush;  the  left  is  comparatively  high  and  but  slightly  wooded; 
both  banks  may  overflow  at  extreme  high  water.    There  is  but  one  channel  at  all  stages. 

Dischai^  measurements  are  made  by  means  of  a  cable  and  car  at  the  new  g&ge-  The  ini- 
tial point  for  soundings  is  the  center  of  the  post  supporting  the  right  end  of  the  cable. 

The  gag©  is  read  once  each  day  by  Dwight  E.  Crawford.  The  original  gage  was  a  vertical 
rod  spiked  to  a  cottonwood  stump  on  the  right  bank  of  the  river,  about  200  feet  north  of  Mr. 
Crawford's  house.  April  22, 1905,  a  new  rod  gage  was  set  into  the  right  bank  400  feet  below 
the  old  gage,  the  datum  being  1.01  feet  below  that  of  the  original  gage.  As  the  fall  of  the 
river  is  only  0.72  foot  between  the  two  points,  the  new  gage  reads  0.29  foot  greater  than  the 
old  one;  readings  for  years  previous  to  1905,  to  be  referred  to  the  new  datum,  must  therefore 
be  increased  by  that  amount.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  30- 
penny  spike  below  a  blaze  in  an  18-inch  cotton  wood  tree,  which  stands  at  the  corral  fence 
75  feet  northeast  of  the  old  gage  rod;  elevation,  5.91  feet  above  zero  of  the  old  gage  and 
6.92  feet  above  zero  of  the  new  gage.  (2)  A  10-penny  spike  in  a  6-inch  cottonwood  tree  60 
feet  southeast  of  the  old  gage  rod;  elevation,  6.14  feet  above  zero  of  the  old  gage  and  7.15 
feet  above  zero  of  the  new  gage.  (3)  A  bolt  in  the  post  supporting  the  measuring  cable  at 
the  right  bank,  established  April  22,  1905;  elevation,  4.87  feet  above  zero  of  the  new  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey. 

DescTipUon:  84.  p  31;  90.  pp  111-112;  130,  p  113. 

IMscharge:  190,  p  114. 

Gage  beigtits:  84,  p  32;  99,  p  112;  130,  p  114. 
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Discharge  meaauremenis  of  MuasdsheU  River  at  Shaumiut,  Mont.y  190^. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean    |     Gage 
velocity.!  height. 

Dis- 
charge. 

1904. 
November  8 . . . 

L.  R.  Stockman 

Feel. 

Sq.ft. 
53 

69 
70 
159 
61 
1.6 

Ft.  per 
sec. 

1.38 

Feet. 

a  1.44 

See,  ft. 
74 

1005. 

April  23 

May  15 

J.  H.  Sloan 

55 
55 
72 
63 

.95  '         1.01 

66 

do 

1.18 

2.35 

.98 

1.20 
2.25 
1.00 

83 

June  20 .  J . . 

.do 

376 

August  7 

.  ...do 

60 

September  22  & 

do 

1.10  1            .40 

1.8 

a  Referred  to  new  datum.  t>  Made  at  different  section. 

Daily  gage  height ,  in  feet  ^  of  Musselshell  River  at  Shavrniyt,  MorU.ffor  1905. 


Day. 


1.. 
2.. 
3. 
4.. 

5.. 

6. 

7.. 

8., 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Fob. 

Mar. 
1.9 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

^ 

1.45 

1.2 

0.05 

1.6 

2.5 

2.4 

0.55 

0.45 

0.95 

1.45 

1.6 

1.2 

.9 

1.9 

2.3 

2.0 

.55 

.45 

1.0 

1.1 

1.45 

1.6 

1.2 

.9 

2.3 

2.1 

1.85 

.55 

.46 

1.1 

1.45 

1.55 

1.2 

1.0 

2.6 

1.9 

1.5 

.55 

.45 

1.05 

1.1 

1.45 

1.5 

1.2 

1.05 

4.58 

1.8 

1.3 

.55 

.45 

1.05 

1.1 

1.45 

1.5 

1.2 

1.05 

3.78 

1.7 

1.15 

.55 

.45 

1.05 

1.45 

1.65 

1.55 

1.2 

1.05 

3.4 

1.5 

1.1 

.55 

.45 

1.05 

1.45 

1.5 

1.2 

1.0 

3.4 

1.3 

.95 

.55 

.45 

1.05 

1.45 

1.4 

1.3 

1.0 

4.13 

1.3 

.85 

.5 

.45 

1.05 

1.1 

1.45 

1.4 

1.3 

1.0 

3.2 

1.2 

.8 

.5 

.45 

1.05 

1.1 

1.45 

1.3 

1.3 

1.55 

3.6 

1.05 

.75 

.5 

.5 

1.05 

1.45 

1.2 

1.3 

1.5 

3.3 

.9 

.75 

.5 

.5 

1.05 

1.1 

1.45 

1.2 

1.3 

1.4 

3.3 

.8 

.7 

.45 

.5 

1.05 

1.1 

1.46 

1.1 

1.25 

1.3 

3.25 

.7 

.7 

.46 

.6 

1.04 

1.45 

1.4 

1.25 

1.2 

3.1 

.65 

.65 

.45 

.6 

1.04 

1.45 

1.3 

1.25 

1.15 

2.75 

.6 

.65 

.45 

.6 

1.04 

1.45 

1.3 

1.25 

1.1 

2.7 

1.9 

.65 

.45 

.6 

1.0 

1.46 

1.3 

1.2 

1.1 

2.6 

.8 

.65 

.45 

.7 

1.0 

1.45 

1.3 

1.2 

1.2 

2.4 

.65 

.6 

.45 

.8 

1.01 

1.1 

1.45 

1.3 

1.2 

1.3 

2.2 

.6 

.6 

.45 

.8 

1.01 

1.1 

1.45 

1.25 

1.15 

1.3 

2.1 

.6 

.6 

.45 

1.0 

1.0 

1.5 

1.25 

1.15 

1.3 

2.2 

.55 

.6 

.45 

1.1 

1.0 

1.6 

1.75 

1.2 

.95 

1.3 

2.3 

.55 

.6 

1.0 

.9 

1.5 

1.8 

1.2 

1.0 

1.3 

2.35 

.55 

.6 

1.05 

.9 

1.06 

1.5 

1.8 

1.2 

1.0 

1.3 

2.4 

.55 

.6 

. 

1.05 

.9 

1.0 

1.5 

1.8 

1.2 

1.0 

1.3 

2.4 

.85 

.6 

1.0 

1.0 

1.0 

1.5 

1.9 

1.2 

1.0 

1.3 

2.6 

.7 

.6 

1.0 

1.1 

1.0 

1.5 

2.05 

1.2 

.95 

1.3 

2.45 

.7 

.6  . 

1.0 

1.1 

1.0 

1.6 

1.2 

.95 

1.5 

2.25 

.9 

.55 

.9 

1.1 

1.0 

1.6 

1.2 

.95 

1.5 

2.1 

.9 

.55 

.9 

1.1 

1.0 

1.6 

1.2 



1.5 

...s 

.55 



.8 

1.0 

Note.— All  gage  heights  refer  to  the  datum  established  .\pril  22,  1905. 

From  January  1  to  February  12  the  river  was  frozen  entirely  across;  from  February  13  to  February 
28  there  was  an  own  channel;  the  river  was  clear  on  March  1.  Average  thickness  of  ice,  0.8  foot.  The 
river  was  frozen  also  from  November  27  to  December  31 .  Thickness  of  ice,  0.6 foot,  approximately.  Duf« 
iiig  frozen  period  gage  heights  aro  to  the  top  o(  the  ice. 
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LITTLE    MUDDY   RIVER    DRAINAGE    BASIN. 
LITTLE   MUDDY  RIVER   XEAU  WILLISTON,  N.   DAK. 

Little  Muddy  River  rises  in  the  northwestern  part  of  Williams  County,  N.  Dak.,  and 
flows  southward  into  Missouri  River  at  Williston. 

The  gaging  station  was  established  February  4, 1904.  It  is  located  in  sec.  19,  T.  155  N., 
R.  100  W.,  the  gage  in  the  southwest  quarter  and  the  cable  in  the  northeast  quarter,  about 
7  miles  by  road  from  Williston,  N.  Dak. 

The  channel  is  straight  for  about  200  feet  above  and  1,700  feet  below  the  station.  Both 
banks  are  high  and  clean  and  do  not  overflow.  The  bed  of  the  stream  is  composed  of  silt 
and  is  fairly  permanent.    There  is  but  one  channel  at  all  stages,  and  the  current  is  sluggish. 

Discharge  measurements  are  made  at  high  stage  by  means  of  a  cable,  car,  and  tagged  wire. 
The  initial  point  for  soundings  is  a  point  0.5  foot  behind  the  top  of  the  cable  support  at  the 
right  bank.    At  low  stages  measurements  are  made  by  wading  a  few  rods  below  the  gage. 

A  standard  chain  gage,  which  was  read  during  1905  by  W.  O.  Hollar,  is  attached  to  a  tim- 
ber projecting  horizontally  over  the  stream  near  the  house  of  the  observer.  The  length  of 
the  chain  is  22.23  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  post  driven 
flush  with  the  surface  of  the  ground  under  the  projecting  timber  of  the  gage  and  marked 
with  a  brass-headed  nail  in  the  top;  elevation  above  the  datum  of  the  gage,  2.92  feet.  (2) 
A  horizontal  line  of  four  medium-sized  spikes  driven  into  the  end  of  a  log  in  the  wall  of  the 
log  house  about  4  rods  west  of  the  chain  gage  at  the  comer  nearest  to  it  and  about  3  feet 
above  ground;  elevation*above  gage  datum,  13.00  feet. 

An  inclined  rod  gage  reading  from  1.8  to  10.3  feet  was  established  about  6  rods  above 
the  chain  gage. 

A  description  of  this  station,  with  giige  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No  130  of  the  United.  States  Geological  Survey,  pages  114-117. 

Discharge  measturements  of  Little  Mwddy  River  near  WiUiston,  N.  Dak.,  in  1905. 


Date. 


April  5 

April  250 

April  25 

April  25« 

May23 

Jane  22 

July  25 

September  20 . . 


Hydrographer. 


F.C.Davis 

Chandler  and  Turner. 

....do 

....do 

R.  Richards 

F.  C.  Davis 

Hanna  and  Chandler. 
E.F.  Chandler 


Width. 


Area  of 
section. 


Feet. 

Sq.fi. 

8.0 

6  9 

22 

9.8 

7.8 

5.3 

15.5 

6.2 

8.5 

7.2 

8.0 

7.2 

8.0 

6.8 

7.5 

4.5 

Mean 
velocity. 


Ft.  per 
sec. 

2.32 

0.97 

1.72 

1.47 

2.43 

2  12 

1.71 

1.32 


Gage     I      Dis- 
heignt.      charge. 


Feet. 
2.  GO 
2.50 
2.45 
2.45 
2.54 
2.fi0 
2.57 
2.39 


Sec.'ft. 
l&O 
9.5 
9.1 
9.1 
17.5 
15  3 
11.6 
5.9 


a  Made  at  different  section. 
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Daily  gage  heighi^  in  feet,  of  Little  Muddy  River  near  Williston,  N.  Tksk.yfor  1905. 
Day. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Mar. 

1 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.9 

2.6 

2.5  1 

2.5 

2.6 

2.5 

2.4 

2.6 

2.5 

3.9 

2.6 

2.5 

2.5 

2.6 

2.5 

2.5 

2.6 

2..'» 

3.9 

2.6 

2.5 

2.5 

2.6 

2.5 

2.5 

2.6 

2  5 

3.9 

2.5 

2.5 

2.55 

2.6 

2.5 

2.5 

2.5 

2..-: 

3.8 

2.5 

2.5 

3.2 

2.6 

2.5 

2.4 

2.5 

3.6 

2.5 

2.5 

3.45 

2.6 

2.5 

2.4 

2.5 

2.5 

3.5 

2.5 

2.5  ; 

3.2 

2.6 

2.5 

2.4 

2.5 

2  "i 

3.2 

2.5 

2.5 

3.1 

2.6 

2.5 

2.4 

2.5 

2.5 

3.0 

2.5 

2.5 

295 

2.6 

2.5 

2.4 

2.5 

2  5 

3.0 

2.4 

2.5  , 

2.8 

2.6 

2.5 

2.4 

2.5 

2.5 

2.9 

2.4 

2.5  ' 

2.8 

2.6 

2.4 

2.4 

2.5 

2.5 

2.9 

2.4 

2.5 

2.7 

2.6 

2.4 

2.4 

2.5 

2.5 

2.9 

2.4 

2.5' 

2.6 

2.6 

2.4 

2.4 

2.5 

2.5 

2.9 

2.4 

2.5  1 

2.6 

2.6 

2.4 

2.4 

2.5 

2.5 

2.8 

2.4 

2.5 

2.6 

2.6 

2.4 

2.4 

2.5 

2.5 

2.8 

2.4 

2.5 

2.6 

2.6 

2.4 

2.4 

2.5 

2.5 

2.8 

2.4 

2.5  1 

2.6 

2.6 

2.4 

2.4 

2.5 

2.5 

2.7 

2.4 

2.5 

2.6 

2.6 

2.4 

2.4 

2.5 

2  5 

2.8 

2.5 

2.5 

2.5 

2.6 

2.4 

2.4 

2.5 

2.5 

2.7 

2.5 

2.5  j 

2.6 

2.6 

2.4 

2.4 

2.5 

2.5 

2.7 

2.5 

2.5 

2.6 

2.6 

2.4 

2.4 

2.5 

2.5 

2.7 

2.5 

2.5 

2.5 

2.6 

2.4 

2.4 

2.5 

2.5 

2.7 

2.5 

2.5 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.6 

2.5 

2.5 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.6 

2.5 

2.5 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.6 

2.5 

2.5  1 

265 

2.5 

2.4 

2.4 

2.5 

2.5 

2.6 

2  5  , 

2.5  1 

2.65 

2.5 

2.4 

2.4 

2.5 

2.5 

2.6 

2.5 

2.5, 

2.6 

2.5 

2.4 

2.4 

2.5 

2.6 

2.5  1 
1 

2  5 

2.4 

2.5 

Note  -River  frozen  over  .Tanuary  1  to  February  28;  also  November  30  to  December 31. 

Station  rating  table  for  Litile  Muddy  River  near  Williston,  N.  Dak.,  from  February  i,  190^,to 

December  31,  1906. 


Gage 
height. 

Discharge. 

1 

Gage 
height. 

'                        1 
Discharge  | 

1 

Gage 
height. 

1 
Discharge   , 

Gage 
hei^t 

Dischaiige. 

Feet 

Sec.-ft.     ' 

Fed. 

1 
1     Sec.-fL     ' 

Feet. 

Sec.-ft. 

Feet. 

Sec.'ft. 

2.40 

6 

.3.40 

;        137  1 

4.30 

423     1 

5.20 

7»4 

2.50 

10    . 

3.50 

162    ' 

4.40 

461 

5.30 

839 

2.60 

16 

3  60 

1              189 

4.50 

500     I 

5  40 

885 

2.70 

23 

3.70 

1             218 

4  60 

539 

5  50 

032     . 

2  80 

32 

3.80 

249    1 

4  70 

579    1 

5.60 

960 

2.90 

43 

3. 90 

281     i 

4.80 

620    ,1 
662     ' 

5.70 

1.030 

3.00 

57 

4.00 

I             315 

4.90 

5.80 

1.082 

3. 10 

74 

4   10 

.^5o   1 

5  00 

705    1 

5.90 

1.135 

3  20 

93 

4.20 

386     1 

5  10 

749 

6.00 

1,189 

3.30 

114 

1 

!l 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  13  discharge  measure- 
ments made  during  1904-5.  It  is  fairiy  well  deflned  between  gage  heights  2.4  leet  and  5.4  feet;  above  6 
feet  it  is  estiniatod. 
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Estimated  monthly  discharge  of  Little  Muddy  River  near  WiUiston,  ;V.  Dak.,  for  1905, 
[Drainage  aroa,  800  square  miles.] 


Discharge  in  second-feot. 


Month. 


Maximum. 


March 

April 

May 

June 

July 

August 

September. 

October 

November., 


200 
Id 
10 

150 
16 
10 
10 
16 
16 


The  period. 


Minimum. 


Mean. 

58.8 
9.4 
10.0 
28.1 
15.0 
7.3 
6.4 
10.6 
11.0 


Run-ofl. 


aTSlffLi?    '  Second-feet '  ri^^.y,  |„ 

**^'^®''***-  I  per  square    I>«Pthin 

I       mile.       . 


inches. 


I 


3,615 
550 
615 

1,672 
922 
448 
381 
652 
633 


I 


9,500 


0.074 
.012 
.012 
.035 
.019 
.0091 
.0080 
.013 
.014 


0.065 
.013 
.014 
.039 
.022 
.010 
.0089 
.015 
.015 


YELLOWSTONE  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

The  upper  Yellowstone  yises  in  the  Shoshone  Mountains,  in  northwestern  Wyoming,  near 
the  southeast  comer  of  the  Yellowstone  National  Park,  flows  northwestward  for  40  or  50 
miles,  and  then  enters  Yellowstone  Lake,  which  may  be  considered  the  great  source  of  the 
main  river.  This  lake  is  about  15  miles  long  by  20  miles  wide,  lies  at  an  elevation  of  7,778 
feet  above  the  sea,  and  is  hemmed  in  on  every  side  by  lofty  mountains  from  whose  snow- 
covered  slopes  its  chief  supply  of  water  must  come,  since  it  receives  no  important  streams. 
Issuing  from  the  lake  at  the  north  end,  the  stream  flows  northwestward  for  10  or  15  miles, 
plunges  over  the  Great  Falls  of  the  Yellowstone,  and  for  the  next  20  miles  runs  throu^  the 
Grand  Canyon,  which  is  impassable  throughout.  About  80  miles  from  the  lake  it  emerges 
from  the  Snow  Mountains,  and  thence  runs  eastward  and  northeastward  until  it  joins  the 
Missouri  at  Fort  Buford,  N.  Dak. 

As  it  leaves  the  mountains  the  river  is  about  600  feet  wide  and  6  feet  deep;  thence  to 
Clark  Fork,  which  enters  from  the  south  about  15  miles  above  Billings,  Mont.,  it  is  character- 
ized by  bold,  sweeping  curves  and  many  islands.  Between  Clark  Fork  and  the  mouth  of  the 
Bighorn  it  is  from  1,500  to  1,800  feet  wide,  is  free  from  rapids,  and  has  a  current  of  3  to  4 
miles  an  hour.  Between  the  Bighorn  and  the  Powder  the  main  stream  increases  in  width 
to  from  2,400  to  2,700  feet,  and  becomes  turbid  like  the  Missouri.  Below  the  mouth  of  the 
Powder  the  banks  are  low  and  caving,  and  the  stream  contains  some  rapids  and  shoals  and 
numerous  densely  timbered  islands. 

The  length  of  the  Yellowstone  is  about  500  miles;  the  area  of  the  basin  is  approximately 
(i7,.50O  square  miles. 

Of  the  tributaries  of  the  Yellowstone  the  most  important  is  the  Bighorn,  which  has  its 
source  in  the  many  small  streams  draining  the  intersecting  slopes  of  the  Wind  River  and 
Shofihone  mountains  in  northwestern  Wyoming,  about  30  miles  southeast  of  YeUowstone 
National  Park.  For  approximately  75  miles  it  flows  southeastward,  its  volume  being  con- 
stantly augmented  by  small  streams  from  the  south  heading  well  back  in  the  Wind  River 
Range,  but  receiving  no  important  additions  from  the  north.  In  this  portion  of  its  course  it  is 
called  Wind  River;  but  at  its  southernmost  point  it  is  joined  by  Little  Wind  River,  turns 
abruptly  to  the  northeast,  and  is  below  known  as  the  Bighorn.  Continuing  in  a  winding 
course  for  about  15  miles,  it  then  turns  directly  north,  passeij  through  a  deep  canyon  in  the 
Owl  Creek  Range,  crosses  Bighorn  County,  Wyo.,  into  Montana,  and  joins  the  Yellowstone 
about  30  miles  north  of  Fort  Custer.  The  basin  is  almost  surrounded  by  high  mountain 
IBR  17^-06 7 
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ranges,  including  the  Shoshone  and  Owl  Creek  mountains  on  the  north  of  Wind  River,  the 
Wind  River,  Sweetwater,  and  Granite  ranges  on  the  west  and  south,  and  to  the  east  a  low 
range  of  broken  hills  which  extend  to  the  high  plateau  forming  the  divide  between  the  Big- 
horn and  the  Powder  and  North  Platte  river  basins.  The  reduced  Shoshone  Indian  Reser- 
vation is  drained  by  Wind  River,  while  the  Crow  Reservation  is  located  near  the  mouth  of 
the  Bighoin.  On  the  Indian  lands  several  large  canals  are  being  constructed  and  the  science 
of  irrigation  is  being  taught.  The  soil  on  the  Rocky  Mountain  slopes  is  generally  a  sandy 
loam,  but  in  the  narrow  tributary  valleys  the  soil  is  deeper  and  of  an  alluvial  character. 

The  principal  tributaries  of  the  Bighorn  are,  first.  Wind,  Little  Wind,  and  Popo  Agie 
rivers,  which  combined  carry  the  great  perennial  discharge  and  become  the  head  waters; 
below  the  mouth  of  the  Little  Wind  are  Muskrat,  Poison,  and  Badwater  creeks,  which  drain 
the  sand  hills  to  the  east,  Muddy  Creek,  which  follows  the  foothills  of  the  Owl  Creek  Range, 
(jooseberry  Creek,  Gray  Bull  Creek,  No  Wood  Creek,  and  Shoshone  and  Little  Bighorn 
rivers. 

The  Shoshone  rises  on  the  eastern  slope  of  the  Shoshone  Mountains,  east  of  the  Yellow- 
stone National  Park.  It  has  two  chief  upper  branches.  North  and  South  forks,  which  unite 
just  before  entering  Shoshone  Canyon,  at  a  point  about  12  miles  southwest  of  Cody.  From 
the  junction  of  the  forks  the  course  of  the  main  river  is  a  little  east  of  northeast  to  the  Big- 
horn. The  head-water  region  is  very  mountainous,  many  of  the  peaks,  which  are  never 
entirely  free  from  snow,  rising  to  elevations  of  nearly  11,000  feet.  The  valley  of  North  Fork 
is  very  narrow  and  the  area  of  agricultural  land  in  its  lower  reaches  comprises  but  a  few 
hundred  acres.  The  valley  of  South  Fork  is  perhaps  2  miles  wide  at  its  mouth,  gradually 
narrowing  for  10  or  15  miles  until  it  becomes  a  gulch  or  canyon.  There  are  2,000  or  3,000 
acres  of  land  under  some  stage  of  cultivation.  From  these  two  forks  the  Shoshone  recei ves  99 
per  cent  of  all  the  run-off  carried  by  the  stream  at  any  point.  The  lower  basin,  on  the  north 
of  the  river,  soon  flattens  out  to  a  low  plain  with  a  gentle  slope  to  the  southeast;  to  the  south 
there  is  a  small  level  bench  immediately  below  Cody,  which  is  soon  closed  in  by  a  broken 
headland,  spreading  out  again  farther  downstream,  where  another  large  tract  of  irrigable 
land  is  to  be  found.  Throughout  its  length  the  Shoshone  is  a  rapid  stream ,  the  fall  being  very 
great.  On  the  first  benches  the  soil  is  a  sandy  loam  resting  upon  gravel.  Salt  sage  and  an 
extremely  light  growth  of  grasses  cover  the  valleys.  The  site  of  the  Shoshone  storage  dam, 
one  of  the  projects  of  the  Reclamation  Service,  is  in  Shoshone  Canyon  about  6  miles  west  of 
Cody. 

Information  in  regard  to  this  basin  is  contained  in  Annual  Reports  of  the  United  States 
Reclamation  Service  and  in  the  following  publications  of  the  United  States  Geological  Sur- 
vey (Ann  =  Annual  Report;  Bull = Bulletin): 

Description:  Ann  11,  ii,  pp  36-38;  12,  ii,  pp  237-238;  20,  iv,  pp  24»-247;  21,  iv,  p  190;  Bull  131,  p  26. 
Irrigation  surveys:  Ann  13,  ill,  pp  63-73. 
RainfaU  data:  Ann  13,  Hi,  pp  67-68. 

YELIX>W8TONE  RIVER  NEAR  MVINGSTON,  MONT. 

This  station  was  established  May  2,  1897.  It  is  located  at  Carter's  bridge,  5  miles  south 
of  Livingston,  Mont.,  at  the  mouth  of  the  lower  canyon. 

The  channel  is  straight  for  100  yards  above  and  below  the  station.  The  right  bank  is 
low  and  in  flood  season  a  part  of  the  water  escapes  through  a  slough  on  that  side,  beginning 
at  gage  height  4.65  feet.  This  water  is  measured  separately  at  the  bridge  over  the  slough 
125  yards  away.    The  left  bank  is  high  and  will  not  overflow.    The  current  is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  At  high 
water  a  stay  line  is  necessary  to  keep  the  meter  submerged.  The  initial  point  for  soundings 
is  marked  on  the  guard  rail  2  feet  east  of  the  center  of  the  northwest  pier,  which  is  at  the 
left  bank. 

Gage  readings  are  taken  once  each  day  by  Mrs.  W.  O.  Cowan.  A  vertical  rod  was  first 
installed,  but  was  replaced  by  a  wire  gage  located  on  the  lower  side  of  the  east  span.  Janu- 
ary 1,  1903,  the  gage  datum  was  lowered  3  feet,  increasing  all  subsequent  readings  by  that 
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amount.  In  Aprils  1904,  the  wire  gage  was  replaced  by  a  standard  chain  gage  having  the 
same  datum.  The  length  of  the  chain  is  20.77  feet.  The  gage  is  referred  to  bench  marks 
as  follows:  (1)  The  head  of  a  2-inch  nut  on  the  center  pin  at  the  foot  of  the  end  diagonal  of 
the  upstream  truss  of  the  east  pier;  elevation,  17.60  feet  above  the  new  datum.  (2)  A 
whit«  paint  mark  on  the  comer  of  the  top  of  the  shoe  at  the  foot  of  the  batter  post  on  the 
east  end  of  the  upstream  side  of  the  bridge;  the  batter  post  is  marked  in  white  paint  "  B. 
M.  14.20/*'  it  is  also  marked  in  red  paint  ''17.20;"  elevation  above  the  new  gage  datum, 
17.20  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann —Annual  Report;  WS  —  Water-Supply  Paper): 

Description:  WS  15,  p74;  27,  p  63;  37,  pp 210-211;  4B,p268;  66,p22;  84,  pp 24-25;  99,p97;  130,  p  117. 
Discharge:  Ann  20,  iv,  p  247;  WS  15,  p  74;  37,  p  211;  49,  p  268;  06,  p  22;  84,  p  25;  99,  p  98;- 130,  p  118. 
Dischaige:  monthly;  Ann  19,  iv,  p  289;  20,  iv,  p  248;  22,  iv,  p  289;  WS  75,  p  122;  84,  p  26;  99,  p  99;  130, 
p  119. 
Diacbarge,  yearly:  Ann  20,  iv,  p  53. 

Gage  heights:  W^S  1^,  p  74;  27,  p  73;  37,  p  211;  49,  p  268;  66,  p  22;  84,  p  25;  99,  p  98;  130,  p  118. 
Hydrographs:  Ann  19,  iv,  p  289;  20,  iv,  p  248;  22,  iv,  p  290;  WS  75,  p  123. 
Rating  tables:  Ann  19,  iv,  p  288;  WS  27,  p  76;  52,  p  516;  66,  p  170;  84,  p  26;  99,  p  99;  130,  p  119. 

Dischar^  fMosuremenis  ofYeQowsione  River  near  Livingstony  Mont.,  in  1906. 


Date. 


Hydrographer. 


Mareh  29 1  L.  R.  Stockman. 

April  29 1  J.  H.  Sloan 

May  13 do 

June  6 ' do 

Julys 1 do 

August  1 do 

.\ugii8t30 do 

September  20..  I do 

October  28 do 


Width. 


Feet. 
160 
179 
178 


235 
188 
182 
179 


Area  of 
section. 


Sq.ft. 
426 
567 
543 
1,478 
1,440 
842 
784 
540 
490 


Mean 
velocity. 

Ft.  per 
see. 

2.56 

3.68 

3.50 

6.93 

6.63 

5.05 

3.94 

3.49 

3.13 


It 

Dis- 
charge. 

Feet. 

Sec.-ft. 

1.80 

1,080 

2.56 

2,082 

2.50 

1,900 

6.41 

10,250 

6.20 

9,548 

4.12 

4,252 

3.05 

3,000 

2.52 

1,884 

2.19 

1,536 
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Daily  gage  height ^  in  feet,  of  Yellowstone  River  near  LivingsUm,  M<mt.,for  1905. 

Aug.     Sept. 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

38 

27 

28 

29 

20 

31 


Jan. 

Feb. 

1.7 

1,3 

1.7 

5.35 

1.7 

4.9 

i.a5 

4.25 

1.7 

4.1 

1.7 

2.3 

1.7 

2.0 

1.7 

1.8 

1.5 

1.7 

1.6 

1.5 

1.5 

1.26 

1.2 

1.26 

1.2 

1.25 

1.7 

1.5 

1.9 

1.6 

1.9 

1.6 

1.8 

1.6 

1.9 

1.6 

1.75 

1.65 

1.9 

1.75 

1.9 

1.8 

1.9 

1.8 

1.9 

1.7 

1.9 

1.75 

1.9 

1.85 

1.85 

1.95 

1.85 

1.85 

1.85 

1.85 

1.8 

1.75 

1.5 

Mar. 

1.9 

1.8 

1.8 

1.85 

1.85 

1.85 

1.9 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.9 

1.9 

1.8 

1.85 

1.85 

1.9 

1.95 

l.ft5 

1.8 

1.85 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

1.85 

1.8 


Apr. 

May. 
2.35 

June. 

July. 

1.8 

5.85 

6.2 

1.8 

2.5 

6.35 

6.2 

1.8 

2.6 

6.8 

6.1 

1.8 

2.45 

7.15 

6.0 

1.8 

2.35 

7.4 

5.9 

1.8 

2.25 

6.4 

6.7 

1.9 

2.35 

6.2 

5.7 

2.0 

2.5 

6.85 

6.6 

2.1 

2.85 

7.25 

6.3 

2.1 

2.8 

6.7 

5.3 

1.9 

2.6 

6.4 

5.26 

1.9 

2.5 

6.6 

5.2 

1.9 

2.5 

7.0 

6.15 

1.9 

2.4 

7.2 

5.0 

1.95 

2.45 

6.85 

4.9 

1.95 

2.6 

6.4 

6.0 

1.95 

2.65 

6.2 

4.9 

1.95 

3.5 

6.2 

4.7 

2.0 

3.4 

6.0 

4.65 

2.0 

3.4 

6.8 

4.6 

2.1 

3.4 

5.76 

4.66 

2.1 

3.5 

6.5 

4.46 

2.1 

3.6 

6.2 

4.4 

2.2 

3.6 

6.4 

4.3 

2.4 

3.6 

6.3 

4.25 

2.5 

3.8 

6.6 

4.2 

2.75 

3.9 

6.76 

4.16 

2.75 

3.85 

6.85 

4.1 

2.5 

4.25 

6.5 

4.05 

2.45 

4.55 

6.4 

4.0 

4.95 

3.95 

3.95 

3.95 

3.85 

3.86 

3.85 

3.8 

3.75 

3.5 

3.5 

3.5 

3.5 

3.6 

3.6 

3.45 

3.4 

3.35 

3.3 

3.3 

3.2 

3.15 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 

2.9 


2.9 

2.8 

2.8 

2.75 

2.75 

2.7 

2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.56 

2.5 

2.5 

2.5 

2.5 

2.45 

2.46 

2.35 

2.35 

2.4 

2.4 

2.35 

2.35 

2.35 

2.6 


Oct. 

Nov. 

Dec. 

2.5 

1.95 

1-!K 

2.45 

1.95 

1.83 

2.45 

1.95 

1.85 

2.45 

1.95 

1.95 

2.4 

1.95 

1.9 

2.4 

1.95 

1.96 

2.35 

2.0 

1.9 

2.35 

2.0 

1.9 

2.35 

2.0 

1.7 

2.3 

2.0 

1.6 

2.2 

2.0 

1.6 

2.2 

1.95 

1,7 

2.2 

1.95 

1.7 

2.2 

1.9 

1.6 

2.2 

1.9 

1.7 

2.25 

1.8 

1.7 

2.2 

1.8 

1.8 

2.2 

1.8 

1.8 

2.1 

2.1 

2.2 

2.15 

2.16 

2.15 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.0 


1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

2.00 

1,95 

1.9 

1.75 

1.45 

1.6 


l.« 

1.9 

1.7 

1.65 

1.4 

1.3 

1.4 

1.65 

1.6 

1.5 

1.6 

l..>5 

1.6 


Note.— Ice  conditions  February  2-14     Oago  heights  arc  to  the  top  of  the  ice. 

Station  rating  table  for  Yellowstone  River  near  Livingston,  Mont.,  from  January  1  to  De-cember 

31,  1905. 


Gage 
height. 

Dischaige. 

Feet. 

1 
8ec.-fL 

1.00 

600 

1.10 

660 

1.20 

630 

1.30 

700 

1.40 

770 

1.50 

850 

1.60 

930 

1.70 

1,020 

1.80 

1,110 

1.90 

1,200 

2.00 

1,300 

2.10 

1,400 

2.20 

1,520 

2.30 

1,640 

height. 


igfit   I  discharge. 


Feet. 
2.40 
2.60 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 


Sec.-ft. 
1,760 
1,890 
2,020 
2,150 
2,280 
2,410 
2.550 
2,690 
2,830 
2,970 
3,110 
3,250 
3,400 
3,560 


Gage 
height. 

Discharge 

Feet. 

Sec.-ft. 

3.80 

3,720 

3.90 

3,880 

4.00 

4,060 

4.10 

4,240 

4.20 

4,420 

4.30 

4,600 

4.40 

4,800 

4.50 

6,000 

4.60 

5,200 

4.70 

5.420 

4.80 

5,640 

4.90 

5,860 

5.00 

6,100 

5.20 

6,600 

I  Dischaige. 

Sec.-ft, 
7,120 
7.680 
8,280 
8,900 
9,540 
10.200 
10,880 
11,580 
12,300 
13,060 
13.820 


The  above  tabic  is  applicable  only  for  open-channel  conditions, 
ments  made  during  1904-5,  and  is  well  defined  throughout. 


It  is  based  on  discharge  measure- 
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EMimaUd  monthly  discharge  ofYeUowMone  River  near  Livingston^  Mont.  ^  for  1905, 
[Drainage  area,  3,580  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


January 

February  (15  days) . 

Mareh 

April 

M»y 

June 

July 

August 

September 

October 

November 

Deo«nber 


Maximum. 

Minimum. 

1,200 

630 

1.250 

700 

1,250 

1,020 

2,215 

1,110 

5,980 

1,580 

13,820 

8,130 

9,540 

3,970 

3,970 

2,410 

2,410 

1,700 

1,800 

1,300 

1,300 

930 

1,250 

700 

Mean. 


1,054 
1,032 
1,139 
1,396 
2,752 
10,670 
6,180 
3,068 
1,975 
1,572 
1,190 
1,025 


ToUl  in 
acre-feet. 


Second-feet 
per  sQuaro 


64,810 
30,700 
70,040 
83,070 
169,200 
634,900 
380,000 
188,600 
117,500  I 
96,660 
70,810 
63,030 


Theperiod [ 1,960,000 


0.294 
.288 
.318 
.300 
.760 
2.96 
1.73 
.857 
.552 
.439 
.332 
.286 


Depth  in 
inches. 


0.b39 
.161 
.367 
.435 
.887 
.332 

1.99 
.988 
.616 
.506 
.370 
.330 


Note.— No  estimate  for  ice  period. 

TEL.LOWSTONE  RIVER  NEAR  BIL.L.INGS,  MONT. 

This  statioz)  was  established  May  29,  1904.  It  is  located  at  the  county  highway  bridge 
about  2  miles  east  of  Billings  and  200  feet  below  the  Northern  Pacific  Railway  bridge.  A 
river  gage  Ls  also  maintained  by  the  Department  of  Agriculture  at  the  second  highway 
bridge  above,  about  4  miles  west  of  the  Geological  Survey  station. 

The  channel  is  straight  for  200  feet  above  and  400  feet  below  the  station.  The  right  bank 
is  of  gravel,  slopes  gradually  back  from  the  channel,  and  is  not  subject  to  overflow.  The 
left  bank  is  low  and  sandy,  overflowing  in  extremely  high  water.  The  bed  of  the  stream  is 
composed  of  gravel  and  is  free  from  vegetation.  There  is  but  one  channel  at  all  stages,  and 
the  current  is  swift.  The  masonry  piers  of  the  railway  bridge,  200  feet  above,  and  an  island, 
400  feet  below,  have  considerable  effect  on  the  direction  of  the  current. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge,  which  has  three 
-^pans  resting  on  steel-jacketed  concrete  piers.  The  initial  point  for  soundings  is  on  the  left 
side  of  the  bridge. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  James  £.  Dickie,  is  attached  to 
the  bridge  near  the  middle  of  the  first  span  from  the  west  bank.  The  length  of  the  chain  is 
27.95  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  the  third  course 
of  stone  in  the  left  abutment  of  the  Northern  Pacific  Railway  bridge;  elevation  above  the 
datum  of  the  gage,  18.99  feet.  (2)  The  top  of  a  nail  on  the  end  of  the  second  bent  from  the 
west  end  of  the  highway  bridge  on  the  downstream  end  of  the  bent  sill;  elevation,  18.21  feet 
above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  190  of  the  United  States  Geological  Survey,  pages  120-122. 
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Discharge  measurements  of  YeilowsUme  River  near  BHHngs^  MotU.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean    '     Gace 
velocity,     height. 

Di»- 
chai^. 

Karch25 

L.  R.  Stockman 

Feet. 
282 
318 
325 
455 
458 
391 
324 
319 
287 
318 

Sq.ft. 
1,627 
1,842 
2.099 
4,177 
4,554 
2,618 
2,240 
1,771 
1,666 
1,762 

1 
Ft.  per  1 
sec.          Feet. 

1.45            1.30 
1.95            2.00 
2.48  1         3.10 
5.43            8.26 
6.25  '          9.19 
3.95            4.90 
3.06  i         3.40 
2.32            2.38 
1.77  ,          1.83 
2.12            2.10 
1 

Sec.-fi. 
2,357 

April  27 

May  12 

J.  H.  Sloan ... 

3.603 

do 

5.217 

June8 

do 

22,6NI) 
2S,C'iO 

June  28 

do 

July  20 

do .      . 

io.:mo 

August  14 

do 

6.8» 
4,107 

September  12. . 

do 

October  11 

do 

2.944 

October  20 

Morse  and  Sloan 

3,733 

DaUy  gage  height,  in  feet,  of  YeUawstone  River  near  Billings,  Mont.,  for  1906. 


Day. 


Jan. 


Feb. 

Mar. 

6.0 

4.95 

4.9 

4.7 

4.55 

4.05 

3.8 

3.4 

2.9 

2.6 

2.2 

1.8 

1.8 

1.8 

1.8 

4.5 

1.8 

5.0 

1.8 

5.3 

1.8 

5.5 

1.8 

5.5 

1.6 

5.5 

1.6 

5.5 

1.45 

5.5 

1.4 

6.5 

1.4 

5.6 

1.4 

5.5 

1.4 

5.5 

1.4 

5.5 

1.3 

Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct,     Nov.      Dec. 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21. 
22 
23 
24 
25 
26 
27 
28. 
29 
30 
31. 


1.2 
1.0 
1.0 


0.9 
.85 
.8 
.9 
1.0 
1.0 
1.1 
1.1 
1.5 
1.8 
1.8 
1.8 
1.7 
1.5 
1.5 
1.5 
1.6 
1.7 
1.8 
1.8 
1.8 
1.85 
1.9 
1.95 
1.8 
1.8 
2.0 
2.2 
2.5 
2.25 


2.0 

2.3 

2.3 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

3.25 

3.25 

3.0 

3.2 

3.05 

2.8 

2.5 

2.1 

2.0 

3.7 

4.1 

2.75 

2.6 

3.45 

4.2 

4.05 

3.8 

3.95 

4.2 

4.1 

4.6 

5.5 


6.2 

6.75 

7.2 

8.4 

9.6 

9.4 

8.1 

8.25 

9.6 

9.7 

8.7 

8.55 

9.7 

9.8 

9.6 

8.8 

8.55 

8.25 

7.65 

7.1 

7.1 

7.4 

8.15 

8.5 

8.4 

8.4 

8.9 

9.4 

8.85  i 

8.65  I 


8.6 

8.35 

8.06 

8.0 

8.0 

7.75 

7.3 

7.15 

7.0 

6.7 

6.8 

6.55 

6.55 

6.1 

6.0 

6.15 

6.25 

5.65 

5.3 

5.35 

6.5 

5.6 

5.5 

4.6 

4.5 

4.5 

4.46 

4.45 

4.25 

4.25 

4.2 


4.25 
4.4 

4.15 

4.15 

4.15 

4.0 

4.15 

3.96 

3.65 

3.5 

3.6 

3.4 

3.45 

3.4 

3.25 

3.15 

3.1 

3.1 

3.2 

3.0 

2.85 

2.7 

2.7 

2.65 

2.7 

2.7 

2.6 

2.6 

2.6 

2.65 

2.7 


2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.4 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.25 

2.4 


2.3 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 

2.2 

2.25 

2.2 

2.0 

2.05 

2.1 

2.0 

2.0 

2.0 

2.05 

2.2 

2.2 

2.2 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 


2.0 

2,0 

2-0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2,0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.6 

1.6 

1.5 

1.5 

1.45 

1.4 

1.3 

1.3 

1.3 

1.3 


Note.— Ice  condi 
22  the  river  was  goi 


ons  January  1  to  March 
gcd  below  the  station; 


Irozen  November  29  to  December  31. 


11 :  readings  to 
thickness  ol  ice 


the  top  of  the  ice.    January  11  to  February 
increased  from  0.2  foot  to  1.8  feet.    River 
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Station  rating  table  for  Yellowstane  River  near  BiUings,  Mofd.jfrom  January  1  to  December 

SI,  1905, 


Gase 
hd^t. 

Dladutrge.  i 

GAse 
hd^t. 

Discharge. 
Sec.-ft. 

he^. 
Feet. 

Dlnohargo. 
Sec.-ft. 

hel^. 

DiBduirge. 

Feet. 

Sec.-ft. 

Feet. 

,     Feet. 

Sec.-fU 

1.00 

1,800 

2.70 

4,860 

4.40 

8,790 

1        7.20 

18,470 

1.10 

1,940 

2.80 

5,085 

4.50 

9,050 

7.40 

19,340 

1.20 

2.085 

2.90 

5,310 

4.60 

9,320 

7.60 

20,260 

1.30 

2,235 

3.00 

5.535    1 

4.70 

9,600 

7.80 

21,200 

1.40 

2,390    1 

3.10 

5,760 

4.80 

9,890 

8.00 

22,190 

1.50 

2,550 

3.20 

5,986 

4.90 

10,190 

8.20 

23,190 

1.60 

2,715 

3.30 

6,210 

5.00 

10,500 

8.40 

24,190 

1.70 

2,885 

3.40 

6,435 

5.20 

11,140 

8.60 

25,190 

1.80 

3,060 

3.50 

.6,660 

5.40 

11,810 

8.80 

26,200 

1.90 

3,240    ; 

3.60 

6,885    1 

5.60 

12,490 

9.00 

27,260 

2,00 

3,425 

3.70 

7,110 

5.80 

13,190 

9.20 

28,360 

2.10 

3,615 

3.80 

7,335 

6.00 

13,890 

9.40 

29,490 

2.20 

3,810 

3.90 

7,566 

6.20 

14,590 

'        9.60 

30,660 

2.M 

4,010 

4.00 

7,800 

6.40 

15,300 

9.80 

31,860 

2.40 

4,215    1 

4.10 

8,040 

6.60 

16,050 

10.00 

33,000 

2.50 

4,425    1 

4.30 

8,285    j 

6.80 

16,840 

1 

2.60 

4,640 

4.30 

8,535 

7.00 

17,640 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  la  baaed  on  14  discharge  meaaure- 
ments  made  during  1904-5.  It  ia  fairly  well  defined  between  gage  heigfata  1  foot  and  5  feet,  being  baaed 
on  two  flood  meaaurementa  above  5  feet. 

EHimated  monthly  discharge  of  Yellowstone  River  near  Billings,  Mont.,  for  1906. 
[Drainage  area,  11,180  aquare  milea.] 


Month. 


Mareh  12-31.... 

April 

May 

June 

July 

August 

September 

October 

November  1-28. 


The  period. 


Diacharge  in  aecond-feet. 


Maximum.  •  Minimum.      Mean. 


3,060 
4,425 
12,150 
31,860 
25,190 
8,790 
4,640 
4,010 
3,425 


1,800 
1,535 
3,425 
14,590 
8,285 
4,640 
3,425 
3,425 
3,060 


2,612 
2,747 
5,943 
24,700 
14,740 
6,218 
3,933 
3,615 
3,290 


ToUl  in 
acre-feet. 


103,600 
163,500 
366,400 
1,470,000 
906^300 
382,300 
234,000 
222,300 
182,700 


4,030,000 


Run-off. 


Second-feet 
per  aouare 


0.234 
.246 
.532 
3.21 
1.32 
.556 
.352 
.323 
.294 


Depth  in 
inchea. 


0.174 
.274 
.613 
2.47 
1.52 
.641 
.393 
.372 
.306 


I 


NoTX.— No  eatlmate  for  ice  period. 

YELJX)WSTOKE  RIVER  AT  GLEXDIVE,  MONT. 

This  station,  established  in  1893  by  the  United  States  War  Department,  was  transferred 
to  the  Department  of  Agriculture,  which  has  kept  daily  records  of  river  height.  When  a 
study  of  the  lower  Yellowstone  Valley  was  begun  in  1903,  this  station  was  taken  up  by  the 
United  States  Geological  Survey,  whose  records  begin  August  1,  1903.  The  station  is 
located  at  the  steel  highway  bridge  leading  northward  from  Glendive,  about  one-fourth 
mile  from  the  post-office. 


98 


STREAM   MEASUBEMENT8   IN    1906,   PART   VIII. 


The  channel  is  straight  for  about  500  feet  above  and  below  the  bridge.  The  right  bajik 
is  composed  of  clay  and  gravel,  is  high,  and  is  riprapped  for  some  distance  above  and  below 
the  bridge;  the  left  bank  is  low  and  bordered  by  sandy  flats,  covered  with  trees  and  bru^ih, 
extending  to  the  hills,  1  mile  distant;  these  flats  are  liable  to  be  submerged  at  high  wat-cr. 
The  bed  of  the  stream  is  of  clay  and  sand  and  shifts  at  every  flood.  At  low  wat-er  an  island 
becomes  visible  between  the  third  and  fourth  spans  from  the  right,  and  at  flood  stages  water 
finds  its  way  through  a  slough  traversing  the  flats  on  the  left.  The  water  at  high  stages  is 
very  deep  ahd  swift.  Old  piling  and  cribwork,  remains  of  a  former  bridge,  obstruct  the 
channel  on  the  upstream  side. 

Discharge  measurements  are  made  from  the  downstream  hand  rail  of  the  bridge,  which 
spans  the  channel  in  four  spans  of  300  feet  each.  The  initial  point  for  soundings  is  over  the 
southeast  pier  at  the  right  bank. 

During  1905  the  gage  was  read  daily  until  August  31  by  H.  A.  Sample;  after  that  date  the 
daily  observations  were  taken  by  the  local  office  of  the  United  States  Reclamation  Service. 
The  original  United  States  Geological  Survey  gage  was  of  the  wire  type,  fastened  to  the 
upstream  hand  rail  of  the  first  span,  about  200  feet  from  the  right  bank,  the  scale  gradua* 
tions  being  marked  on  the  hand  rail.  This  gage  was  destroyed  October  24,  1904,  and  one 
month  later  a  standard  chain  having  the  same  datum  was  put  in  its  place.  The  length  of 
the  chain  is  39.48  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  point  on  the 
surface  of  the  cement  at  the  northwest  comer  of  the  girder  on  the  pier  under  station  "0:" 
elevation,  26.26  feet  above  gage  datum  and  2,060.6  feet  above  sea  level.  (2)  Tlie  top  of  the 
w^est  rail  of  the  Northern  Pacific  Railway  track  at  the  right  end  of  the  bridge;  elevation, 
30.19  feet  above  gage  datum.  The  elevation  of  the  bench  marks  above  sea  level  was  deter- 
mined from  the  Northern  Pacific  elevation  of  the  datum  rail  at  Terry,  Mont.;  this  is  2,242 
feet  above  sea  level.  The  gage  readings  from  1897  until  the  establishment  of  the  United 
States  Geological  Survey  wire  gage  were  referred  to  a  **T*'  on  the  top  of  the  southeast 
anchor  bolt  in  the  southeast  caisson  at  the  east  end  of  the  bridge;  its  elevation  was  25.08 
feet  above  gage  datum.  The  old  gage  was  ccurried  away  by  ice  April  8, 1899,  and  g^age 
heights  during  the  remainder  of  that  year  were  determined  by  measuring  down  to  the  water 
surface  from  this  bench  mark.  A  new  bridge  was  erected  in  1901,  and  it  is  not  known  whether 
this  old  bench  mark  was  disturbed  or  not. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  99,  pp  91-92;  130,  pp  123-124. 
Discharge:  99,  p  92;  130,  p  124. 
Discharge,  monthly:  130,  p  128. 
a  ago  heights,  99,  pp  9»-97;  130,  pp  124-125. 
Rating  table:  130,  p  25 

Discharge  measurements  ofTeUowsUme  River  at  GUndive,  Mont.,  in  1905. 


Date. 


Ilydrographer. 


March  28 .. 
April  25... 
May  9  . . . . 

June  4 1 do 

July  1 1 do 

July  26 1 do 

August  22 1 do 

September  15 . .  j do 

OctoberlS ' do 


1j.  R.  Stockman. 

J.  H.  Sloan 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

hdg?t. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

705 

2,038 

2.19 

0.73 

736 

2,413 

2.31 

1.10 

742 

3,099 

2.60 

2.18 

772 

6,285 

5.26 

6.34 

1,010 

7,973 

6.68 

8.09 

.  763 

4,697 

3.64 

4.53 

746 

3,270 

2.69 

2.42 

740 

2,368 

2.29 

1.30 

746 

2,382 

2.13 

1.11 

1 

Dis- 
cliarge. 


Sec.'ft. 
4,471 

5.565 
7,746 
33,090 
52.450 
17,100 
8,788 
5,433 
6,079 


1.. 

2.. 

3.. 

■I-. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12., 
13.. 
14. 
15.. 
16. 
17.. 
18.. 
19. 
20- 
21. 
22. 
23. 
24. 
25.. 
26.. 
27., 
28.. 
29.. 
30.. 
31.. 


Dav. 
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Daily  gage  heigfU,  infeety  of  Y eliowsUme  River  at  Glendive^  Mont. ^  for  1905. 

Jan.      Feb.  I  Mar. 


4.4 

2.75 

4.4 

2.85 

4.5 

2.85 

4.5 

2.85 

4.6 

2.85 

4.6 

2.85 

4.5 

2.85 

4.5 

2.85 

4.6 

2.85 

4.6 

2.85 

4.1 

2.85 

3.6 

2.85 

3.3 

2.95 

3.1 

3.25 

3.0 

3.85 

2.85 

3.5 

2.75 

3.3 

2.75 

3.0 

2.75 

2.9 

2.75 

2.9 

2.75 

2.9 

2.75 

3.3 

2.75 

3.4 

2.75 

3.4 

2.75 

4.1 

2.75 

4.5 

2.75 

6.9 

2.75 

6.1 

2.75 

2.75 

2.75 

the  top  of  tbe  ice. 


lar. 

Apr. 
0.7 

MAy. 

June. 

July. 

Aug. 
4.8 

Sept. 

Oct. 
2.1 

Nov. 

Dec. 

6.1 

1.1 

4.6 

8.3 

1.8 

1.4 

2.0 

6.1 

.6 

1.4 

6.7 

7.9 

5.4 

1.8 

2.2 

1.4 

1.6 

6.3 

.6 

1.4 

5.8 

8.1 

4.6 

1.8 

1.8 

1.2 

1.3 

6.4 

.6 

1.1 

6.3 

8.3 

4.4 

1.9 

1.4 

1.2 

1.4 

7.5 

.5 

1.2 

7.0 

7.7 

4.3 

1.9 

2.3 

1.2 

1.4 

6.7 

.5 

1.3 

8.2 

7.2 

3.9 

1.8 

1.8 

1.2 

1.5 

6.3 

.5 

1.9 

9.2 

7.1 

3.7 

1.8 

1.6 

1.2 

1.7 

5,9 

.5 

2.4 

9.4 

6.7 

3.5 

1.8 

1.4 

1.3 

3.2 

5.3 

.5 

2.4 

8.3 

6.6 

3.3 

1.8 

1.3 

1.3 

3.8 

5.2 

.4 

2.2 

8.8 

6.4 

3.1 

1.7 

1.2 

1.3 

4.0 

5.0 

.4 

2.2 

9.3 

6.2 

3.1 

1.7 

1.2 

1.2 

4.0 

5.0 

.4 

2.4 

9.3 

6.0 

d.O 

1.6 

1.15 

1.2 

3.8 

4.9 

.4 

2.8 

8.8 

6.9 

3.0 

1.5 

1.15 

1.2 

3.6 

4.8 

.9 

2.9 

8.1 

6.9 

3.0 

1.4 

1.2 

1.2 

3.4 

4.5 

.9 

2.6 

8.2 

5.9 

3.0 

1.3 

1.2 

1.2 

3.0 

4.1 

.8 

2.3 

8.6 

5.8 

3.0 

1.3 

1.2 

1.2 

2.9 

3.7 

.8 

2.2 

8.5 

5.7 

3.0 

1.2 

1.3 

1.1 

2.9 

3.6 

.8 

2.0 

8.2 

6.0 

2.9 

1.3 

1.3 

1.1 

2.8 

1.5 

.9 

1.8 

7.8 

5.4 

2.8 

1.2 

1.4 

1.1 

2.7 

1.1 

.9 

1.8 

7.8 

5.2 

2.7 

1.1 

1.4 

1.1 

2.7 

1.1 

.9 

1.9 

7.8 

5.0 

2.7 

1.0 

A* 

1.1 

2.7 

1.0 

.9 

3.3 

7.0 

4.9 

2.7 

1.0 

1.4 

1.1 

2.7 

1.0 

.9 

3.3 

7.0 

4.4 

2.5 

1.0 

1.4 

1.1 

2.6 

1.0 

.8 

3.3 

6.0 

4.3 

2.3 

1.0 

1.4 

1.1 

2.5 

.9 

1.1 

3.6 

7.8 

4.3 

2.1 

.9 

1.4 

1.1 

2.4 

.9 

1.1 

4.1 

8.0 

4.5 

2.0 

.9 

1.4 

1.1 

2.1 

.8 

.9 

4.5 

7.7 

4.4 

1.9 

.8 

1.4 

1.2 

2.0 

.7 

.8 

4.4 

7.7 

5.2 

1  9 

.8 

1.4 

1.3 

1.9 

.7 

.9 

4.2 

7.0 

6.2 

1.8 

.7 

1.4 

3.2 

1.5 

.7 

1.0 

4.3 

8.1 

5.4 

1.8 

1.4 

2.5 

1.5 

.7 

4.3 

4.7 

1.8 



cember 

1.5 

1.5 

r  iu 

»Marct] 

19;  alfl 

10  Nove 

imber2 

»  toDe 

31,    K 

aadlnga 

are  to 
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Station  raJtmg  table  for  Yellowslone  River  at  Olendivef  Mont.,  from,  January  1  to  December  SI, 

1905. 


Gage 
height. 

1 
Discharge. 

Sec.  ft.     1 

Gage 
height. 

Feet. 

Discharge. 
Sec.  ft. 

Gage 
height. 

Feet. 

Discharge, 

heigSt. 

DischaiKe. 
Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

.40 

3,750    1 

2.00 

7,300 

!       3.60 

12,900 

6.40 

32,000 

.50 

3,930    1 

2.10 

7,580 

1       3.70 

13,350 

6.60 

34,000 

.60 

4,120    1 

2.20 

7,860 

,       3.80 

13,800 

6.80 

36,000 

.70 

4,310 

2.30 

8,160 

'        3.90 

14,300 

7.00 

38,000 

.80 

4,500 

2.40 

8,460 

1        4.00 

14.800 

7.20 

40,200 

.90 

4,700 

2.50 

8,780 

4.20 

15,800 

7.40 

42,400 

1.00 

4,900    ' 

2.60 

9,100 

1        4.40 

16,900 

7.60 

44,700 

I.IO 

5,100    1 

2.70 

9,450 

1        4.60 

18,000 

7.80 

47,100 

1.20 

5,300 

2.80 

9,800 

4.80 

19,200 

8.00 

49,500 

1.30 

5,530 

2.90 

10,150 

]        5.00 

20,400 

8.20 

52,000 

1.40 

5,760    1 

3.00 

10,500 

1        5.20 

21,750 

8.40 

54,600 

1.50 

5,990 

3.10 

10,850 

1        5.40 

23,200 

8.60 

57.200 

1.60 

6,240    1 

3.20 

11,250 

1        5.60 

24,750 

8.80 

69,800 

1.70 

6,490    1 

3.30 

11,650 

5.80 

26,400 

9.00 

62,400 

1.80 

6,740    1 

7,020  : 

3.40 

12,050 

6.00 

28,200 

1.90 

3.50 

12,450 

6.20 

1 

30,050 

The  above  table  is  applicable  only  for  open-channel  conditions, 
ments  made  during  1904-5,  and  is  fairly  well  defined  throughout. 


It  is  based  on  discbarge  measure- 


Eatimaied  monthly  discharge  of  Yellowstone  River  at  Glendive,  Mont.,  for  1905. 
[Drainage  area,  66,090  square  miles.] 


Month. 


March  20-31  . . . . 

April 

May 

June 

July 

August 

September  1-29. 

October 

November  1-28. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


5.100 

5.100 

17,450 

67,800 

53,300 

23,200 

7,020 

8,160 

5,760 


4,310 
3.750 
5,100 
18,000 
16.350 
6,740 
4,310 
5,200 
5,100 


4,670 
4,374 
9,663 
47,970 
29,240 
11,110 
5,751 
5,917 
5.294 


Total  in 
acre-feet. 


111,200 
260,300 
594,200 
2,854,000 
1.798,000 
683,100 
330.800 
363.800 
294.000 


-I- 


7,280,000 


Run-off. 


Second-feet 

per  square 

mile. 


0.071 
.066 
.146 
.726 
.442 
.168 
.087 
.000 
.080 


Depth  io 
inches. 


0.032 
.074 
.168 
.KIO 
.510 
.194 
.OM 
.104 
.0R3 


I 


Note.— No  estimate  for  ice  period. 

CLARK  FORK  AT  FROM  BERG,  MONT. 

Clark  Fork  enters  Yellowstone  River  from  the  south,  about  15  miles  southwest  of  Bill- 
ings, Mont. 

The  gaging  station  was  established  June  3,  1905.  It  is  located  on  the  highway  bridge 
one-half  mile  east  of  the  Northern  Pacific  Railway  station  at  Fromberg,  Mont.  One  small 
stream,  Rock  Creek,  flows  into  the  river  between  the  gaging  station  and  its  mouth. 

The  channel  is  slightly  curved  for  100  yards  above  and  300  yards  below  the  station.  The 
right  bank  is  high,  is  covered  with  brush  and  willows,  and  does  not  overflow.  The  left  bank 
is  low,  is  sparsely  wooded,  and  overflows  during  extremely  high  water.    The  bed  of  the 
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Stream  is  compoeed  of  rock  and  gravel  and  is  free  from  vegetation  and  permanent.  There 
is  but  one  channel  and  the  water  flows  uniformly  with  a  good  velocity. 

Diachaige  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  directly  over  the  center  of  the  pier  on 
the  right  bank. 

The  gage,  which  is  read  twice  daily  by  Mrs.  J.  S.  Tuggle,  was  first  a  temporary  rod  spiked 
to  the  upstream  side  of  the  central  pier  of  the  bridge.  This  was  replaced  July  25, 1905,  by 
a  standard  chain  gage  fastened  to  the  upstream  side  of  the  bridge  not  far  from  the  center  of 
the  stream.  The  length  of  the  chain  is' 15.24  feet.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  The  top  of  the  west  end  of  the  cap  on  the  piling  on  the  west  bent  of  the  bridge, 
upstream  side;  elevation,  13.36  feet  above  gage  zero.  (2)  The  top  of  a  10-penny  nail 
driven  into  the  base  of  a  lai^  cottonwood  tree  120  feet  southwest  of  the  west  end  of  the 
bridge;  elevation,  13.06  feet  above  the  zero  of  the  gage. 

Discharge  TMOsiwemenU  of  Clark  Fork  at  Frombergt  MorU.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of  i    Mean 
section.  1  velocity. 

Qase 
height. 

Dis^ 
charge. 

June  3 

J.  H.  Sloan  . .    . 

Feet. 
209 
210 
185 

Sq.ft. 
845 
970 
518 
370 
309 
280 

Ft.  per 
tec. 

4.87 

i 

Feet.     '  8ee.-ft. 

fi.42               4.11H 

JuDe27 

do 

5.01  :          7.25  1          5.730 

Jnly25. 

August  19 

do 

3.00  1          4.06 

1,657 

do 

135 
122 
122 

1.08 
1.34 
1.30 

3.08 
3.53 
3.47 

734 

September  16.. . 

...do.  . 

416 

Octoberl? 

do 

372 
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Daily  gage  height,  in  feet,  of  Clark  Fork  at  Fromherg,  Mont.,  for  1905. 


Day. 

June. 

6.5 

6.85 

7.25 

6.55 

6.05 

6.25 

7.45 

7.1 

6.35 

6.5 

7.25 

7.3 

7.0 

6.55 

6.3 

6.15 

5.55 

5.4 

5.7 

6.4 

6.4 

6.4 

6.4 

6.58 

7.0 

7.25 

6.9 

6.7 

July. 

6.6 

6.55 

6.28 

6.2 

6.15 

5.9 

5.85 

6.0 

6.0 

6.0 

6.02 

5.9 

5.9 

5.82 

5.8 

5.75 

5.55 

5.2 

5.2 

5.0 

5.0 

4.9 

5.05 

5.0 

5.0 

4.88 

5.0 

4.85 

4.78 

4.78 

4.72 

Aug. 

4.72 

4.68 

4.85 

5.1 

4.8 

4.6 

4.5 

4.5 

4.38 

4.28 

4.35 

4.3 

4.3 

4.22 

4.18 

4.12 

4.08 

4.0 

3.9 

3.85 

3.8 

3.8 

3.8 

3.75 

3.75 

3.7 

3.85 

3.85 

3.9 

3.88 

3.85 

Sept. 

Oct. 

Nov. 

D«. 

3 

4   ... 

3.82 

3.75 

3.72 

3.68 

3.65 

3.6 

3.6 

3.55 

3.55 

3.65 

3.55 

3.55 

3.55 

3.55 

3.5 

3.5 

3.5 

3.47 

3.45 

3.45 

3.45 

3.4 

3.4 

3.37 

3.35 

3.35 

3.35 

3.35 

3.45 

3.75 

3.5 

3.5 

3.5 

3.45 

3.45 

3.4 

3.4 

3.4 

3.4 

3.4 

3.35 

3.35 

3.45 

3.6 

3.5 

3.45 

3.45 

3.42 

3.4 

3.42 

3.48 

3.5 

3.53 

3.55 

3.55 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.58 

3.6 

3.55 

3.55 

3.55 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.8 

3.8 

3.8 

3.8 



3.5 
3.5 
3.5 
3'> 

5 

3.5 

6 

3.5 

7 

3.5 

8 

3.5 

9 

3.5 

10 

3.5 

11 

3.5 

12 

3.5 

13 

3.5 

14 

3.5 

15 ^ 

3.45 

16 

3.45 

17 

3.45 

18 

3. 45 

19 

^.45 

20 

3.45 

31 

3.45 

22 

3.45 

23 

3.42 

24 

3-4 

25 

3.4 

26 

3.4 

27 

3.4 

28 

3.4 

29 

3.4 

30 

3.4 

31 

3.4 

Note.— November  27-30,  rise  caused  by  ice. 
to  the  water  surface  in  a  hole  in  the  ice. 


River  frozen  November  27  to  December  31;  readings  are 


Station  rating  taUe  for  Clark  Fork  at  Fromberg,  Mont.,  from  June  S  to  December  SI,  1905, 


Gage 
height. 

Feet. 

Discharge.  1 

1 

Gage 
height. 

Discharge. 
Sec.-ft. 

,     Gage 
1   height. 

Discharge. 

Gage 
height. 

Dischaige. 

1 
Sec.-ft.     j 

Feet. 

i     Feet. 

Sec.-ft. 

Feet 

Sec.-ft. 

3.40 

346    1 

4.30 

999 

1        5.20 

1,973 

6.20 

3,475 

3.50 

400    , 

4.40 

1,094 

1        5.30 

2,102 

6.40 

3,850 

3.60 

458    ' 

4.50 

1,192 

5.40 

2,236 

6.60 

4,260 

3.70 

520    1 

4.60 

1,293 

'        5.50 

2,375 

6.80 

4,690 

3.80 

587    1 
660    ' 

4.70 

1,397 

5.60 

2,519 

7.00 

5,140 

3.90 

4.80 

1,504 

5.70 

2,667 

7.20 

5,600 

4.00 

738    1 

4.90 

1,615 

1        5.80 

2,819 

7.40 

6,060 

4.10 

821  ; 

908    1 

5.00 

1,730 

5.90 

2,976 

4.20 

5.10 

1,849 

6.00 

3,135 

The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  diacharae 
urements  made  during  1905  and  is  well  defined  between  gage  heights  3.6  feet  and  7.2  feet. 
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Ettimaied  monthly  discharge  of  Clark  Fork  at  Fromberg,  Moni.,for  1906. 


Month. 


June  3-30 

July 

August 

September 

October 

November  1-28 . 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

Mean. 

6,200 

2,236 

4,294 

4,260 

1,418 

2,511 

1,849 

520 

924 

60Z 

321 

421 

458 

321 

381 

458 

400 

407 

The  period. 


Total  in 
acre-feet. 


238,500 
154,400 
56,820 
25,050 
23,430 
20.090 


519,200 


Nor.— No  estimate  for  ice  period. 

PRTOR  CREEK  AT  HUNTLEY,  MONT. 

Prjor  Creek  riaes  in  the  Pryor  Mountains,  in  southeastern  Carbon  County,  Mont.,  flows 
northeastward,  and  enters  Yellowstone  River  from  the  south  about  15  miles  northeast  of 
Billings. 

The  station  was  established  August  6, 1904.  It  is  located  at  Huntley,  the  junction  of  the 
Northern  Pacific  and  Burlington  railroads,  13  miles  from  Billings,  Mont. 

No  regular  station  for  discharge  measurements  has  yet  been  established;  but  low-water 
measurements  have  been  made  by  wading  above  the  gage  and  high-water  measurements 
have  been  made  from  the  Northern  Pacific  Railway  bridge,  1^  miles  below. 

The  gage,  which  is  read  twice  each  day  by  J.  W.  Day,  consists  of  a  rod  placed  vertically 
at  the  right  bank  about  200  feet  south  of  the  Northern  Pacific  Railway  station.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  The  top  of  the  rail  of  the  Northern  Pacific  Railway 
track  in  front  of  the  operator's  window;  elevation,  14.52  feet.  (2)  A  nail  in  a  pile  at  the 
foot  of  a  large  tree  on  the  east  side  of  the  creek,  opposite  the  station  agent's  house  and  the 
post^ffice;  elevation,  11.46  feet.  (3)  A  spike  driven  in  a  large  tree  100  feet  southwest  of  the 
water-tank,  150  feet  north  of  the  section  house,  and  40  feet  east  of  the  track;  elevation, 
12.79  feet.  Elevations  are  above  the  zero  of  the  gage,  which  is  3,014.48  feet  above  sea 
level. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  126-127. 

Discharge  meaguremenis  cf  Pryor  Creek  at  EurUUyf  Mont.,  in  1906. 


Date. 


Aprill7 

May  12 

Junes 

June  28 

July2 

Auffust  15 

September  14 . 


Hydrographer. 


.  H.  Sloan . 

...do 

...do 

...do 

...do 

...do 

...do 


Width. 


Feet. 
12 
16 
40 
17 
34 
18 


Area  of 
sectloD. 


Sq.ft. 
20 
25 
271 
26 
148 
16 
10 


Mean 
velocity. 

Ft.  per 
aec. 

1.25 
2.35 
7.31 
2.66 
6.34 
1.21 
1.19 


Gage  Dls- 

heignt.  |  charge. 


Feet. 
1.45 
1.96 

14.93 
2.20 

10.52 
1.20 
1.18 


Sec.'ft. 
26 
59 
1,962 
68 
936 
13 
12 
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DaUy  ffoge  height  y  in  feet,  ofPryor  Creek  at  HunHey,  Mcnt.jfor  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1    ... 

1.6 

1.65 

1.55 

1.7 

1.75 

1.65 

1.8 

1.95 

2.1 

2.15 

2.0 

2.15 

2.25 

2.2 

2.35 

2.3 

2.4 

2.2 

2.15 

2.25 

2.25 

2.3 

2.4 

2.4 

2.5 

2.5 

2.6 

2.5 

2.65 

2.85 

2.9 

3.05 

3.25 

3.3 

3.4 

3.4 

3.4 

3.45 

3.55 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.7 

3.8 

3.95 

4.15 

4.2 

4.4 

4.5 

4.6 

4.75 

5.1 

5.2 

5.3 

5.15 

4.8 

4.4 

3.95 

3.75 

3.55 

3.3 

3.05 

2.65 

2.2 

2.0 

1.9 

1.8 

1.95 

1.85 

1.7 

1.85 

2.0 

1.9 

1.8 

1.65 

1.6 

1.7 

1.75 

1.6 

1.6 

1.7 

1.6 

1.6 

1.65 

1.7 

1.65 

1.7 

1.7 

1.8 

1.65 

1.55 

1.66 

1.7 

1.6 

1.75 

1.86 

2.0 

2.06 

2.2 

2.1 

2.05 

2.06 

1.9 

1.85 

1.8 

1.55 

1.45 

1.4 

1.4 

1.5 

1.45 

1.4 

1.5 

1.45 

1.4 

1.5 

1.55 

1.75 

1.8 

2.15 

3.45 

2.1 

1.65 

1.55 

2.25 

4.8 

3.6 

1.96 

1.8 

1.75 

1.75 

1.7 

1.65 

1.86 

2.05 

2.3 

2.0 

1.9 

2.4 

4.05 

2.9 

2.45 

2.4 

2.3 

2.4 

2.45 

2.65 

2.3 
2.45 
2.4 
2.3 
12.7 
6.25 
3.25 
6.3 
8.55 
8.1 
3.8 
3.5 
3.6 
3.55 
3.46 
3.5 
3.65 
3.8 
3.65 
3.25 
3.05 
2.8 
2.75 
3.05 
3.2 
3.05 
3.2 
3.3 
3.3 
3.3 

7.95 

8.1 

5.4 

3.4 

2.7 

1.85 

1.75 

1.7 

1.7 

1.6 

1.6 

1.6 

1.66 

1.7 

1.66 

1.55 

1.5 

1.4 

1.4 

1.3 

1.3 

1.3 

1.35 

1.35 

1.25 

1.3 

1.25 

1.2 

1.35 

1.3 

1.3 

1.3 

1.7 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.28 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.2 

1.08 

1.15 

1.2 

1.2 

1.2 

1.2 

1.25 

1.2 

1.3 

1.25 

1.2 

1.2 

1.2 

1.3 

1.25 

1.25 

1.3 

1.25 

1.2 

1.2 

1.2 

1.3 

1.3 

1.25 

1.2 

1.2 

1.3 

1.3 

1.25 

1.2 

1.25 

1.3 

2.0 

2.35 

1.8 

1.65 

1.6 

1.65 

1.56 

1.5 

1.45 

1.4 

1.66 

1.7 

1.6 

1.65 

1.85 

2.1 

1.8 

1.65 

1.6 

1.6 

1.6 

1.6 

1.95 

1.8 

1.75 

1.95 

2.1 

2.15 

2.3 

2.4 

1.8 

1.8 

1.75 

1.75 

1.8 

1.9 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.7 

1.7 

1.6 

1.6 

1.65 

1.65 

1.7 

1.65 

1.6 

1.6 

1.7 

1.6 

1,7 

1.7 

1.7 

1.9 

2.05 

2.1 

2.2 

2.3 

2 

2.3 

3 

2-3 

4 

1   2.3 

5 

.3 

6 

2.3 

7 

2.3 

8 

2.3 

9       .-  . 

2.3 

10 

11 

12 

2.3 
2.3 
2.3 

13  

2.3 

14 

2.3 

15 

2.3 

16 

2.3 

17 

2.35 

18 

2.4 

19 

2.4 

20 

.  2.4 

21 

2.4 

22 

2.4 

23 

2.4 

24 

2.4 

25 

2.4 

26 

2.4 

27 

2.4 

28 

2.4 

29 

2.4 

30 

2.4 

31 

2.5 

Note.— River  frozen  and  readings  to  the  top  of  the  ice  from  January  8  to  February  14  inclusive  and 
from  Noveraber  28  to  December  31  inclusive;  water  flowing  over  the  top  of  the  ice  February  15  to  March 
8  indUBive. 
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Station  raiing  tabLe  for  Pryor  Creek  at  HurUley,  Mvnt^.fnm  August  7,  7.904,  to  December  31, 

1905. 


heSEl. 

Discharge. 

heigSl. 

Discharge. 

Gage 
height. 

Discharge. 
8ec.-ft. 

Gage 
;  height. 

Feet. 

Dlachaige. 
Sec-ft. 

Feet. 

Sec.ft.     1 

Feet. 

Sec'fL 

Feet. 

I.OO 

6    ' 

2.60 

96 

4.10 

208 

6.20 

388 

1.10 

9 

2.70 

102 

4.20 

211 

6.40 

406 

1.20 

13 

2.80 

100 

4.30 

219 

6.60 

428 

1.30 

18 

2.90 

115 

4.40 

227 

1        6.80 

448 

1.40 

23 

3.00 

122 

4.50 

235 

'        7.00 

470 

1.60 

28 

3.10 

128 

4.60 

243 

7.20 

402 

1.60 

33 

3.20 

136 

4.70 

2S1 

7.40 

514 

1.70 

30 

3.30 

142 

4.80 

259 

7.60 

536 

1.80 

45 

3.40 

149 

4  90 

268 

7.80 

558 

1.90 

51 

3.50 

156 

5.00 

277 

8.00 

582 

2.00 

67 

3.60 

163 

5,20 

295 

8.20 

606 

2.10 

«3 

3.70 

171 

5.40 

313 

8.40 

631 

2.20 

70 

3.80 

179 

5.60 

331 

8.60 

657 

2.30 

76 

3.90 

187 

5.80 

349 

8.80 

683 

2.40 

83 

4.00 

196 

6.00 

368 

9.00 

710 

2.50 

80    , 

1 

The  above  table  is  applicable  only  for  open-channel  cooditlona.  1 1  is  based  on  nine  discharge  measim- 
ments  made  during  1904-5  and  is  well  aefined  between  gage  heights  1  foot  and  2  feet.  The  table  has 
been  extended  beyond  these  limits,  being  based  on  two  flood  measurements,  one  at  10.52  feet  and  one  at 
14.98  feet. 


Estimated  monthly  discharge  of  Pryor  Creek  at  HunUey,  Mont.,  for  190^-6. 
(Drainage  area,  800  square  miles.] 


Month. 


Discharge  in  second-feet. 


■Maximum.   Minimum.      Mean, 


1904. 


August  7-31 . 
September. . 

October 

November... 
December . . . 


Tlie  period. 


1906. 


January  1-7 

March  9-31 

April 

May 

June 

Joiy 

August 

September 

October 

November  1-27. 


The  period . 


45 
70 
70 

259 
1,370 

594 
30 
67 
83 
51 


30 


8.9 
16.1 
24.7 
30.8 
34.1 


Total  in 
acre-feet. 


441 

958 

1,519 

1,833 

2,097 


37.3 
43.8 
39.4 
77.8 
222 
78.2 
15.2 
16.6 
44.4 
39.0 


6,848 


516 
1,975 
2,344 
4,784 
13,210 
4,806 


2,730 
2,089 


34,380 


Run-off. 


Second-feet 
peraauare 


0.011 
.020 
.031 
.038 
.043 


.047 
.054 
.049 
.097 
.278 
.098 
.019 
.021 
.066 
.049 


Depth  in 
Inches. 


0.010 
.022 
.096 
.042 
.050 


.012 
.046 
.055 
.112 
.310 
.113 
.022 
.023 
.065 
.049 


Note.— No  estimate  for  ice  jierlod. 
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BIGHORN  RIVER*  AT  THERMOPOLIS,  WYO. 

This  station  was  established  May  28,  1900.  It  was  at  first  located  near  the  hot  springs 
on  the  ''Mile  Square,  State  Reservation/'  about  half  a  mile  northeast  of  Thermopolis,  in  T. 
43  N.,  Rs.  94  and  95  W.;  but  in  1901  it  was  transferred  to  the  new  iron  bridge  400  or  500 
feet  upstream  from  the  former  location. 

The  channel  is  straight  for  some  distance  above  and  below  the  station.  The  banks  are 
high  and  do  not  overflow.  Tlie  bed  of  the  stream  is  composed  of  rock  and  gravel  and  is 
fairly  permanent.  At  ordinary  stages  all  of  the  water  flows  beneath  the  bridge  proper^ 
but  at  flood  stages  it  rises  under  the  approaches  at  each  side.  There  are  no  obstructions  in 
the  channel  above  the  station. 

Dischai^e  measurements  are  made  from  the  bridge,  which  is  a  two-span  truss  structure, 
each  span  125  feet  long,  with  approaches  on  each  side  15  feet  long.  Sounding  points  are 
marked  at  10-foot  intervals  by  brass-headed  nails  driven  into  the  railing  on  the  down- 
stream side,  beginning  at  the  center  pier,  which  is  the  initial  point,  and  running  toward 
either  bank. 

The  gage  is  observed  by  William  M.  Neece,  superintendent  of  the  State  reserve,  who  lives 
within  100  yards  of  the  station.  The  gage  used  in  1900  was  a  horizontal  rod  extending  out 
over  the  water  and  fastened  to  posts  firmly  set  in  the  ground,  with  the  usual  wire  and  weight 
attachment.  In  1901  a  new  gage,  with  relative  heights  the  same  as  those  in  use  in  1900, 
was  painted  on  the  lower  center  pier  of  the  recently  constructed  iron  bridge,  400  or  oOO  feet 
above  the  old  gage.  In  March,  1903,  another  gage,  serving  as  a  bench  mark  and  for  the 
observer's  use  at  times  of  high  water,  was  painted  on  the  lower  pier  of  the  bridge  on  the 
right  bank  of  the  river.  This  gage,  which  is  not  reached  by  the  water  until  it  stands  3  feet 
above  datum,  enables  the  observer  to  read  heights  of  high  water  mor^  accurately  than  they 
can  be  read  on  the  regular  gage,  which  is  iu  the  center  of  the  stream  and  exposed  t-o  the 
force  of  the  current,  causing  a  rise  and  fall  of  several  inches  on  the  gage.  In  March,  1904, 
the  regular  gage  was  replaced  by  a  new  one,  consisting  o^  a  vertical  staff  firmly  fastened  by 
iron  bands  to  the  pier  on  which  the  former  gage  was  painted. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Sur\'ey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Paper); 

Description:  WS  37,  p  211;  49,  p  269;  66,  p  23;  84,  pp  23-24;  99,  p  89;  130,  pp  127-128. 

Discharge:  WS  37,  p  211;  49,  p  269;  81,  p  24;  99,  p  90;  130.  p  128. 

Discharge,  monthly:  Ann  22,  iv,  p  291;  WS  75,  p  123;  99,  p  91;  130,  p  13a 

Qage  heights:  WS  49,  p  269;  66,  p  23;  84,  p  24;  99,  p  90;  130,  p  129. 

Hydrograph:  Ann  22,  iv,  p  291. 

Rating  tables:  WS  52,  p  516;  66,  p  170;  99,  p  91;  130,  p  130. 

Discharge  measurements  of  Bighorn  River  at  Th^rmopolis,  Wyo.j  in  1905. 


Date. 


Hydrographer. 


March  9 A.J.  Parshall . 

July  10 do 

July  11 ; do 

July  12 do 

July  18 CD.  Farmer.. 

July  23 do 

August  1 do 

August  4 do 

August  18 , do 

September  9 . . . ' do 

Septem  ber  20 . .  ■ do 

October  12 ' do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

177 

326 

1.67 

252 

910 

5.02 

252 

938 

5.15 

252 

960 

5.25 

252 

862 

4.72 

244 

787 

4.54 

244 

687 

4.12 

220 

585 

3.83 

220 

510 

3.30 

198 

476 

3.a5 

170 

401 

2.27 

166 

339 

2.25 

Gage 
height. 


Feet. 
0.85 
3.45 
3.60 
3.70 
3.30 
3.00 
2.60 
2,30 
1.90 
1.50 
1.20 
1.00 


Dis- 
charge. 


Sec.-ft. 

54.S 

4,567 

4,R27 

5,0*3 

4,065 

3,572 

2,83n 

2,240 

1,683 

1,4.>I 

910 

761 


tt  A  descripUou  oi  iius  river  is  included  in  the  general  description  of  the  Yellowstone  River  basin,  p.  01. 
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Daily  gage  height,  in  feet,  of  Bighorn  River  at  Thermapolis,  Wgo.,for  1906. 


Day. 


1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15- 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
•23. 
24. 
25. 
26. 
27. 
28. 
29. 
3D. 
31. 


Apr.  I   May. 


0.3 
.3 
.5 
.3 
.3 
.3 
.2 
.3 
A 
.55 
.75 
.8 
.65 
.6 
.8 
.85 
.7 
.7 
.8 
.8 
.8 
.9 
.95 
.8 
.85 

1.0 

1.1 

1.0 

1.0 

1.06 


June.  I   July.     Aug. 


3.9 

4.65 

4.35 

4.6 

6.75 

6.2 

6.1 

6.15 

4.5 

5.5 

4.8 

3.85 

4.15 

4.45 

4.8 

4.55 

4.3 

4.45 

4.6 

4.5 

4.6 

4.45 

4.25 

3.95 

3.9 

4.3 

4.65 

5.05 

5.0 

5.06 


4.85 

4c75 

4.55 

4.65 

4.55 

4.36 

4.05 

175 

3.6 

3.55 

3.4 

3.35 

3.5 

3.65 

3.6 

3.52 

3.7 

3.6 

3.25 

2.95 

2.95 

3.15 

3.05 

2.9 

2.85 

2.8 

2.8 

2.85 

2.85 

2.8 

3.15 


2.65 

2.55 

2.5 

2.35 

2.2 

2.45 

2.45 

2.4 

2.25 

2.2 

2.75 

2.3 

2.3 

2.25 

2.1 

2.0 

2.0 

1.05 

1.9 

1.8 

1.8 

1.7 

1.7 

1.7 

1.8 

1.8 

1.8 

1.9 

1.8 

1.7 

1.65 


Sept. 

1.6 
1.55 
2.0 
1.95 
1.8 
1.9 
1.85 
1.75 
1.55 
1.5 
1.4 
1.4 
1.45 
1.3 
1.3 
1.25 
1.2 
1.25 
1.2 
1.15 
1.2 
1.15 
1.1 
1.1 
1.0 
.95 
1.0 
1.0 
1.05 
1.25 


Oct.       Nov.      Dec. 


1.35 

1.5 

1.4 

1.3 

1.25 

1.35 

1.25 

1.2 

1.1 

1.1 

1.0 

1.0 

1.1 

1.1 

1.2 

1.15 

1.3 

1.2 

1.1 

1.0 

0.95 

0.9 

a9 

0.9 

0.85 

0.9 

0.9 

0.8 

0.85 

0.9 

0.8 


0.8 
0.8 
0.8 
0.7 
0.9 

a8 

a95 

0.85 

0.85 

0.9 

0.95 

a9 

0.8 

a8 

0.7 
0.7 
0.75 
0.75 
0.9 
0.8 
0.85 
0.9 
0.85 
0.8 
0.7 
0.7 
0.7 
0.65 
>a55 
0.46 


&a3 

0.3 
0.3 
0.2 
0.25 
0.4 
0.35 
0.3 

a2 

0.4 

0.4 

0.4 

0.5 

0.45 

0.4 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.3 

0.25 

0.2 

0.2 

0.2 

0.2 

0.3 

0.3 

0.4 

0.3 


a  River  frosen  over. 


t>  River  full  of  Ice. 


Station  rating  table  for  Bighorn  River  at  Thermopolia,  Wyo.,  from  April  1  to  October  IJ^y  1906, 


he^ 

Dischaige. 

Gage 
height. 

Feet, 

Sec.-ft. 

Feet. 

.20 

150 

1.50 

.30 

205 

1.60 

.40 

265 

1.70 

.50 

330 

1.80 

.60 

400 

1.90 

.70 

475 

2.00 

.80 

555 

2.10 

.90 

640 

2.20 

1.00 

730 

2.30 

1.10 

825 

2.40 

1.20 

925 

2.60 

1.30 

1,090 

2.60 

1.40 

1,140 

2.70 

Discharge. 


8ec.-ft. 
1,255 
1,375 
1,500 
1,630 
1,765 
1,905 
2,050 
2,200 
2,355 
2,515 
2,680 
2,850 
3,025 


Fea. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 


Discharge. 


Gage 
height. 


Sec.-ft. 
3,205 
3,300 
3,580 
3,770 
3,965 
4,165 
4,365 
4,570 
4,775 
4,965 
5,195 
5,405 


Discharge. 


Feet 

Sec.-ft. 

4.00 

5,615 

4.20 

6,045 

4.40 

6,475 

4.60 

6,905 

4.80 

7,340 

5.00 

7,780 

5.20 

8,220 

5.40 

8,660 

5.60 

9,100 

5.80 

9,550 

6.00 

10,000 

6.20 

10,450 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge  measure- 
ments  made  daring  1905  and  is  well  defined  between  gage  heights  0.8  foot  and  3.7  feet. 
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EalimaUd  morUhly  discliarge  of  Bighorn  River  at  Thermopolis,  \t^yo.,for  1905. 
[Drainage  area,  8,184  square  miles.] 


Month. 


Discharge  in  scx'ond-feet. 
Maximum.,  Minimum.      Mean. 


Run-olT. 


Total  in 


Second-feet 


—'«>».  —p  ^^r 


April I               825  150  476  .  28,320 

May I  5,938  I  778  1,594,  98,010 

June j  10,450  I  5,300  7,161  '  426,100 

July I  7,450  I  3,205  4,664  |  280,800  | 

August j  3,115  I  1,438  2,057  126,500  i 

September 1,905  |  685;  1,132  |  67,360  | 

October '  1,255  555  819  50.360 

November 085  !  298  546  32,490! 

December 330  j  150,  207  |  12,730  I 

The  period I ' ' I  1,129,000  | 

I                    I  I  I  i 


0.05S 
.195 
.875 
.570 
.251   I 
.138  ! 
.100  . 
.067  I 
.025  I 


.976 

-l.M 
.115 
.075 


BIGHORN  RIVER  AT  FORT  CUSTER,  MONT. 

This  station  was  established  June  16,  1904.  It  is  located  at  the  bridge  of  the  Burlington 
and  Missouri  River  Railroad,  about  one-half  mile  above  the  junction  of  Bighorn  and  Little 
Bighorn  rivers,  near  the  section  house  at  Fort  Custer.  The  nearest  post-office  is  1 1  milfvs 
away,  at  Crow  Agency,  Mont.     The  nearest  town  is  Billings,  60  miles  distant. 

The  channel  is  straight  for  100  hundred  yards  above  and  below  the  bridge.  The  right 
bank  is  high  and  does  not  overflow.  The  left  is  low  and  subject  to  overflow  by  exlremolv 
high  water.  The  bed  of  the  stream  is  of  gravel  and  is  free  from  vegetation.  There  is  hut 
one  channel  at  ordinary  stages,  broken  by  .the  two  piers  of  the  bridge.    The  current  is  swift, 

Dischaige  measurements  are  made  from  the  upstream  side  of  the  three^pan  bridge,  to 
which  the  gage  is  attached.  The  initial  point  for  .soundings  is  at  the  east  or  right  abutment 
of  the  bridge. 

During  1905  the  gage  has  been  read  twice  each  day  and  four  successive  observers  have  l>eon 
employed,  namely,  C.  D.  Hogue,  N.  N.  Storm,  J.  R.  Jahnson,  and  L.  P.  R(x>de.  January  1, 
1905,  the  gage  datum  was  raised  5  feet  above  the  1904  datum  and  a  standard  chain  gage 
was  fastened  near  the  middle  of  the  first  span  from  the  east  bank,  the  length  of  the  chain 
from  the  bottom  of  the  weight  to  the  marker  being  21.72  feet.  October  10,  1905,  the  gage 
was  moved  to  the  west  or  left  span  of  the  bridge  and  the  gage  datum  was  lowered  2  feet.  The 
new  chain-gage  length  is  23.83  feet.  All  gage  heights  for  1905  are  referred  to  the  datum  of 
January  1,  1905.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  On  the  top  of  the 
east  concrete  abutments  at  the  south  end  on  mark  XXXIII;  elevation,  16.90  feet  above  the 
datum  of  October  10,  1905.  (2)  On  the  top  of  the  first  concrete  pier  west  of  the  east  abut- 
ment on  the  south  end  of  the  pier  on  mark  XXXVI;  elevation,  16.85  feet  above  the  datiuu 
of  October  10, 1905.  (3)  On  the  top  of  the  south  end  of  the  west  concrete  abutment  on 
mark  XXXIV;  elevation,  16.88  feet  above  the  datum  of  October  10,  1905.  The  elevation 
of  this  datum  is  given  at  2,877.1  feet  above  sea  level. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  131-132. 
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Discharge  measurements  of  Bighorn  River  at  Fort  Custer,  Mont.,  in  1906, 


Date. 


Hydrographer. 


Mairh  23 L.  R  .Stockman  . 

April  26 1  J.  H.  Sloan 

May  11 1 do 

June  10 do 

June  26 ' do 


Width. 


Feet.   I 
418 


Area  of       Mean 
section.  I  velocity. 


Sq.ft. 
1,205 


July  19 

August  18  ... 
September  13. 
October  10 


.do. 
.do. 
.do. 
.do. 


October  31 Morse  and  Sloan . 

I 


444 

1,407 

442 

1,620 

455 

3,370 

456 

2,960 

431 

2,362 

446 

1,680 

443 

1,261 

443 

1,259 

443 

1,266 

Ft. 'per 
sec. 

1.17 
1.29 
2.11 
7.12 
5.23 
3.39 
2.23 
1.55 
1.39 
1.38 


Gage 
height. 

Dis- 
charge. 

Feet, 

See.'fi. 

0.55 

1,510 

.68 

1,823 

1.50 

3,424 

5.55 

24,000 

4.45 

15,490 

2.90 

8,012 

1.58 

3,748 

.87 

1,960 

.73 

1,747 

.74 

1,743 

Daily  gage  height,  in  feet,  of  Bighorn  River  at  Fort  Custer,  Mont.,  for  1906. 


Day. 


Jan.      Feb.  |  Mar. 


10. 
11.. 
12- 
13. 
14. 
15. 
16. 
17.. 
18. 
19. 
20. 
21- 
22. 
23- 
24. 
25. 
26. 
27. 
28. 
29. 
Si). 
31. 


0.7 

.65 

.6 

.6    I 

.6 

.6 

.55 

.55 

.5 

.5 

.5 

.5 

>5 

.5 

.5 

.5 

.55 

.5^ 

.6 

.6 

.6 

1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 


1.55 

1.55 

1.55 

1.55 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 


1.8 

1.82 

1.85 

1.8 

1.2 

1.2 

1.1 

1.1 

1.0 

1.0 
.8 
.8 
.9 
.7 
.7 
.8 
.9 

1.0 

1.0 
.9 
.9 
.8 
.7 
.6 
.52 
.5 
.45 
.4 
.4 
.4 
.4 


Apr. 

0.4 
.4 
.4 
.4 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.42 
.4 
.42 
.45 
.5 
.55 
.55 
.58 
.52 
.74 
.78 
.82 
.62 


.78 
.78 
.78 


May.    June.     July. 


0.73 
.7 
.78 
1.23 
1.58 
1.38 
1.18 
1.25 
1.25 
1.42 
1.52 
1.42 
1.15 
1.06 
1.0 
.9 
,85 
.85 
1.35 
1.75 
1.7 
1.78 
2.08 
3.06 
3.15 
2.62 
2.6 
2.6 
2.6 
3.35 
4.22 


3.9 

3.92 

4.05 

4.62 

5.0 

5.52 

5.28 

4.9 

5.2 

6.6 

5.28 

5.05 

4.78 

4.72 

4.88 

4.85 

4.82 

4.92 

5.02 

4.4 

3.95 

3.75 

4.3 

4.68 

4.42 

4.35 

4.5 

4.82 

4.9 

4.62 


4.48 

4.52 

4.22 

4.12 

3.98 

3.8 

3.68 

3.52 

3.55 

3.4 

3.38 

3.52 

3.5 

3.4 

3.48 

3.4 

3.2 

2.95 

2.85 

2.8 

2.62 

2.48 

2.42 

2.45 

2.35 

2.3 

2.25 

2.2 

2.4 

2.38 

2.35 


I 


Aug. 

2.2 

2.2 

2.05 

1.9 

1.9 

1.8 

1.75 

1.6 

1.6 

1.65 

1.62 

1.58 

1.62 

1.6 

1.65 

1.68 

1.55 

1.5 

1.45 

1.38 

1.3 

1.28 

1.18 

1.15 

1.12 

1.1 

1.1 

1.1 

1.15 

1.15 

1.15 


Sept.  I   Oct. 


1.1 

1.12 

1.1 

1.1 

1.1 

1.13 

1.1 

1.2 

1.1 

1.0 

1.0 
.9 
.93 
.87 
.85 
.85 
.8 
.8 
.75 
.7 
.7 
.65 
.63 
.6 
.55 


2.1 

1.25 

1.05 

1.0 
.9 
.88 
.78 
.7 
.78 
.98 
.92 
.9 


1.0 

1.02 

1.0 
.95 
.92 
.92 
.92 
.92 
.93 
.93 
.93 
.92 
.98 
.93 


Nov. 

0.73 
.7 
.73 
.73 
.8 
.8 
.75 
.75 
.78 
.73 
.68 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.73 
.75 
.78 
.73 
.7 


Dec. 

0.73 
.78 
.95 
1.0 
1.08 
1.12 
1.2 
1.3 
1.22 
1.2 
1.22 
1.2 
1.2 
1.2 
1.2 
1.28 
1.35 
1.38 
1.35 
1.42 
1.48 
1.45 
1.38 

1.1 

1.1 

1.1 

1.1 

1.1 

1.12 

1.12 


Note.— Readings  from  January  22  to  March  3,  inclusive,  and  from  November  28  to  December  31  were 
taken  to  the  surface  of  the  ice.  January  1-21,  inclusive,  gage  height  read  to  the  water  surface  through  a 
hole  cut  in  the  ice.  River  bed  was  dry  under  the  gage  September  26  to  October  1,  inclusive.  For  that 
reason  gage  was  moved  to  deeper  water.  Ice  thickness,  January  22, 12  inches;  February  20, 14 inches; 
February  25, 14.5  inches. 
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Station  rating  tahUfor  Bighorn  River  at  Fort  Custer ^  Mont.fjrom  June  16, 1904,  ^  December 

31, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

i  hei|?t. 

DischArgr- 

Feet. 

Sec.-fL 

Feel. 

Sec.-fL 

Feet. 

Sec-ft. 

Feet. 

Sec.-ft. 

0.40 

1,260 

1.60 

3,660 

2.80 

7,460 

<       4.00 

12,780 

.50 

1,400 

1.70 

3,92p 

2.90 

7,820 

4.20 

13,940 

.60 

1,540 

1.80 

4,200 

3.00 

8,200 

;        4.40 

15,180 

.70 

1,700 

1.90 

4,480    ; 

3.10 

8,580 

I        4.60 

16,500 

.80 

1,860 

2.00 

4,780 

3.20 

8,980 

4.80 

17,900 

.90 

2,040 

2.10 

5,080 

3.30 

9,380 

1        5.00 

19.380 

1.00 

2,240 

2.20 

5,400 

3.40 

9,800 

,        5.20 

20,940 

1.10 

2,440 

2.30 

5,720 

3.60 

10,240 

5.40 

22,660 

1.20 

2,660 

2.40 

6,060 

3.60 

10,720 

5.60 

24,460 

1.30 

2,900 

2.50 

6,400 

3.70 

11,200 

'       5.80 

26,340 

1.40 

3,140 

2.60 

6,740 

3.80 

11,720 

1 

1.50 

3,400 

2.70 

7,100 

3.90 

12,240 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  fourteen  discharge 
measurements  made  dimng  1904-5,  and  is  fairly  well  defined  between  gage  heights  0.5  foot  and  4.5  feet. 
The  table  has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  5.55  feet. 


Estimated  monthly  discharge  cf  Bighorn  River  at  Fort  Custer,  Mont.,  for  1904-5. 
[Drainage  area,  20,720  square  miles.] 


Month. 


1904. 


June  16-30. . 

July 

August 

September.. 

October 

November., 


The  period . 


1905. 


January  1-21 . . . 

March  4^1 

April 

May 

June 

July 

August 

September  1-25. 
October  2-31.... 
November  1-27. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


25,290 
17,540 
7,532 
3,920 
1,860 
1,700 


1,700 
4,200 
1,896 
14,060 
24,460 
15,960 
5,400 
2,660 
5,080 
1,860 


13,940 
8,010 
2,506 
1,700 
1,620 
1,400 


20,670 
12,260 
4,583 
2,449 
1,728 
1,558 


Total  in 
acre-feet. 


615,000 
753,800 
281,800 
145,700 
106,300 
92,710 


1,995,000 


1,485 
1,957 
1,440 
4,318 
17,420 
9,143 
3,486 
2,077 
2,202 
1,732 


61,850 
106,700 

85,690 
265,500 
1,037,000 
562,200 
214,300 
103,000 
131,000 

92,750 


2,662,000 


Run-off. 


Second-feet '  tv»«*u  «-, 


incbefi. 


0.998 
.592 
.221 
.118 
.083 
.075 


I 


.072 
.094 
.069 
.208 
.841 
.441 
.168 
.100 
.106 
.084 


0.557 
.682 
.255 
.132 
.096 
.084 


.aw 

.0* 
.077 
.240 
.93^ 
.508 
.191 
.093 
.118 
.0S4 


Note.— No  estimate  for  ice  period. 
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L1TTM5  BIGHORN  RIVER  AT  CROMT  AGENCT,  MONT. 

This  station  was  established  March  24, 1905.  It  is  located  at  the  Burlinp^ton  and  Missouri 
River  Railroad  bridge,  one-fourth  mile  south  of  Crow  Agency,  Mont. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  Both  banks  are  high 
and  un wooded.  The  bed  of  the  stream  is  covered  with  rock  and  gravel,  is  free  from  vege- 
tation, and  is  permanent.  All  of  the  water  passes  between  the  abutments  of  the  bridge  at 
all  stages.  The  velocity  of  the  current  is  moderate.  There  are  a  few  large  rocks  in  the 
nver,  and  about  1,200  feet  above  the  station,  at  the  head  of  Crow  Agency  ditch,  there  is  a 
stone  and  brush  dam. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  driven  in  the  upstream 
guard  rail  directly  over  the  inner  face  of  the  right  abutment. 

Daily  gage  readings  have  been  taken  since  the  establishment  of  the  station  by  three  suc- 
cessive observers — C.  C.  Hutton,  J.  A.  Smith,  and  Thomas  W.  McHoes.  The  standard 
chain  gage  is  attached  to  the  upstream  side  of  the  bridge,  near  the  center  of  the  river.  The 
length  of  the  chain  is  20.31  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A 
cross  on  the  west  end  of  the  south  abutment,  directly  below  the  figures  "  1903;"  elevation, 
12.87  feet.  (2)  A  bolt  head  in  the  guard  rail  on  the  upstream  side  of  the  bridge,  7  feet  south 
of  the  gsge;  elevation,  19.33  feet.  (3)  A  nail  in  the  east  end  of  the  cap  on  piles  supporting 
the  railroad  track  over  Crow  Agency  ditch;  elevation,  14.33  feet.  Elevations  are  above  the 
zero  of  the  gage. 

Discharge  measurements  ofLiMe  Bighorn  River  at  Crow  Agency f  Mont.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

ft.  per 
see. 

1.43 

1.51 

2.77 

3.85 

3.38 

1.82 

1.37 

1.06 

1.06 

1.38 

Gage 
height. 

Dis- 
charge. 

Iiarch24 

April  26 

May  11 

L.  R.  Stockman 

J.  H.Sloan 

Feet. 
114 
82 
89 
99 
92 
87 
83 
82 
83 
82 

Sq.ft. 
85 
83 
165 
326 
262 
148 
91 
68 
69 
83 

Feet. 
2.00 
2.00 
3.10 
4.S0 
4.04 
2.48 
2.05 
1.89 
1.90 
2.06 

Sec.-ft. 
122 
125 

do 

457 

June  10 

....do 

1,253 
885 

June  26 

do 

July  18 

do 

268 

August  18 

do 

124 

Sentember  13 

.  .do 

74 

October  19.  . 

.  ..do 

72 

Octobej-ao 

Morse  and  Sloan ^ 

115 

112 
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Daily  gage  height,  in  feet,  of  Little  Bighjom  River  ai  Crow  Agenof^  MoiU.yfor  1905. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
2.0 
2.1 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.1 
2.4 
2.5 
2.5 
2.5 
2.4 
2,4 
2.4 
3.1 
2.5 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.3 
2.4 
2.3 
2.5 
2.5 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
3.0 

3.3 
3.4 
3.7 
3.9 
4.4 
5.2 
5.1 
5.2 
5.7 
4.8 
4.8 
4.3 
4.4 
4.5 
4.7 
4.5 
4.3 
4.2 
4.0 
3.9 
3.7 
3.7 
3.8 
4.0 
4.1 
4.0 
3.9 
3.8 
3.7 
3.7 

3.6 
3.6 
3.7 

2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.3 
2.4 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1^ 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.1 
2,1 
2.1 
2.1 
2,1 
2.0 
2,0 
2.1 
2.1 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 

1.9 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.1 
2.1 
2.1 
2.0 
2.1 
2.2 
2.1 
2.1 
2.0 
2.0 

2,0 

2 

2-1 

3 

2.2 

4                  

2  3 

5 

2  3 

6 

2.  ,3 

7 

2.4 

8 

*»  4 

—  * 

9 

2  4 

10 

2.3 

11 

2.3 

12                       .       .. 

—  * 

13 

2  4 

14 

2  4 

15 

2.4 

16 

2.4 

17            

o  4 

18 

2  4 

19 

2.4 

20 

21 

22 

23 

24 

25 

26 

27 

28 



2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.4 
2.4 
2.3 
2-3 
2.3 
2..1 
2.3 
2.4 
2.4 

29            

o  4 

30 

24 

31 

2  3 

Note.— River  partly  frozen  during  December.    Gage  heights  are  to  the  water  surface. 

Station  rating  iakHefor  Little  Bighorn  River  at  Crow  Agency,  Mont.,  from  March  S4  to  December 

3U  19()5. 


hei^t. 

Discharge. 

1      Gage 
,   height. 

Discharge.  | 

Gage 
height. 

Discharge. 

1     Gace 
height. 

Dischaiige. 

Feet. 

Sec.-ft. 

'      Feet. 

8ec.-ft. 

Feet. 

8ec.-ft. 

Feet. 

Sec.-ft. 

1.80 

60 

1        2.70 

320 

3.60 

675 

4.50 

1.110 

1.90 

80 

2.80 
1        2.90 

355 

3.70 

720 

4.60 

1,160 

2.00 

105 

390    ' 

3.80 

765 

4.70 

1.210 

2.10 

130 

:'      3.00 

430 

3.90 

810 

4.80 

1,260 

2.20 

155 

3.10 

470    1 

4.00 

860 

4.90 

1,310 

2.30 

185 

'         3.20 

510    1 

4.10 

910 

5.00 

1,360 

2.40 

215 

1         3.30 

550 

4.20 

960 

5.20 

1,465 

2.50 

250 

11        3.40 

590 

4.30 

1,010 

5.40 

1,575 

2.60 

28.5 

1        3.50 

630 

1 

4.40 

1,060 

5.60 

1 

1,685 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  ten  discharge  measure- 
Qcnts  made  during  190&  and  is  well  defined  between  gage  heights  2  feet  and  5  feet. 
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Estimated  monthly  discharge  of  LitUe  Bighorn  River  at  Crow  Agency f  Mont.,  for  1906. 
[Drainage  area,  1,276  squaro  milra.] 


I 


Discharge  in  second-feet. 


Month. 


Maximum 


March  24-31... 

April 

May 

June 

July  1-3,19-31. 

.Vugust 

September 

tVtober 

November 

I>ecember 


The  period. 


Minimum.      Mean.    | 


105 

105 

155 

80 

470 

105 

1,740 

550 

720 

185 

155 

80 

105 

00 

130 

80 

155 

80 

105 
117 
235 
977 
289 
125 
78 
109 
124 
130 


Run-off. 


Totalln 
acre-feet. 


I 


1,666 
6,962 
14,450 
58,140 
9,161 
7,686 
4,612 
6,702 
7,379 
7,993 


Second-feet : 

per  square  , 

mile. 


0.082 
.092 
.184 
.766 
.226 
.006 
.061 
.065 
.097 
.102 


Depth  in 
inches. 


0.025 
.103 
.212 
.855 
.134 
.113 
.068 
.098 
.106 
.118 


NrjTE.— A  ^ge  height  of  2.1  feet  has  been  assumed  as  representing  the  normal  flow  during  December. 


SHOSHONE  HIVERa  NEAR  CODY,  WYO. 

This  station  was  established  April  26,  1902.  It  is  located  at  the  wagon  bridge  1  mile 
northeast  of  Cody,  Wyo.,  in  sec.  29,  T.  53  N.,  R.  101  W. 

The  channel  is  straight  both  above  and  below  the  station.  The  banks  are  high  and  not 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  rock  and  is  fairly  per- 
manent, but  occasionally  a  small  bar,  which  usually  remains  but  a  short  time,  forms  at  the 
lower  end  of  the  center  pier  of  the  bridge.  There  is  but  one  channel  at  all  stages,  inter- 
rupted by  the  center  pier  or  cribbing  of  the  bridge.  The  current  is  swift  and  the  river  bed 
slopes  to  the  left  bank.  At  low  water  the  stream  is  nearly  confined  to  a  channel  under  the 
left  span  of  the  bridge,  but  at  higher  stages  it  rises  to  the  abutment  on  the  right  bank. 

Discharge  measurements  are  made  from  the  wagon  bridge,  the  points  for  soundings  being 
indicated  by  numbers  painted  on  the  railing.  The  initial  point  is  the  face  of  the  abutment 
on  the  left  bank. 

The  gage,  which  is  read  daily  by  W.  J.  Kissick,  consists  of  a  staff  fastened  to  the  frame- 
work of  the  middle  pier  of  the  bridge,  downstream  side.  The  bench  mark  is  a  bolt  in  the 
bridge  sleeper  1.15  feet  above  the  12-foot  mark  on  the  gage;  it  is  indicated  by  a  cross.  The 
range  of  gage  heights  is  about  6  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  84,  p  21;  99,  p  83;  130,  p  132. 
Discharge:  84,  p  22;  99,  p  84;  130,  p  133. 
Discharge,  monthly:  84,  p  23;  99,  p  85;  130,  pp  1^5-136. 
(;age  heights:  84,  p  22;  99,  p  84;  130,  p  134. 
lUting  tables:  84.  p  23;  99,  p  85;  130,  p  134. 


<*  A  bri6f  descriptioji  of  Shoshone  River  is  included  in  the  general  description  of  the  Yellowstone  River 

basin. 
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Discharge  metuwremenU  of  Shoshone  River  near  Cody^  Wyo.j  in  1905. 


Date. 


Hydrographer. 


May? A.J.  Parshall 

June  4 J.  Ahem 

June  20 Bnindage  and  Soper . 

June  26 do 

June  28 do 

Julys do 

July  14 '  A.  J.  Parshall 

July  15 do 

August  26 ' do 

September  16 . .    Brundage  and  Soper. 
December  1 ' do 


I 


Width. 

Area  of  ' 
section. 

Feet. 

Sq.ft. 

128 

359 

178 

909 

158 

647 

185 

909 

103 

965 

168 

784 

160 

648 

159 

635 

131 

385 

123 

294 

90 

202 

Mean    | 
velocity. ' 

I 

Ft.  per 
sec.     I 

1.98 

6.72 

4.60  I 

7.19 

7.82 

6.02  ' 

5.71 

5.48  I 

2.22 

1.46  I 

1.09  ' 


a  Made  by  wading  above  bridge. 


Case 
leight. 


beigl 


Feet. 
2.70 
5.70 
4.20 
5.70 
5.95 
5.05 
4.50 
4.40 
2.75 
2.27 
1.79 


Dis- 
charce. 


Sec.-fi. 

710 

6.0»« 

3,034 

6.5% 

7,&50 

4,716 

3,701 

3,480 

H.S3 

432 

223 


I 


DaUy  gage  height,  in  feet,  of  Shoshone  River  near  Cody,  Wyo.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

1 

2.0 
2.1 

1.9 
1.9 

2.5 

2 

2.5 

3 

2.1 

2.0 

2.6 

4 

2.0 

2.0 

2.6 

6 

1.9 

1.9 

2.6 

6 

1.9 

1.8 

2.5 

7 

1.9 

1.7 

2.7 

8 

1.8 

1.7 

2.7 

9 

1.8 

1.6 

2.6 

10 

1.8 

1.6 

2.6 

11 

1.8 

1.7 

2.5 

12 

1.9 

1.7 

2.6 

13 

1.9 

1.8 

2.7 

14 

2.0 

1.8 

2.5 

15 

2.0 

1.8 

2.5 

16 

2.0 

1.9 

2.6 

17 

1.9 

2.0 

2.7 

18., 
19. 
20. 
21. 
22. 
23. 
24. 
25.. 
26. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.9] 

1.9  I 
1.8  I 
1.8  i 
1.7  , 
1.7  ' 

1.7  , 

-I 

1.0  ' 
1.8, 
1.8 

1.8  , 
1.9 

1.9  ' 


2.0 
2.1 
2.1 
2.2 
2.2 
2,4 
2.5 
2.5 
2.4 
2.5 
2.5 


Apr. 


I 
2.7 

2.7  I 
2.8 
2.9  I 
2.9  I 
2.9  I 
2.8 
3.0  I 

3.0  ' 

3.1  I 

2.8  I 
2.9, 
2.9 
3.0  1. 


May. 


2.8 

2.8 

2.8 

2.8 

2.9 

2.9 

2.8 

2.9 

2.9 

2.«| 

2.9  I 

2.9 

2.9  I 

2.8  ' 
2.9 

2.9  ] 

3.0 : 

3.0  ' 

3.0  I 
3.1 

3.1  I 
2.9  , 
3.0 
2.8 
2.7  I 
2.8 
2.9 
3.0  I 
2.5 
2.5  ■ 


2.2 
2.3 
2.5 
2.7 
3.0 
3.0 
2.7 
2.7 
2.8 
3.0 
2.9 
2.9 
2.9 
3.0 
2.8 
3.1 
3.0 
3.1 
3.0 
3.5 
3.5 
3.8 
3.5 
3.0 
3.3 
3.5 
3.6 
3.5 
4.0 
4.3 
4.5 


June. 


5.0 
5.1 
5.5 
5.7 
6.0 
5.5 
5.0 
5.8 
5.5 
5.0 
5.2 
6.2 
5.7 
5.8 
5.6 
5.6 
4.7 
4.7 
4.5 
4.2 
4.5 
5.0 
5.0 
5.0 
5.0 
5.7 
5.9 
5.8 
5.8 
5.5 


July. 


5.0 

5.0 

5.3 

5.2 

5.1 

4.7 

4.7 

4.8 

4.8 

4.7 

4.6 

5.3 

4.6 

4.5 

4.5 

4.7 

4.8 

4.5 

4.2 

4.4 

4.5  1 

4.1  . 

4.1  ' 

4.1  I 

4.0 

4.0  ! 

4.4  I 

4.4  I 

4.4 

4.3  I 

3.6 


Aug. 


3.5 
3.4 
3.2 
3.8 
3.5 
3.5 
3.5 
3.9 
4.0 
3.8 
3.0 
3.1 
3.0 
2.9 
3.0 
2.9 
2.9 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.9 
3.0 


Sept. 

2.7 
2.7 
2.8 
2.8 
2.7 
2.6 
2.6 
2.5 
2.6 
2.6 
2.7 
2.6 
2.6 
2.5 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.0 
1.9 
1.9 
2.0 


Oct.      Nov.     Dec 


■| 


2.0  , 
1.9  I 
1.8 
1.9  I 
1.8  I 
2.0  i 
2.1 

2.0  I 
2.0 
1.9 

1.8  ' 

1.9  ; 

2.1 

2.1  ' 
2.0 

2.0  I 
2.1 
1.9  I 
2.0 

1.8  I 
2.1, 
2.1 
2.1 

2.1  i 
2.0  I 
2.0  ' 

2.0  ; 

2.1  ' 

1.9  i 
1.8 
2.1  ; 


2.1  I 
2.0 

2.1  I 

2.0  I 
2.1 

2.2  ! 

2.1  ' 
2.0 
2.0: 

2.1  ' 

2.2  I 
2.0  ; 
1.9  [ 

1.8  I 
1.9 
2.0  \ 
2.0 

2.0  j 
2.0 

2.1  I 
2.0 
1.9 
2.0  I 
2,0  ' 
2.0  I 
2.0  ' 
1.9 
1.9 
1.8' 

1.9  I 


1.8 
1.9 
1.9 
1.8 
1.9 
2.1 
2.0 
2.0 
1.9 
1.8 
1.7 
2.0 
2.1 
2.0 
2.0 
1.9 
1.8 
1.8 
1.9 
2.0 
1.9 
2.0 
1.8 
1.8 
2.0 
2.0 
1.9 
2.0 
2.0 
2.0 
2.0 


NoTE.~The  gage  heights  for  this  station  as  reporte<l  by  the  observer  were  greatly  in  error.  They 
have  been  corrected  and  adjusted  on  the  basis  of :«)  puRC  readings  made  durmg  the  year  by  hydrogra- 
phers  and  by  the  use  of  the  Marquette  station  gage  heights.    They  are  still  liable  to  some  error. 
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Estimated  monthly  discharge  of  Shoshone  River  near  Cody,  Wyo,,for  1906. 
[Drainage  area,  1,480  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum.!  Minimum.  '    Mean. 


I 


I  Run-off. 

oTSijLi?     Second-feet  r>««*>,  in 


January 

February I 

March ' 

April I 

May ' 

June I 

July j 

August 

September 

October 

November ' 

December j 

The  year 


365 

630 

1,230 

1,230 

3,705 

7,850 

6,720 

2,675 

900 

350 

410 

350 


190 
190 
630 
630 
420 
3,070 
1,965 
800 
255 
220 
220 
190 


270 

16,600 

.151 

19,490 

833 

61,220 

972 

57,840 

1,401 

88,140 

5,747 

342,000 

3,891 

239,200 

1,286 

79,070 

550 

33,260 

296 

18,140 

303 

18,030 

270 

16,600 

0.182 

0.210 

.237 

.247 

.563 

.649 

.657 

.733 

.947 

1.00 

3.88 

4.33 

2.63 

3.03 

.860 

1.00 

.378 

.422 

.199 

.229 

.205 

.229 

.182 

.210 

7,850  I 


190 


1,348 


977,600  I 


12.38 


Note.— The  greater  part  of  the  published  gage  heights  for  December,  1904,  are  probably  1  foot  too  low, 
owing  to  inaccurate  gake  reading,  thus  causing  great  error  In  published  estimates  for  that  month.  The 
1905  estimates  are  based  on  two  rating  curvesv 

SOUTH  FORK  OF  SHOSHONE  RIVER  AT  MARQUETTE,  MTfO. 

South  Fork,  which  furnishes  about  25  per  cent  of  the  discharge  of  Shoshone  River,  rises 
in  the  Shoshone  Mountains,  near  the  southeast  corner  of  the  Yellowstone  National  Park, 
and  flows  northeastward  about  50  miles  to  the  entrance  of  the  canyon,  where  it  joins  North 
Fork.     It  receives  numerous  small  tributaries  which  enter  from  both  sides. 

The  gaging  station  was  established  April  26, 1903,  but  was  discontinued  during  1904.  It 
is  located  at  the  county  highway  bridge  at  Marquette,  Wyo.,  12  miles  west  of  Cody,  in  sec. 
12,  T.  52  N.,  R.  103  W. 

The  channel  forms  the  arc  of  a  long  curve  extending  about  200  feet  above  and  below  the 
bridgie.  The  banks  do  not  overflow,  but  at  highest  stages  the  water  rises  a  few  feet  against 
the  bridge  abutments  on  either  side.  Tbe  bed  of  the  stream  is  rocky  and  stable.  The 
river  flows  in  a  single  channel  under  the  bridge,  the  greatest  depth  being  near  tbe  center. 
Large  rocks  near  the  left  bank  interfere  somewhat  with  the  accuracy  of  discharge  measure- 
ments. 

Dischaige  measurements  are  made  from  the  bridge,  sounding  points  being  indicated  by 
marks  painted  at  10-foot  intervals  on  the  lower  railing.  The  initial  point  for  sounding  is 
at  the  abutment  on  the  left  bank. 

The  gage,  which  is  read  twice  daily  by  C.  P.  MacGlashan,  is  a  vertical  timber  set  well 
out  in  the  stream  and  fastened  to  a  strong  post  placed  1  foot  deep  in  the  rocky  bed  of  the 
channel  and  securely  braced  to  the  sleeper  of  the  bridge.  The  bench  mark  is  the  lower 
surface  of  the  iron  plate  at  the  bottom  of  the  bridge  stringer  at  the  gage  rod;  elevation, 
10.60  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  99  of  the  United  States  Geological  Survey,  pages  85-87. 
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Discharge  measurements  of  South  Fork  of  Shoshone  River  at  Marquette,  Wyo.,  in  2905. 


Date. 


Hydrographer. 


April  25 . 


J.  Ahem. 


Mays I  A.J  Parshall 

June  6 1  J.  Ahem 

J une  15 Brundage  and  Saunders. 

June  10 Brundage  and  Soper 

J  une  27 ' do 

July  1 do 

July  15 A.J.  Parshall 

September  16 . .    Brundage  and  Soper 

September  19  <» do 


^Vidth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height.   1 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

Scc.-ft. 

85 

88 

2.16 

0.70  1 

190 

118 

113 

2.52 

1.00  ' 

2S5 

144 

275 

4.61 

2.40 

1,269 

144 

338 

5.36 

2.80 

1,812 

144 

228 

4.14 

1.95 

&43 

144 

430 

5.95 

3.35 

2,559 

144 

343 

5.42 

2.75 

1.860 

144 

262 

5.09 

2.35  ' 

1.335 

85 

67 

1.94 

.63! 

130 

72 

91 

1.22 

.62  1 

1 

112 

a  Made  by  wading  250  feet  above  usual  point. 
Daily  gage  height,  in  feet,  of  South  Fork  ofSfioshone  River  at  Marquette,  Wyo.,for  1905. 


Day 


May. 


1 0.7 

2 '  .75 

3 1  .85 

4 .9 

5 .85 

* •« 

7 ^ '  .95 

8 '  1.0 

9 9 

10 '  .9 

11 ,  .9 

12 .8 

13 ;  .8 

14 i  .7 

15 8 

16 :  .75 

17 1.1 

18 ;  1.7 

19 1. 4 

20 1.55 

21 '  1.65 

22 1.6 

23 1  1.65 

24 1. 45 

25 '  1.45 

26 1.55 

27 1  1.5 

28 1.7 

29 2. 3 

30 2. 2 

31 1  2.55 


June. 


2.65 

2.65 

2.8 

3.0 

2.9 

2.3    I 

2.3 

2.8  I 
2.8 
2.85 
2.4 

2.3 

i 
2.7     I 

2.85 

2.9  I 
2.7 
2.15  I 
2.15 
2.0 
2.0 

2.1   ; 

2.7  I 

2.3  . 
2.6  ' 
3.  a')  , 

3.4  ' 

3.8  , 
3.15 
3.0 
2.85  I 


July. 

Aug. 

Sept. 

3.0 

1.45 

0.8 

2.75 

1.4 

.8 

2.45 

1.35 

.85 

2.3 

1.35 

.85 

2.45 

1.25 

.8 

2.5 

1.35 

.75 

2.7 

1.3 

.75 

2.6 

1.3 

.7 

2.6 

1.15 

.75 

2.35 

1.15 

.75 

2.7 

1.1 

.8 

2.4 

1.1 

.75 

2.45 

.95 

.75 

2.6 

.9 

.65 

2.5 

.95 

.65 

.5 
.55 


Nov. 

0.5 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.55 

.6 

.  7 

.6k<> 

.7 


2.45 
2.6 

2.45  ; 

1.8 

2.2 

1.95  I 

1.8    j 

2.65  I 

2.3 

1.7 

2.1 

2.5 

2. 25 

1.8 


1.05  1 

.7 

.6 

.7 

.95 

.7 

.6 

.7 

1.0 

.6.'> 

.6 

.7 

.85 

.6,> 

.65 

.7 

.So 

.6 

.7 

.65 

.8    1 

.6 

.6 

.7 

.85 

.6 

.5 

.65 

.8    1 

.6 

.6 

.65 

.So 

.6 

.6 

.  7 

.8 

.5 

.6 

.6 

.85 
.9    ' 


.5 

.4 

.5 

.55 

.6 


I 


.5 
.4 

33 
.35 
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Station  rating  tahUJor  Souih  Fork  of  Shoshone  River  at  Marquette ,  Wyo.,from  May  1 

to  November  SO,  1905. 


Gage 
leight. 

Discharge.  > 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

1 
Discharge. 

Feet. 

8ec.-ft.      ' 

Feet. 

Sec.-ft. 

Feet. 

1     Sec.-fL 

Feet. 

Sec.-ft. 

0.40 

63 

1.30 

460 

2.20 

1         i>180 

3.10 

2,235 

.50 

87   *l 

1.40 

525 

2.30 

1,280 

3.20 

2,365 

.60 

115    1 

1.50 

590 

2.40 

1,385 

3.30 

2,500 

.70 

149 

1.60 

660 

2.50 

1,495 

3.40 

2,635 

.80 

189    ; 

1.70 

735 

2.60 

1,610 

3.50 

2,775 

.90 

235 

1.80 

815 

2.70 

!          1,730 

3.60 

2,915 

1.00 

285    J 

1.90 

900 

2.80 

1,850 

3.70 

3,055 

1.10 

340 

2.00 

990 

2.90 

1,975 

3.80 

3,200 

1.20 

400    ; 

2.10 

1,065 

3.00 

2,105 

The  above  table  is  applicable  only  foropen-chaDnel  conditions, 
arements  made  during  1905,  and  is  well  defined. 


It  is  based  on  eight  discharge  meas- 


Egtimaied  monthly  diseharge  of  South  Fork  of  Shoshone  River  at  Marquette,  Wyo.,for  1906. 
[Drainage  area,  500  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


May 

June 

July 

August 

September.. 

October 

Norember. 


Maximum. 


Minimum.  I    Mean. 


Total  In 
aere-feet. 


Second-feet 

per  sQuare 

mile. 


The  period. 


1,552 

149 

3,200 

990 

2,106 

590 

558 

180 

212 

63 

149 

87 

149 

53 

474  1 
1,724 
1,335  I 
314  I 
143 
110  I 
117  ' 


29,140 
102,600  I 
82,090  I 
19,310  I 
8,509  I 
6,764 
6,962 


0.948 
3.45 
2.67 
.628 
.286 
.220 
.234 


255,400 


I 


Depth  in 
inches. 


1.09 
3.85 
3.08 
.724 
.319 
.254 
.261 


PINEY  CREEK  AT  KEARNEY,  TTirO. 

Piney  Creek  rises  on  the  eastern  slope  of  the  Bighorn  Mountains,  in  the  extreme  north- 
western part  of  Johnson  County,  Wyo.,  in  the  elevated  plateau  region  east  of  Cloud  Peak, 
and  flows  in  a  general  northeasterly  direction  until  it  joins  Clear  Creek,  a  branch  of  Powder 
River.  Its  entire  length  is  between  40  and  50  miles,  and  its  total  drainage  area  about  160 
square  miles.  It  receives  a  number  of  small  tributaries,  among  which  may  be  mentioned 
Little  Piney  Creek,  which  enters  from  the  south  near  the  gaging  station  at  Kearney,  and  Box- 
elder  Creek,  which  comes  in  a  few  miles  above  the  junction  of  Piney  and  Clear  creeks.  Box- 
elder  Creek  probably  obtains  a  part  of  its  limited  discharge  by  seepage  from  De  Smet  Lake, 
a  small  lake  without  outlet  on  the  divide  between  this  basin  and  that  of  Clear  Creek  to  the 
south.  The  valley  of  Piney  Creek  is  narrow,  and  is  so  largely  composed  of  rock,  bowlders, 
and  cobblestones  that  little  effort  has  been  made  to  use  it  for  agricultural  purposes.  The 
soil  of  the  rolling  uplands  and  side  hills  is  a  rich,  deep,  sandy  loam,  generally  covered  with  a 
small  growth  of  sagebrush  and  thick,  luxuriant  grasses.  A  few  thousand  acres,  including 
several  sidehill  tracts,  comprise  the  arable  land  within  the  Piney  basin  proper  to  which  the 
water  supply  has  been  applied.  Two  large  ditches,  taken  out  at  the  point  where  the  creek 
leaves  the  mountain  slopes  to  enter  the  valley,  have  been  carried  from  Piney  Creek  across 
the  low  divide  to  the  Prairie  Dog  basin,  where  the  soil  conditions  are  similar.     Near  the 
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head  of  Piney  Creek  are  several  small  lakes,  at  one  of  which — Piney,  Lake — an  earthen 
dam  was  constructed  some  years  ago  to  conserve  waters  for  use  on  the  northern  slope  of 
the  northern  Piney  divide.  This  dam,  which  was  not  well  planned  or  constructed,  gave 
way  when  nearly  Blled  and  caused  considerable  destruction  to  properties  below. 

The  gaging  station  was  established  September  6,  1902.  It  is  located  at  the  highway 
bridge  about  100  yards  south  of  the  Kearney  post-office,  at  the  crossing  of  the  stage  road 
from  Buffalo  to  Sheridan,  on  the  water  front  of  the  Geier  ranch.  This  ranch  is  one  of  the 
most  productive  properties  on  Piney  Creek  and  is  built  on  the  site  of  old  Fort  Kearney. 

The  channel  is  straight  for  600  feet  above  and  below  the  station.  The  right  bank  is  high 
and  does  not  overflow;  the  left  bank  overflows  at  extreme  flood  stages,  when  a  slough 
about  100  yards  from  the  bank  carries  a  small  amount  of  water.  The  bed  of  the  stream 
is  composed  of  gravel.  There  is  but  one  channel.  The  current  Ls  very  swift  during  high 
water  and  sluggish  at  low-water  periods.  There  are  no  obstructions  in  the  channel,  either 
above  or  below. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  is  a  zero  paintcKl 
on  the  floor  of  the  bridge  at  the  right  bank. 

The  gage  is  read  once  daily  at  ordinary  stages  and  twice  daily  during  times  of  greatest 
fluctuations,  by  A.  J.  Sinsel,  who  lives  one-fourth  mile  distant.  The  gage  is  a  vertical 
staff,  spiked  to  the  lower  abutment  of  the  bridge  on  the  right  bank.  The  bench  mark  is 
the  United  States  Geological  Survey  bench  at  Geier's  ranch,  about  60  feet  south  of  the  gage; 
it  is  marked  "Sher.  4662,^'  and  its  elevation  is  4,661.77  feet  above  sea  level.  The  eleva- 
tion of  the  zero  of  the  gage  is  4,645.96  feet;  the  range  of  gage  heights  is  about  2.5  feet. 

Information  in  regard  to  this  station  is  contained  in  the  foUowing  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  84,  p  21;  99,  p  77;  130,  p  138. 
Discharge:  84,  p  21;  99,  pp  77-78;  130,  p  139. 
Discliarge,  monthly:  99,  p  79;  130,  p  140. 
Gage  heights:  84,  p  21;  99,  p  78;  130,  p  139. 
Rating  Uble:  99,  p  79;  130,  p  ;40. 

Discharge  measurements  of  Piney  Creek  at  Kearney  ^  Wyo.^  for  1906. 


Date. 


Hydrographer. 


A.  J.  Parshall . 
....do 


March  15 . 
May  10 . . . 

Mayll do. 

June5 ' do. 

June  6  a do 

July  6 1 do 

July6 1 do 

July7 j do 

July  18 do 

August  24 ' do 

September  30 do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

40 

57 

41 

81 

41 

80 

42 

137 

42 

95 

41 

89 

41 

91 

41 

88 

40 

80 

40 

62 

40 

63 

Mean 
velocity. 

Ft.  per 
tec. 

0.54 
1.32 
1.18 
7.33 
5.36 
1.66 
1.46 
1.39 
1.21 
.82 
.45 


Gage  Di»- 

height.     charge. 


Feet. 
1.40 
2.00 
1.92 
3.40 
2.80 
1.95 
1.90 
1.85 
1.70 
1.40 
1.10 


Sec.-ft. 

31 

107 

94 

1,004 

500 

148 

133 

122 

97 

52 

24 


a  Measured  above  bridge. 
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Daily  gage  height  ^  in  feet,  ofPiney  Creek  at  Kearney ,  Wyo.,  for  1906. 


10.. 


12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 


30. 
31. 


Day 


Apr.      May.      June.      July.  '   Aug.      Sept. 


I 


1. 

1. 

1. 

1. 

1. 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.6 

1.7 

1.85 

1.75 

1.7 

1.75 


8 

9 

8 

7 

7 

8 

85 

85 

9 

9 

95 

0 

95 

95 

0 

0 

1 

2 

3 

2 

3 

35 

75 

55 

5 

'    i 
45 

5    I 

65  I 

75 

85 


2.88 

3.1 

3.3    ' 

3.7 

3.5    I 

2.78  ■ 

2.88  I 

3.25 

3.25  ! 

2.88 

2.75  i 

2.72 

2.82  I 

2.75  I 

2.68 

2.62 

2.45 

2.35 

2.30 

2.35 

2.38 

2.38 

2,38 

2.3 

2,3 

2.42 

2.45 

2.45 

2.25 

2.3 


2.35 

2.3 

2.3 

2.2 

2.15 

2.05 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.1 

2.0 

1.95 

1.8 

1.7 

1.9 

1.85 

1.75 

1.7 

1.7 

1.7 

1.7 

1.8 

1.75  i 

1.65 

1.65 

1.6 


1.6 

1.6 

1.55 

1.4 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.3 

1.4 

1.45 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.25 


1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.2 

1.2 

1.15 

1.15 

1.15  I 

1.15 

1.15 

1.15 

1.15! 


Oct. 

1.15 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.15 

1.15 

1.15 

1.15 

1.15 

1.2 

1.25 

1.3 

1.35 

1.4 

1.4 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 
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Nov. 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 


Station  rating  iMtfcer  Piney  Creek  at  Kearney,  Wyo.,  from  January  1, 190J^,  to  June  5, 1906. 


Gage 
bei^t. 

Discharge. 

Gaffe 
height. 

1 
Dlschaige. 

Gage 
height. 

Discharge. 

'      Gage 
height. 

Discharge. 

Feel. 

Sec-ft. 

1 

Feet 

Sec-ft. 

Feel. 

Sec.'ft. 

1     Feet. 

Sec-ft. 

1.20 

15 

1       1.80 

76 

2.40 

262 

3.00 

660 

1.30 

21 

'       1.90 

96 

2.50 

310 

1        3.10 

7S0 

1.40 

29 

2.00 

118 

2.60 

364 

'        3.20 

850 

1.50 

38 

2.10 

144    1 

2.70 

430 

1        3.30 

960 

1.60 

48 

2.20 

178 

2.80 

500 

'        3.40 

1,080 

1.70 

60 

2.30 

218 

2.90 

580 

3.50 

1,200 

The  above  table  is  applicable  only  for  open-channel  conditions.    1 1  is  based  on  nine  discharge  measure- 
ments made  during  1904,  and  is  well  dQoned  between  gage  heights  1.3  feet  and  3  feet. 
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Station  rating  table  for  Piney  Creek  at  Kearney ,  Wyo.,  from  June  6  to  November  SO,  1905. 


Gage 
height. 

1  Discharge 

height. 

Discharge. 

Gage 
height. 

Feet, 

Sec 

-ft' 

Sec.-fl. 

Feet. 

1.10 

24 

1        1.70 

94     1 

2.30 

1.20 

32 

1.80 

113 

2.40 

1.30 

41 

,1        1.90 

136    |l 

2.50 

1.40 

1 

52 

2.00 

162 

2.60 

1.50 

64 

r        2.10 

192    ! 

2.70 

1.60 

• 

78 

'         2.20 

225    . 

2.80 

1 
Discharge. 

:     Ga^e 
height. 

Sec.-ft. 

Feet. 

262 

2.90 

302 

3.00 

347 

3.10 

400 

3.20 

460 

3.30 

525 


Discharge. 

Sec.-fL 
595 
675 
765 
860 
960 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  discharge  i 

uremeots  made  subsequent  to  June  5, 1905.    It  is  well  defined  between  gage  heights  1.1  feet  and  2  feet. 

Estimated  monthly  discharge  of  Piney  Creek  at  Kearney y  Wyo.,for  1905. 


Month. 


April 

May 

June 

July 

August 

September. 

October 

November. , 


The  period . 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


86 
540 
1,450 
282 
78 
36 
58 
52 


29 
60 
244 
78 
24 
28 
24 
41 


42.2 

196 

510 

142 
41.3 
29.7 
35.3 
45.8 


Total  in 
acre-feet. 


2,511 
12,050 
30,350 

8,731 

1.7r.7 
2, 170 
2,72.> 


62,840 


MISCELLANEOUS   MEASUREMENT. 

A  measurement  of  Clark  Fork  at  Bridger,  Mont.,  made  June  1,  1905,  gave  the  following: 
Area  of  section,  755  square  feet;  mean  velocity,  5.42  feet  per  second;  discharge,  4,088  aec- 
ond-feet. 

LITTLE    MISSOURI    RIVER    DRAINAGE    BASIN. 

DESCRIPTION    OF  BASIN. 

The  Little  Missouri  rises  in  the  central  part  of  Crook  County,  in  northeastern  Wyoming, 
flows  northeastward,  crossing  the  southeast  corner  of  Montana  and  the  northwest  comer  of 
South  Dakota,  and  empties  into  the  Missouri  in  North  Dakota,  in  the  Fort  Berthold  Indian 
Reservation.  The  upper  portion  of  the  basin  is  mountainous,  but  the  stream  flows  for  the 
most  part  through  a  rolling  country  bounded  in  places  by  ranges  of  steep  hills  carrying  some 
timl)er.  The  soil  is  partly  a  sandy  loam  and  partly  gumbo,  and  there  is  little  land  under 
cultivation.  The  stream  receives  numerous  small  tributaries,  most  of  which  are  dry  for  the 
greater  part  of  the  year.  The  main  floods  occur  during  March,  May,  June,  and  July. 
During  the  rainy  season  some  water  is  diverted  from  the  tributaries  and  a  small  quantity  is 
stored  for  irrigation. 

LITTLE  MISSOURI  RIVER  AT  ALZADA,  MONT. 

This  station  was  established  April  3, 1904.  It  is  located  at  the  highway  bridge  on  the  old 
Spearfish  and  Miles  City  stage  road,  about  one-half  mile  northwest  of  Alzada,  Mont. 

The  channel  is  straight  both  above  and  below  the  station  for  about  200  feet.  Both  banks 
are  high,  but  are  liable  to  overflow  at  extreme  high  water.  The  bed  of  the  stream  is  com- 
posed of  fine  silt  and  is  fairly  p<»rmanent.    The  current  is  moderately  swift,  except  at  low 
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water.  There  is  but  on^  channel,  broken  by  the  middle  crib  pier  of  the  bridge.  This  pier 
and  the  ice  bn^aker  just  above  are  the  only  obstructions  in  the  channel  at  the  station.  Wil- 
lows and  brush  on  the  banks  tend  to  retard  the  flow  during  high  water.  Below  the  station 
the  willows  grow  in  some  places  so  that  their  branches  reach  nearly  across  the  channel.  The 
3treAm  is  frozen  from  about  December  20  to  March  10,  and  observations  are  discontinued 
during  that  time. 

Discharge  measurements  are  made  at  high  stages  from  the  downstream  side  of  the  bridge. 
The  initial  point  for  soundings  is  a  bolt  in  the  downstream  hand  rail  near  the  left  end  of  the 
bridge.    Low-water  measurements  are  made  by  wading  one-half  mile  above  the  gage. 

The  gage,  which  was  read  during  1905  once  each  day  by  Miss  Elsie  King,  consists  of  a  plain 
staff  attached  vertically  to  the  downstream  side  of  the  crib  pier  supporting  the  middle  of  the 
bridge.  The  gage  is  referred  to  bench  marks  as  follows:  (I)  A  spike  driven  into  the  base  of 
a  tree  about  50  feet  west  of  the  left  end  of  the  bridge;  elevation  above  the  zero  of  the  gage, 
16.33  feet.  (2)  A  United  States  Geological  Survey  standard  bench  mark  in  front  of  the 
Alzada  post-office,  about  2,000  feet  distant;  elevation  above  sea  level,  3,428  feet,  and  above 
the  zero  of  the  gage,  26.82  feet.  The  elevation  of  the  gage  zero  above  sea  level  is  3,401.18 
feet. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  140  to  143. 

Discharge  measurements  of  Liitie  Missouri  River  at  Alzada,  Mont.,  in  1905. 


Date. 


Hydrographer. 


April  21 '  H.  D.  Comstock . 

June  7 ' do 

July  24 1 do 

August  24 do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Feet. 

Sq.ft. 

Ft-  per 
gee. 

Feet. 

6 

1.5 

1.0 

1.10 

6 

2.1 

2.14 

1.24 

21 

13.0 

2.29 

l.dO 
1.10 

Dis- 
charge. 


Sec.-ft. 
1.5 
4.5 
3.0 
3.0 


122  STREAM   MEASUREMENTS    IN    1905,  PART   VIII. 

Daily  ffoge  height^  in  feet,  ofLiUle  Missouri  River  at  Ahada,  MonJt.jfor  1905. 


Day. 

Mar. 

Apr. 

1 

1.6 
1.6 
1.5 
1.5 

2 ! 

3 ..' 

4 

6 

1.1 

6 ; 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.4 
1.4 
1.4 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

7 

8 

9 

10 1      .     .. 

11 

12 1 

13 

14 

15 

16.      . 

1.4 

17 

18 

19 

1  4 

20... 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

May. 


June. 


1.1 
1.1 
2.0 
2.0 
1.8 
1.4 
1.2 
1.2 
3.0 
2.2 
1.5 
1.3 
1.2 
1.1 
8.5 
3.0 
9.7 
14.0 
12.6 
11.5 
4.0 
2.2 
2.5 
2.7 
3.0 
3.2 
2.0 
1.6 
1.5 
1.4 


July. 


1.4 
3.6 
13.0 
13.1 
3.8 
3.7 
3.4 
3.2 
2.7 
2.6 
2.5 
2.4 
2.3 
3.0 
3.5 
2.2 
4.0 
3.2 
2.0 
7.0 
6.5 
4.5 
3.0 
2.0 
3.0 
4.3 
5.0 
4.0 
7.0 
3.9 
2.6 


Aug. 


2.2 
1.9 
1.2 
1.0 
2.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
6.0 
4.0 
2.0 
1.5 
1.2 
1.2 
1.2 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.0 
1.0 
10.0 


Sept. 


1.5 
2.8 
2.2 
1.8 
1.4 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
6.0 


Oct.         Not. 


5.3 
4.0 
3.3 
2.3 
1.4 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.4 
3.8 
2.4 
1.2 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 


I.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
i.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Station  rating  table  for  Little  Missouri  River  at  Ahada,  Moni.jfrom.  March  15,  to  November  SO, 

1905. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

J  hei^t. 

Discharge. 

Gage 
height. 

Discbarge. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.'ft. 

Feet. 

Sec.'ft. 

1.00 

1 

2.30 

67 

3.60 

178 

4.90 

300 

1.10 

2 

.    2.40 

75 

3.70 

187 

5.00 

310 

1.20 

4 

2.50 

83 

3.80 

196    , 

5.10 

320 

1.30 

7 

2.60 

91 

3.90 

205 

5.20 

330 

1.40 

10 

2.70 

99 

4.00 

214 

5.30 

340 

1.50 

14 

2.80 

107 

4.10 

223 

5.40 

350 

1.60 

19 

2.90 

115 

4.20 

232 

5.50 

300 

1.70 

24 

1        3.00 

124 

4.30 

241 

5.60 

370 

1.80 

30 

3.10 

133 

4.40 

250 

5.70 

380 

1.90 

37 

3.20 

142 

4.50 

260 

6.80 

390 

2.00 

44 

3.30 

151 

4.60 

270 

5.90 

400 

2.10 

51 

3.40 

160 

4.70 

280    ' 

6.00 

411 

2.20 

59 

3.50 

169 

j        4.80 

290 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  12  discharge  rneasiire- 
znenta  made  during  1904-5,  and  is  well  denned  between  gage  heights  1  foot  and  6  feel.  Above  3  (cet  the 
table  is  the  same  as  that  for  1904.    Above  6  feet  the  di^harge  is  only  approximate. 


LITTLE   MIS80UBI    RIVER    DRAINAGE    BASIN. 

E^Tnaied  monthly  dUehar^  ofLitUe  Missouri  River  at  Ahadaf  Mont.  ^  for  190^. 
[Drainage  aiva,  600  square  miles.] 

Diacharge  in  aecond-feot.  I  Run-off. 
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Month. 


March  15-31 

April 

May 

June 

July 

Augiift    .. 
Sep  tern  i  er. . 

October 

November.. 


Maximum. '  Minimum.  ,    Mean. 


Total  In    i  sopond-fPPt 
acre-feet.  , '^°^ui^    Depth  In 


The  period. 


24  1 

10 

13.3  ' 

449 

0.022 

0.014 

19  1 

2  1 

5.6 

333 

.0093 

.010 

1,173 

2 

124 

7,624 

.207 

.239 

1,354  1 

2 

212 

12,620 

.353 

.394 

1.237  1 

10 

245 

15,060 

.408 

.470 

861 

1* 

60.2 

3,702 

.100 

.115 

411 

1 

22.6  1 

1,345 

.038  1 

.042 

340  1  . 

1 

35.4 

2,177 

.059  < 

.068 

i 

1 

1.0  1 

60 

.0017 

.OOU 

LITTLE  MI880U1U  RIVER  AT  CAMP  CROOK,  S.  1>AK. 

This  station  was  established  September  2,  1903.  It  is  located  near  the  old  highway 
bridge  on  the  road  from  Camp  Crook  to  Belle  Fourche,  about  one-half  mile  from  Camp 
Crook,  in  T.  18  N.,  R.  1  E. 

Hie  channel  is  straight  for  300  feet  above  and  400  feet  below  the  station.  Both  banks 
are  sparsely  wooded,  and  the  left  bank  overflows  at  high  water.  The  bed  is  sandy  and  some- 
what shifting,  lliere  is  but  one  channel  at  all  stages.  The  current  is  sluggish  at  low  water. 
The  river  is  frozen  from  about  December  20  to  March  10,  and  observations  are  discontinued 
during  that  time.    Grage  heights  range  from  zero  to  10  feet. 

High-water  measurements  are  made  from  a  car  and  cable  200  feet  above  the  old  bridge, 
TTie  cable  is  marked  at  10-foot  intervals  with  white  paint.  The  initial  point  for  soundings 
Ls  the  left  cable  support.  Low-water  measurements  are  made  by  wading  near  the  cable. 
The  gage  was  read  once  each  day  during  1905  by  Paul  A.  Chuning.  Tlie  original  gage  was 
destroyed  by  floods  in  the  spring  of  1904.  The  present  temporary  gage,  established  April  20, 
1905,  consists  of  three  parts — a  staff  driven  in  the  center  of  the  channel,  a  staff  driven  on 
the  left  bank,  and  a  timber  spiked  to  the  left  abutment  of  the  old  bridge.  This  gage  will  be 
replaced  by  a  permanent  gage  on  the  steel  bridge  now  being  erected.  The  gage  is  referred 
to  bench  marks  as  follows:  (1)  A  spike  driven  in  a  blaze  6  inches  above  ground  on  a  tree 
near  the  road,  100  feet  from  the  right  end  of  the  bridge;  elevation,  10.53  feet  above  the  zero 
of  the  gage.  (2)  A  spike  driven  in  a  blaze  6  inches  above  ground  on  a  tree  across  the  road 
from  bench  marie  No.  1  and  175  feet  farther  downstream;  elevation  above  the  zero  of  the 
gage,  12.89  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  73;  130,  pp  143-144. 
Ducfaarge:  99,  p  74;  130,  p  144. 
Di«cbarge,  monthly:  130,  p  146. 
Gage  tadghts:  99,  p  74;  130,  p  145. 
Rating  table:  130,  p  145. 

IRB  172—06 ^9 
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Discharge  measurements  ofLUde  Missowri  River  at  Camp  Crook,  8.  Dak.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage, 
heigit. 

DS»- 
cbaiige. 

April  20 

June  4 

H.  J).  Comstock 

Feel. 
64 
28 
21 
114 
110 
68 

Sq.ft, 
24 
17 
5.6 
197 
166 
48 

Ft.  per 
sec. 

1.00 
.61 
1.42 
2.12 
1.77 
1.10 

Feet. 

0.45 

.34 

.31 

2.15 

1.90 

.60 

8ec.^. 
34 

do 

10.3 

June  6 

do 

7.8 

July  25 

do 

418 

July  26 

do 

294 

August  23 

Stevens  and  Comstock 

53 

Note.— Measurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  Little  Missouri  River  at  Camp  Crook,  S.  Dak.,  for  1905, 


Day. 


Apr.      May.     June.     July.      Aug.      Sept.       Oct.       Nov. 


7. 

8.. 

9.. 
10. 
11.. 
12.. 
13., 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21., 


24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


0.45 
.5 
.5 
.4 
.4 
.4 
.35 
.3 
.3 
.3 


0.3 
.3 
.3 
1.1 
3.0 
4.0 
4.0 
2.6 
1.6 
1.3 
1.3 
.9 
.8 
.8 
.6 
.55 
.6 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
.3 
.3 
.4 
.4 
.4 
.4 
.4 


0.4 
.4 
.4 
.4 
.4 
.4 
.3 
.3 
.4 
.4 
.4 
.5 
.9 
.85 
.8 

4.9 

5.6 

7.0 

7.6 

5.6 

4.5 

3.3 

2.5 

1.6 

1.4 

1.8 

1.7 

1.7 

1.6 

1.5 


1.1 
3.2 
5.85 
6.7 
6.0 
5.1 
2.2 
1.9 
1.8 
2.0 
2.0 
2.0 
1.8 
1.8 
1.4 
2.0 
6.8 
5.1 
3.0 
2.4 
1.5 
1.6 
2.6 
2.6 
2.1 
1.7 
.8 
1.8 
4.2 
6.0 
6.16 


4.0 
3.5 
2.7 
1.9 
1.7 
1.7 
1.6 
1.4 
1.2 
1.0 
.9 
.8 
.7 
.7 
2.0 
2.1 
1.7 
1.0 
.9 
.7 
.7 
.7 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.5 
.6 


5.0 

5.6 

3.0 

2.25 

2.0 

1.8 

1.7 

1.7 

1.7 

.7 

.6 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.4 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.4 


0.4 
3.7 
2.9 
2.7 
2.6 
2.4 
1.7 
1.2 

.7 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.7 

.7 

.9 
1.0 
1.5 
1.6 
1.9 
2.5 
1.9  ■ 
1.8 
1.5 
1.4 
1.0 


a9 

.8 
.7 
.7 
.6 
.6 
.6 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
.4 
.4 
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Station  rating  table  for  Little  Missouri  River  at  Camp  Crook,  S.  Dak.,  from  AprU  to  November 

30, 1905. 


S^t.     I>i«han5e. 


Feet,     ' 

See.-ft. 

0.20  j 

3 

.30  1 

7 

1    .40 

16 

.50  I 

26 

.60 

37 

.70 

49 

.80 

62 

.90 

77 

Qa 
helfi 


Diachante.      ^^^^      Discharge.  |,   ^^^f^     !  Di«.harge. 


'  Feet. 

Sec.'fL 

1.00 

93 

1.10 

111 

1.20 

132 

1.30 

156 

1.40 

182 

1.50 

210 

1.60 

239 

Feel. 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


SeC'ft. 
270 
302 
335 
370 
406 


Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 


Sec.-ft. 
523 
565 
608 
652 
697 
743 
790 


The  above  table  is  applicable  only  for  opeD-chaimel  conditions.  It  is  based  on  sixteen  discharge  meaa- 
urementa  made  during  1903-1905,  and  is  well  defined  between  gage  heiglits  0.3  foot  and  2.6  feet.  The  dis- 
charge above  3  feet  is  only  approximate. 

Estimaied  monthly  discharge  ofLitHe  Missouri  River  at  Camp  Crook,  S.  Dak.,  for  1905. 
[Drainage  area,  1,900  square  miles.] 


Month. 


April  20-30. 

May 

June 

July 

August 

September.. 

October 

November. . 


Discharge  in  second-feet. 


The  period. 


Maximum.  Minimum, 


28 
1,320 
3,480 
3,000 
1,320 
2,280 
1,147 

77 


m. 

Mean. 

7 

14.6 

7 

170 

7 

606 

62 

961 

26 

206 

7 

244 

16 

229 

16 

27.2 

Total  in 
acre-feet. 


319 
10,450 
36,180 
50,090 
12,790 
14,520 
14,060 
1,618 


149,000 


Run-off. 


Second-feet 

rsqu 

mile. 


per  square 
nfh 


0.0077 
.089 
.320 
.506 
.109 
.128 
.121 
.014 


Depth  in 
inches. 


0.0032 
.103 
.367 
.583 
.126 
.143 
.140 
.016 


I.ITTI.E  MISSOUBI  RIVER  AT  MEDORA,  N.  DAK. 

This  station  was  established  May  12, 1903.  It  is  located  at  the  Northern  Pacific  Railway 
bridge,  one-third  mile  west  of  the  railroad  station  at  Medora,  N.  Dak. 

The  channel  is  straight  for  100  feet  above  the  station  and  300  feet  below.  The  right  bank 
is  clean,  low,  and  overflows  at  very  high  stages;  the  left  bank  is  almost  perpendicular  and 
has  a  height  of  30  feet  above  gage  datunS.  The  bed  of  the  stream  is  of  clay  and  sand,  and 
sometimes  scours  from  5  to  8  feet  during  floods;  at  ordinary  stages  the  bed  changes  only 
slightly.  There  is  but  one  channel,  broken  by  three  piers,  according  to  the  stage  of  the 
river-  In  the  latter  part  of  1903  the  cross  section  at  the  bridge  was  temporarily  changed 
during  repairs  to  the  bridge  by  the  railroad  company,  continuing  several  months. 

Diflchaige  measurements  are  made  from  the  railroad  bridge  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  left  end  of  the  guard  rail  on  the  lower  side  of  the  bridge, 
2.9  feet  west  of  the  east  face  of  the  concrete  abutment. 

The  gage  was  read  during  1905  by  W.  A.  Brubaker  and  P.  £.  Anderson.  A  standard 
chain  gage  is  located  on  the  lower  side  of  the  railroad  bridge  at  a  point  91  feet  from  the 
initial  point  for  soundings.  There  is  also  a  vertical  board  gage  reading  from  1  foot  to  9 
feet,  fastened  to  a  pile  in  the  river  about  20Q  feet  above  the  bridge.  August  7, 1905,  on 
account  of  the  bridge  having  been  changed  by  the  railroad,  a  chain  length  of  30.92  feet  was 
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established,  which  made  the  readings  agree  with  the  timber  gage.  The  bench  mark  is  the 
top  of  the  southwest  comer  of  the  concrete  abutment  on  the  left  bank;  elevation  above  gage 
datum,  30.11  feet.  The  top  of  the  gage  pulley  is  31.6  feet  above  the  gage  datum,  which 
is  about  2,230  feet  above  sea  level,  as  determined  by  hand  level  from  the  railroad  station  at 
Medora,  N.  Dak. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Pi^>ers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  70-71;  130,  pp  146-147. 
Discbarge:  99,  p  71;  130,  p  147. 
Discharge,  monthly:  99,  p  73;  130,  p  149. 
Gage  heights:  99,  pp  71-72;  130,  pp  147-148. 
Ratmg  table:  99,  p  72;  130,  p  148. 

Discharge  measurements  ofLitde  Missouri  River  at  Medora^  N.  Dak.,  in  1906. 


Date. 


March  26... 

July7 

Julys 

Do 

Do 

August  6... 
August?... 
August  24.. 
October  16. 


Hydrograpber. 


E.  F.  Chandler , 

Chandler  and  Richards. 

....do 

E.  F.  Chandler , 

R.  Richards 

do 

do 

do 

do 


Width. 


Feet 
59 
183 
180 
180 
181 
143 
135 
88 
74 


Area  of       Mean 
section,    velocity. 


Sq.ft. 
130 
1,026 
959 
966 
975 
456 
398 
173 
186 


Ft.  per 
sec. 


4.19 
4.73 
4.27 
4.30 
2.75 
2.61 
1.55 
.87 


Gage 
height. 


Dis- 
charge. 


Feet. 

See.-ft- 

3.60 

123 

8.45 

4,30B 

8.08 

4,539 

8.13 

4,124 

8.18 

4.195 

5.96 

1,256 

5.61 

1,038 

4.01 

260 

3.72 

161 

LITTLS   MISSOURI   BIVSB   DBAINAOE   BASIN. 
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Dmly  gage  hei^,  in  feet,  qf  Little  MiMtmri  River  ai  Medom,  N.  Dak.,  far  1906. 


Day. 


1 
2 
3 
4. 

5 

6 

7 

8 

9. 
10. 
11 
12. 
13 
14 
15. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
2B.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Feb.      Mar. 


3.0 
3.3 
4.5 
4.9 


7.2 
7.0 
0.5 
6.5 
6.3 
6.4 
4.3 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.9 
3.9 
8.8 
3.8 
3.8 
3.7 
3.6 
3.6 
3.6 
3.5 
8.5 
3.5 
3.4 
3.4 
3.3 


Apr.. 


3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.1 
3.1 
3.0 
8.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
3.9 
2.8 
2.8 
2.8 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
3.6 
2.6 


May.  I  June. 


2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.8 
2,9 
3.5 
3.5 
3.8 
3.8 
3.7 
3.6 
816 
3.6 
3.6 
3.6 
3.6 
3.6 
8.5 
3.5 
3.4 
3.3 
3.3 
3.3 
3.2 
8.2 
8.2 


3.2 
3.2 
3.1 
8.7 
9.4 
8.5 
9.3 
8.2 
7.3 
6.1 
6.0 
5.8 
5.2 
6.3 
5.8 
6.4 
5.4 
5.1 
4.6 
6.6 
7.8 
7.9 
9.2 
8.2 
8u6 
7.0 
6.8 
6.6 
6.5 
6.3 


July. 


Aug.   .  Sept.   I    Oct 


9.8 
10.2 
9.8 
7.6 
&8 
9.2 
8.6 
8.2 
7.9 
7.4 
7.2 
7.2 
6.7 
6.0 
5.3 
5.0 
4.7 
4.5 
5.2 
8.8 
8.5 
8.3 
8.8 
9.0 
7.9 
7.3 
7.2 
7.0 
7.7 
6.1 
6.1 


5.8 
5.6 
6.8 
7.2 
7.3 
6.4 
5.1 
6.0 
6.1 
5.9 
5.5 
5.1 
4.9 
4.3 
4.0 
8.8 
4.0 
4.2 
4.0 
3.8 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3.5 
3.5 


3.5 
3.5 
3.4 
3.4 
3.4 
6.0 
5.6 
5.0 
4-7 
4.5 
4.3 
4.1 
4.0 
4.0 
4.0 
3.8 
3.6 
3.4 
3.4 
3.2 
3.0 
3.0 
2.8 
2.8 
2.6 
2.6 
2.5 
2.4 
4.5 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
5.0 
5.0 
5.0 
4.0 
4.8 
4.6 
4.4 
4.2 
4.0 
4.0 
4.0 
3.9 
3.8 
3.8 
3.7 
3.6 
3.6 
3.6 
3.5 
3.4 
3.6 
3.4 
3.4 
3.4 
3.3 
3.3 


Nov. 


3.6 
5.1 
5.0 
4.6 
5.0 
4.9 
4.7 
4.4 
4.2 
4.0 
3.8 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 


Note.— River  frosen  Jaauary  1  to  Febniarv  28,  during  part  of  the  time  frozen  to  bottom  in  plaoef, 
tlw  diaehargs  being  very  small.    Also  froten  November  &  to  December  31. 
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Station  rating  table  for  Little  Missovri  River  at  Medora^  N.  Dak.ffrom  February  28  to  Novem- 
ber 28, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

1 
Discharge. 

Sec.-ft. 

Gage 
height. 

Discharge. 

'     Gage 
height. 

Feet. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Feet. 

Sec.-ft. 

See.-fL 

2.40 

1.9 

3.90 

223 

5.30 

870 

7.40 

2,405 

2.50 

2.2 

4.00 

260    1 

5.40 

925 

7.60 

2,600 

2.60 

2.7 

4.10 

298    1 

5.50 

980 

7.80 

2,805 

2.70 

3.3 

4.20 

338 

5.60 

1,035 

8.00 

3,015 

2.80 

4.1 

4.30 

380 

5.70 

1,095 

i       8.20 

3,230 

2.90 

5.2 

4.40 

424 

5.80 

1,165 

'        8.40 

3,450 

3.00 

6.8 

4.60 

470 

5.90 

1,215 

8.60 

3,675 

3.10 

9.8 

i       4.60 

520 

6.00 

1,280 

8.80 

3,905 

3.20 

15 

4.70 

670 

6.20 

1,410 

1       9.00 

4,140 

3.30 

29 

4.80 

620 

6.40 

1,655 

i       9.20 

4,380 

3.40 

54 

4.90 

670 

6.60 

1,710 

9.40 

4,620 

3.50 

85 

i        5.00 

720 

6.80 

1,870 

9.60 

4,800 

3.00 

118 

5.10 

770 

7.00 

2,040 

9.80 

6,100 

3.70 

152 

5.20 

820 

7.20 

2,220 

<      10.00 

5,340 

3.80 

187 

1 

•J 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measurfr- 
ments  made  during  1964-5,  and  is  well  denned  between  gage  heights  3.2  feet  and  6  feet,  it  has  t>een 
extended  beyond  these  limits,  being  based  on  three  high-water  measurements  near  8  feet  gage  height. 
Above  6  feet  the  table  can  be  considered  as  only  approximate. 

Egtimaied  monthly  discharge  of  Little  Missouri  River  at  Medora,  N.  Dak. ,  for  1903.a 
[Drainage  area,  5,785  a  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


n*S?2:?r.l*S    Depth  in 
per^scjuare     ,„Pj,^, 


March 

April 

May 

June 

July 

August 

September 

October 

November  1-28. 


The  period. 


2,220 

29 

187 

4,620 

5,580 

3,905 

1,280 

720 

770 


29 
2.7 
2.7 
9.8 
470 

85 
1.9 

29 

54 


467 

8.1 

60.5 

2,016 

2,696 

781 

235 

271 

236 


28,720 

483 

3,720 

120,000 

165,800 

48,020 

13,980 

16,660 

13, 110 


0.081 
.0014 
.010 
.349 
.467 
.135 
.041 
.047 
.041 


0.063 
.0016 
.012 
.389 
.538 
.157 
.046 
.054 
.043 


410,500 


a  Revised  since  1904  report. 
KNIFE  RIVER  DRAINAGE  BASIN. 
KNIFE  RIVER  AT  BRONCHO,  N.  DAK. 

Knife  River  rises  in  the  northeastern  part  of  Billings  County,  N.  Dak.,  flows  southeast- 
ward, then  northeastward,  and  unites  with  the  Missouri  near  Stanton,  Mercer  County, 
N.  Dak. 

The  gaging  station  was  established  May  29, 1903.  Its  first  location  was  at  a  point  about 
600  feet  east  of  H.  M.  Haven's  ranch  house,  where  the  Broncho  post-office  was  situated  at 
that  time,  and  about  23  miles  north  of  Hebron,  N.  Dak.,  on  the  Northern  Pacific  Railway. 
Owing  to  the  abandonment  of  the  Haven  ranch  and  the  removal  of  the  post-office  to  the 
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house  of  F.  M.  Smith,  in  the  S£.  }  sec.  4,  T.  142,  R.  90  W.,  ahout  3  miles  up  the  valley,  the 
location  was  abandoned  and  a  new  station  was  established  at  the  ranch  of  Mr.  Smith.  As 
no  streams  enter  the  river  between  the  two  points  the  run-off  will  be  practically  identical. 

The  channel  is  straight  for  150  feet  above  the  station  and  400  feet  below.  Both  banks 
are  high  and  grassy  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  firm 
clay  and  silt  and  may  scour  a  little,  but  does  not  shift.  The  current  at  the  cable  is  sluggish 
except  at  high  stages. 

Dischaige  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  poiut  for 
soundings  is  at  the  cable  support  on  the  right  bank.  Distances  from  the  initial  point  are 
determined  by  a  tagged  line  of  heavy  telegraph  wiies.  Low-water  measurements  are  made 
by  wading  a  few  rods  below  the  gage. 

The  gage,  which  was  read  during  1905  by  Sara  J.  Smith,  is  of  the  standard  chain  type, 
mounted  on  a  projecting  timber  extending  horizontally  out  over  the  water  and  substan- 
tially braced  and  guyed.  The  length  of  the  chain  is  32.65  feet.  The  distance  from  the 
center  of  the  gage  pulley  to  the  zero  of  the  scale  is  11.7  feet,  and  the  diameter  of  the  pulley 
is  0.22  foot.  The  elevation  of  the  center  of  the  pulley,  referred  to  the  gage  datum,  is  20.86 
feet,  while  that  of  the  horizontal  gage  scale  timber  at  the  shore  end  is  21.03  feet.  Supple- 
mentary to  the  chain  gage  are  two  rod  gages  driven  into  the  left  bank  about  75  feet  down- 
stream from  the  chain  gage,  consisting  of  timbers  braced  to  posts  in  the  bank.  The  lower 
section  reads  from  2.6  to  9  feet;  the  upper  reads  from  9  to  13.9  feet.  The  chain  gage  is 
referred  ip  bench  marks  as  follows:  (1)  A  cross  on  the  top  of  a  gray  granite  bowlder  1  foot 
in  diameter,  set  flush  with  the  ground  in  the  line  of  the  gage  timber  prolonged  5  feet  behind 
the  inner  end  of  same;  elevation  above  the  zero  of  the  gage,  21.15  feet.  (2)  A  horizontal 
line  of  five  nails  driven  into  a  joint  of  the  stone  foundation  of  the  observer's  house,  3  inches 
from  the  southeast  comer;  elevation  above  the  gage  datum,  31.25  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deseiiption:  09,  p  68;  130,  pp  14»-150. 
Dbcbarge:  99,  p  60;  130,  p  150. 
Discharge,  monthly:  99,  p  70. 
Gage  heights:  99,  p  60;  130,  p  150. 
Bating  table:  99,  p  70. 


Discharge  rruasuremenis  of  Knife  River  at  Br<mcho,  N.  Dak,,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

QafiB 
height. 

Dis- 
charge. 

March  23 

E.  F.  Chandler 

Feet. 
10 
10 
62 
47 
32 
11 
9 

Sq.ft. 
8.6 
8.4 
261 
233 
40 
2.9 
6.3 

Ft.  per 
see. 

2.12 
1.16 
2.42 
2.09 
1.09 
.70 
.50 

Feet.  • 
3.89 
3.60 
7.51 
6.92 
4.05 
3.35 
3.37 

8ee.'ft, 
18 

Julv3 

Chandler  and  Richards 

9.8 

Julys 

do.... 

632 

JalyS 

do 

486 

Augusts 

R.Richards 

44 

August  26 

do 

2 

October  17 

do : 

3.1 

NoTE.—Measurements  made  at  different  sections. 
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Daily  gage  height j  in  feet,  of  Knife  River  at  Broncho ,  N.  Dak.^fw  1906. 


Day. 

Mar. 

1 

2 

3 

4 1   . 

5 ' 

6 

7 1 

8 '    . 

9 1 

10 1 

11 1 

12 1 

13 1 

14 

15 .'  .. 

16 

17 

18 1 

19 

20 1 

21 

22 ' 

23 

3» 

24 

3.8 

25 

3  9 

26 

3.8 

27 

»8 

28 

3.75 

29... 

3.7 

30 

3.7 

31 

3.7 

Apr.      May. 


June. 


July. 


3.7 

3.7 

3.65 

3.65 

3.6 

3.6 

3.6 

3.6 

3.55 

3.55 

3.55 

3.52 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

3.45 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 


3.5 

3.45 

3.4 

3.8 

6.1 

4.4 

7.4 

6.5 

6.0 

4.65 

4.3 

4.15 

4.1 

3.9 

3.9 

3.9 

3.9 

4.1 

4.1 

4.0 

4.05 

4.15 

4.0 

3.9 

3.8 

3.7 

3.7 

3.7 

3.6 

3.6 


■| 


3.6 

3.6 

3.6 

3.6 

7.2 

6.5 

4.8 

4.4 

4.2 

4.1 

3.9 

3.95 

3.9 

3.85 

3.7 

3.9 

5.0 

4.4 

4.0 

3.9 

3.8 

3.8 

3.6 

3.6 

3.53 

3.5 

3.5 

3.5 

3.45 

3.45 

3.4 


Aug. 


3.35 

3.4 

5.8 

4.2 

3.95 

3.65 

3.6 

3.6 

3.5 

3.45 

3.45 

3.45 

3.4 

3.5 

3.5 

3.5 

3.5 

3.45 

3.45 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 

3.25 

3.25 

3.25 

3.26 

3.2 

3.2 


Sept. 


Oct.       Nov. 


3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.2 

3.2 

3.2 

3.2 

3.2 

3.3 

3.25 

3.25 

3.2 

3.2 

3.3 

3.4 

3.3 

3.2 

3.4 

3.2 

3.3 

3.25 

3.25 

3.25 

3.25 

3.4 


3.45 

3.3 

3.35 

3.4 

3.3 

3.4 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.35 

3.35 

3.35 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.8 

3.3 


3.3 

3.3 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.45 

3.43 

3.4 

3.4 

3.4 

3.4 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 


I 


Note.— River  frozen  over  November  27. 

HEART  RIVER  DRAINAGE  BASIN. 
HEART  RrV'ER  NEAR  RICHARDTON,  N.  DAK. 

Heart  River  rises  in  eastern  Billings  County,  N.  Dak.,  flows  eastward  and  aoutheastward 
for  about  100  miles  by  general  course,  then  turns  abruptly  to  the  north  and  northeast  and 
enters  the  Missouri  near  Bismarck,  N.  Dak. 

The  gaging  station  was  established  May  18,  1903.  It  is  located  at  the  iron  highway 
bridge  10  milas  south  of  the  Northern  Pacific  Railway  station  at  Richardton,  N.  Dak. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  Both  banks  are  high 
and  covered  with  brush.  The  bed  of  the  stream  is  sandy  and  shifting.  The  velocity  of  the 
current  is  moderate. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  end  of  the  guard  rail  on  the  lower  side  of  the  bridge,  at  the 
left  bank. 

A  standard  cliain  gage,  which  was  read  once  each  day  during  1905  by  W.  F.  Church,  is 
located  on  the  lower  side  of  the  bridge.  The  length  of  the  chain  is  24.34  feet.  The  gage  is 
referred  to  bench  marks  as  follow\s:  (1)  Tlie  top  of  the  foot-guard  rail  at  a  distance  of  45  feet 
from  the  initial  point  for  soundings;  elevation  above  gage  datum,  25.58  feet.  (2)  On  top 
of  the  iron  flanges  around  the  top  of  the  downstream  eastern  edge  of  the  concrete  iron  pier 
on  the  lower  side  of  the  bridge,  on  the  left  bank;  elevation  above  gage  datum,  24.79  feet. 
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The  top  of  the  gage  pul]ej  has  the  same  elevation  as  bench  mark  So.  1.  Gage  datum  is 
2,ld0  feet  above  sea  level ,  as  determined  by  carrying  an  aneroid  barometer  six  times  between 
this  point  and  the  railroad  station  at  Richardton. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p66;  130,  p  151. 
Discharge:  99,  p  66;  130,  p  151. 
Discharge,  monthly:  99,  p  68;  130,  p  153. 
Gage  heights:  99,  p  67;  130.  p  152. 
Rating  table:  99,  p  67;  130,  p  152. 

Discharge  measurements  of  Heart  River  near  Richwrdtony  N.  Dak.,  in  1905. 


Date. 


Hydrographer. 


March  25 E.  F.  Chandler . 

July  7 do 

Augusts R.  Kichards 

August  24 1 do 

October  16 1 do 


Width. 


Area  of 


Mean 


section,    velocity,     height  '  charge. 


Feet. 

36 

66 

15.5 
4.6 
7.0  I 


24      ! 

203  I 
6.6  ! 
1.3! 

4.5  i 


Ft,  per 
sec. 

0.70 

1.60 

.75 

.64 

.64 


Gag 


I 


Dis- 


Feet. 
4.64 
6.88 
4.24 
4.00 
4.14 


8ec.-ft. 
17 
325 
5.0 
.9 
2.9 


Note.— Measurements  made  at  different  sections. 

Daily  gage  height  ^  in  feet  ^  of  Heart  River  near  Richardton  ^  N.  Dak.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 
6. 

8- 
9. 

10. 

II. 

12. 

13. 

14. 

1.1. 

16- 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Mar. 

6.6 

7.25 

6.8 

6.1 

(U 

6.1 

5.6 

5.5 

5.5 

5.5 

5.5 

5.4 

5.1 

5.0 

4.9 

4.9 

4.8 

4.8 

4.8 

4.8 

4.7 

4.7 

4.7 

4.6 

4.6 

4.6 

4.6 

4.6 

4.5 

4.5 

4.5 


Apr.    I  May. 


4.5 
4.5 
4.5 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 


4.1 
4.1 
4.1 
4.2 
4.3 
4.3 
4.3 
4.3 
4.3 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 


June.      July.      Aug.      Sept.       Oct. 


4.2 


4.2  i 

4.2 

4.2 

6.7 

5.4 

5.1 

5.5 

5.7 

5.1 

4.9 

4.9 

4.7- 

4.6 

4.6 

4.5 

4.5 

4.6 

4.7 

4.7 

4.6 

4.6 

4.7 

4.8 

4.7 

4.7 

4.6 

4.5 

4.5 

4.4 


4.4 
4.4 
4.4 

4.4 

9.1 

9.1 

7.4 

6.2 

5.6 

5.3 

5.1 

5.0 

4.9 

4.8 

5.55 

7.05 

6.6 

6.0 

5.7 

5.0 

5.1 

4.6 

4.6 

4.6 

4.5 

4.5 

4.5 

4.4 

4.4 

4.4 

4.4 


4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.9 


3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8  ! 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

4.5 

4.5 

4.4 

4.3 

4.3 

4.3 

4.2 

4.2 

4.1 

4.1 

4.1 


4.1 
4.1 
4.1 
3.9 
3.9 
3.9 
3.9 
3.9 
4.2 
4.3 
43 
4.2 
4.2 
4.1 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4.2 
4.2 
4.2 


Nov. 


4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.4 
4.4 
4.4 
4.4 


NonL— River  frozen  January  1  to  February  26  and  November  24  to  December  31. 
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Station  rating  table  for  Heart  River  near  EickardUm,  N.  Dak.,  'from  March  1  (o  November 

jg5, 1906. 


Gage 
height. 

1 
Discharge. 

hei^t. 

Discharge.  | 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

3.90 

0.5 

5.00 

42 

6.10 

187 

7.40 

430 

4.00 

1 

5.10 

51 

6.20 

204    , 

7.60 

471 

4.10 

2        ! 

5.20 

61 

6.30 

221     ' 

7.80 

513 

4.20 

4        1 

5.30 

72 

6.40 

238    ; 

256    |l 

8.00 

556 

4.30 

6 

5.40 

84 

6.50 

8.20 

600 

4.40 

9 

5.60 

97 

2.60 

274 

8.40 

645 

4.50 

12 

5.60 

110 

6.70 

292    ,| 

8.60 

092 

4.60 

16 

5.70 

124 

6.80 

310 

8.80 

740 

4.70 

21 

5.80 

139 

6.90 

330 

9.00 

788 

4.80 

27 

5.90 

155 

7.00 

350    ' 

4.90 

34 

6.00 

171 

7.20 

390    , 

ll 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  five  discharge  meaJi^ 
urements  made  during  1935  and  one  high-water  measurement  during  1934.  It  is  well  defined  between 
gage  heights  4  feet  and  5  feet,  and  has  been  extended  beyond  these  limits,  being  based  on  one  measure- 
ment at  6.9  feet  and  one  at  11  feet.    Above  7  feet  the  estimate  can  be  considered  only  approximate. 

Estimated  monthly  d&charge  of  Heart  River  near  Richardton,  N.  Dak.,  for  1905. 
[Drainage  area,  1,250  square  miles.] 


Month. 


March 

April 

May 

June 

July 

August 

September 

October 

November  1-23. 


The  period. 


Discharge  In  second-feet. 


Maximum.  Minimum. 


400 

12 

9 

292 

812 

6 

12 

6 

•    9 


12 
2 

2 

4 
9 


Mean. 


83.1 
5.8 
6.6 

36.3 
125 
3.1 
2.2 
2.2 
6.0 


Total  in 
acre-feet. 


5,110 
345 
344 
2,160 
7,686 
191 
131 
135 
274 

16,380 


Run-off. 


Second-feet 
persauare 


Depth  in 


0.066 
.0016 
.0045 
.029 
.100 
.0025 
.0017 
.0017 
.0048 


0.O76 

.0061 

.0053 

.032 

.115 

.0029 

.0019 

.0020 

.0041 
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APPLE  CREEK  DRAINAGE   BASIN. 
APPL.B  CREEK  NEAR  BISMARCK,  K.  BAK. 

A  temporary  station  was  established  od  Apple  Creek  6  miles  east  of  Bismarck,  N.  Dak., 
at  the  bridge  on  the  township  line  between  sec.  3,  T.  138,  and  sec.  34,  T.  139.  The  gage 
was  read  by  William  S.  Hedges. 

Discharge  measurements  of  Apple  Creek  near  Bismarck ,  N.  Dak.,  in  1905. 


Date. 


Hydrographer. 


I 
March  2 1  Walter  Skelton . 

M&rch6 ' do 

March  8 do 

March  34 do 

April  5 do 

April  19 1 do 

May  29 do 

June  6 ' do 

Juoe7 1 do 

June  9 do 

June  10 do 


Width. 

Feet, 

Area  of 
section. 

Mean 
velocity. 

hel^. 

Dis- 
charge. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

Sec.-^fi. 

16 

10.8 

0.99 

3.20 

10.7 

27 

95 

2.12 

6.10 

200 

21 

84 

2.10 

6.50 

150 

9.5 

15.3 

1.02 

1.05 

16.8 

8.6 

13.6 

1.12 

.90 

15.2 

6 

7.0 

•    .94 

.35 

6.6 

6 

7.3 

.80 

.50 

5.8 

18 

52 

1.19 

2.90 

63 

18 

38 

1.06 

2.30 

40 

35 

150 

1.53 

6.65 

343 

34 

90 

1.44 

4.60 

130 

DaUy  gage  height,  in  feet,  of  Apple  Greek  near  Bismarck,  N.  Dak.,  for  1905. 


Day.            1  Feb. 

Mar. 

3.4 

3.4 

3.45 

3.75 

4.4 

6.06 

6.45 

5.7 

6.4 

6.3 

4.0 

3.75 

3.2 

3.0 

2.8 

2.6 

Apr. 

May. 

June.' 

0.5 

.6     1 

Day. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

1 

0.96 
.8 
.8 
.95 

0.3 
.3 

17 

3.6 
2.4 
3.3 
3.3 
3.15 

.3 

.3 

.35 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

1.0 
1.0 
.9 
.7 
.6 
.6 
.6 
.6 
.6 
.5 
.6 
.5 
.6 
.5 
.5 

1.6 

2 

18 

1.4 

3 1.... 

.3  1    -.•» 

19 

1.4 

4 

.3 
.4 
.3 
.3 
.3 
.4 
.5 
.6 
.7 
.7 
.8 
.9 
1.0 

.5 
2.46 
2.95 
2.36 
3.45 
6.50 
4.6 
4.8 
4.0 
2.0 
1.5 
1.5 
1.5 

30 

1.3 

5 

21 

1.3 

6 1 

23 

1.3 

7 

23 

1.3 

8 

34 

1.05 

1.1 

1.1 

1.1 

1.1 

1.05 

1.0 

1.0 

1.3 

1 

26 *... 

1.3 

10 

26 

1.4 

11 

27 

3.4 
3.4 

'  1.4 

12 

38 

2.1 

13 

29 

14 

30 

15 

31 

16 ' 

1 

Note.— Flow  commenced  February  27. 

Estimaied  monthly  discharge  of  Apple  Creek  near  Bismarck,  N.  Dak.,  for  1905. 


Month. 


March 

April 

May 

June  1-31 

MoTC—Thete  estimates  are  only  approximate. 


Discharge  in  second-feet. 


Maximum.  Minimum, 


307 
15 
16 

344 


Mean. 


54.7 
8.8 
9.0 

50.0 


Total  in 
acre-feet. 


3,363 
524 
653 

3,082 
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CANNON  BALL  RIVER  DRAINAGE  BASIN. 
CANNON  BALL  RIVER  AT  STEVENSON,  N.  DAK. 

Cannon  Ball  River  is  formed  by  two  chief  branches — North  and  South  forks.  North 
Fork  rises  in  White  Butte,  in  southern  Billings  County,  N.  Dak.,  flows  northeastward  for 
about  20  miles  and  then  turns  abruptly  to  the  southeast;  South  Fork  rises  in  Whetstone 
Butte,  in  the  western  part  of  Hettinger  County,  runs  southeastward  for  approximately  40 
miles  and  then  turns  northeastward;  the  two  streams  unite  about  5  miles  south  of  Three 
Buttes,  in  south-central  Morton  County,  whence  the  main  stream  flows  to  the  north  and 
east,  entering  the  Missouri  about  25  miles  southeast  of  Bismarck,  N.  Dak. 

The  gaging  station  was  established  June  10, 1903.  It  is  located  one-half  mile  west-north- 
west of  the  post-office  at  Stevenson,  in  sec.  20,  T.  133  N.,  R.  82  W.,  and  about  40  miles 
south  of  Mandan,  N.  Dak. 

The  channel  is  straight  for  100  feet  above  the  station  and  400  feet  below.  The  right  bank 
is  low,  slopes  gradually  up  from  the  water's  edge,  and  is  covered  with  timber  and  brush;  the 
left  bank  is  steep  and  about  25  feet  high.  The  bed  of  the  stream  consists  of  clay,  soft  mud, 
and  loose  stones,  and  {probably  shifts  somewhat.  The  depth  varies  from  2  to  5  feet  at  low 
stages.    The  current  velocity  is  ordinarily  sluggish. 

Discharge  measurements  are  made  from  a  car  and  cable  about  200  feet  above  the  gage. 
A  tagged  wire  is  stretched  above  the  cable.  The  initial  point  for  soundings  is  a  point  2  feet 
back  from  the  cable  support  on  the  left  bank. 

The  gage,  which  was  read  during  1905  by  Donald  Stevenson,  is  of  the  chain  type  and  was 
put  in  June  30,  1905,  to  replace  the  old  gage,  which  was  in  bad  condition.  The  new  gage 
has  a  chain  length  of  21.76  feet.  The  gage  is  supported  by  four  solidly  set  posts  on  top  of 
which  is  a  horizontal  timber,  and  is  well  brac4?d  and  guyed.  The  pulley  diameter  is  0^1 
foot  and  the  distance  from  its  center  to  the  zero  of  the  scale  is  5.57  feet.  The  elevation  of  the 
highest  point  (marked  with  a  cross),  which  is  near  the  east  corner  of  the  flat  top  of  a  large 
granite  rock,  4  by  9  feet,  rising  out  of  a  pool  to  the  right  of  its  middle  a  few  feet  below  the 
gage,  is  4.84  feet  above  gage  datum.  The  datum  of  the  gage  is  about  1,700  feet  above  sea 
level,  as  determined  by  carrying  an  aneroid  barometer  six  times  between  this  station  and 
Mandan,  N.  Dak. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  PapetB 
of  the  United  States  Geological  Survey : 

Description:  99,  p  64;  130,  pp  153-154. 
Discharge:  99,  p  65;  130,  p  164. 
Gage  heights,  99,  p  65;  130;  p  154-155. 

Discharge  measurements  of  Cannon  Ball  River  at  Stevenson,  N.  Dak,,  in  1906. 


Date. 


March  28 

June  29  o 

June  30a  

August  3<» 

August  28 <»... 
August  29o... 
October  17  o  . . 


Hydrographer. 


E.  F.  Chandler. 
....do 


R.  Richards 

....do 

....do 

E.  F.  Chandler. 


Width. 
Feet. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sq.ft. 

Ft.  per 
sec. 

Sec.-fl. 

114 

168 

0.59 

3.66 

99 

40 

56 

2.19 

3.45 

123 

68 

132 

.87 

3.49 

114 

68 

120 

.85 

3.52 

1Q3 

38 

32 

.62 

2.88 

20 

34 

21 

.92 

2.85 

19 

14 

9.6 

.50 

2.61 

4.8 

a  Made  by  wading. 
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DaHy  gage  Keighi,  vnfeetf  of  Cannon  Ball  River  at  Stevenson^  N.  Dak.,  for  1905. 


Day. 


Feb.       Mar.       Apr. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

4.7 
5.7 
6.4 
8.4 
8.9 
8.0 


24 

25 

26 

27 

28 

29 

30 

31 

7.4 
7.2 
7.0 
6.9 
6.2 
6.2 
6.0 
3.9 
4.0 
4.1 
4.2 
4.2 
4.2 
4.1 
4.1 
3.9 
3.9 
3.7 
3.7 
3.7 
3.8 
4.0 
3.7 
3.6 
3.4 
3.5 
3.4 
3.6 
3.6 
3.7 
3.8 


3.7 
3.5 
3.5 
3.4 
3.3 
3.3 
3.3 
3.2 
3.2 
3.2 
3.1 
3.1 
3.2 
3.2 
3.3 
3.1 
3.1 
3.0 
3.0 
3.0 
2.9 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.6 
2.8 
2.8 


ay. 

June.  1 

2.8 

2.5 

2.9 

2.7 

3.2 

2.8 

4.1 

2.8 

5.2 

6.2 

5.7 

6.2 

5.7 

6.1 

5.6 

7.1 

5.1 

6.5 

4.8 

3.6 

4.8 

3.5 

4.3 

3.5 

3.8 

3.2 

3.6 

2.9 

3.3 

2.9 

3.3 

2.8 

3.2 

2.6 

3.2 

2.6 

3.0 

2.4 

3.0 

2.4 

3.0 

2.9 

3.1 

2.9 

3.1 

3.9 

2.9 

3.8 

2.8 

3.4 

2.6 

3.3 

2.6 

3.3 

2.6 

2.6 

2.5 

2.9 

2.5 

3.5 

2.5 

3.5 
3.5 
3.5 
4.1 
4.3 
4.5 
4.8 
5.2 
4.7 
4.5 
4.3 
5.2 
5.0 
4.6 
4.4 
4.6 
5.3 
5.0 
4.7 
4.7 
3.5 
3.3 
3.5 
3.4 
3.2 
3.2 
3.0 
3.0 
2.8 
2.8 
3.0 


I 


3.0 
3.3 
3.5 
3.2 
3.8 
3.3 
3.0 
2.8 
2.6 
2.6 
2.4 
2.6 
2.6 
2.7 
2.7 
2.8 
2.9 
2.9 
3.9 
3.9 
3.8 
3.8 
4.0 
4.0 
3.8 
2.9 
3.0 
3.2 
3.2 
3.1 
3.0 


2.9 
2.9 
2.7 
2.7 
2.6 
2.5 
2.5 
2.4 
2.3 
2.6 
2.6 
2.5 
2.3 
2.3 
2.5 
2.6 
2.8 
2.8 
2.7 
2.7 
2.6 
2.5 
2.6 
2.4 
2.4 
2.3 
2.2 
2.2 
2.0 
2.0 


Dt. 

Nov. 

2.0 

3.0 

1.8 

3.0 

1.8 

3.1 

1.9 

3.2 

1.9 

3.2 

1.9 

3.2 

1.9 

3.1 

1.5 

3.1 

1.5 

2.9 

1.5 

2.7 

1.3 

2.7 

1.0 

2.7 

.8 

2.7 

.8 

2.8 

.8 

2.8 

2.4 

2.8 

2.6 

2.9 

2.6 

2.9 

2.6 

2.9 

2.7 

2.9 

2.7 

2.8 

2.8 

2.9 

2.8 

2.9 

2.9 

3.0 

2.9 

3.0 

?  8 

?  8 

?  7 

?  8 

?  8 

2.9 

Note.— River  /rozen  November  26. 

'  GRAND  RIVER  DRAINAGE  BASIN. 
GRAND  RIVER  AT  SEIM,  8.  DAK. 

Grand  River  is  formed  by  North  and  South  forks,  which  rise  in  the  hills  of  northwestern 
South  Dakota  and  unite  at  Seim,  whence  the  main  stream  flows  eastward  to  its  point  of 
junction  with  the  Missouri.  The  country  drained  is  gently  rolling  and  the  soil  is  a  sandy 
loam.  There  is  very  little  land  under  cultivation.  The  only  timber  is  along  the  banks  of 
the  river  and  its  few  tributaries.    The  main  floods  occur  in  March,  May,  June,  and  July. 

The  gaging  station  was  established  June  6,  1904.  It  is  located  just  below  the  junction 
of  North  and  South  forks,  about  800  feet  east  of  the  store  at  Seim.  The  channel  is  curved 
for  about  200  feet  above  and  300  feet  below  the  station.  The  right  bank  is  low,  somewhat 
wooded  with  scattered  trees,  and  is  subject  to  overflow;  the  left  bank  is  high  and  clean  and 
does  not  overflow.  The  bed  is  composed  of  sand  and  gravel  and  is  free  from  vegetation 
and  permanent.  There  is  but  one  channel  at  high  water,  but  during  low  stages  there  are 
three  channels  above  the  gage  and  one  channel  below.  The  current  is  'swift.  The  flow 
ceases  for  a  month  or  more  in  August  and  September.  Gage  heights  range  from  1 .5  to  10 
feet. 

Discharge  measurements  are  made  by  wading  near  the  gage  or,  during  high  water,  by 
floats.    The  initial  point  for  soundings  is  the  3-foot  mark  of  the  gage. 
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The  gage,  which  was  read  during  1905  once  each  day  by  James  McGee,  is  inclined  and 
in  two  sections.  It  is  fastened  to  a  tree  and  to  posts  set  in  the  left  bank.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  railroad  spike  in  the  tree  to  which  the  upper  sec- 
tion of  the  gage  is  attached;  elevation,  9.10  feet  above  the  zero  of  the  gage.  (2)  A  railroad 
spike  driven  into  a  cottonwood  tree  125  feet  from  the  left  bank,  opposite  the  gage;  eleva^ 
tion,  14.08  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  155-156. 

Discharge  meaaurementa  of  Grand  River  at  5«m,  S.  Dak.,  in  1905. 


Date. 


Mayl 

May  1 

July  16.... 
August  21 . 


Hydrographer. 


H.  D.  Comstock 

do 

do 

Stevens  and  Comstock . 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage, 
height. 

Feet. 

Sq.ft. 

Ft.  per 
tec. 

Feet. 

18 

5.4 

1.07 

1.64 

18 

6.0 

1.05 

1.64 

66 

57.0 

2.21 

2.46 

50 

38.0 

1.53 

2.09 

Dis- 
charge. 


See,-ft. 
5-8 
6.3 
126 


Daily  gage  height^  in  feet,  of  Grand  River  ai  Seim,  S.  Dak.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


Apr. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
1.9 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 


May. 


23 

24 

25 

26 

27 

28 

29 

30 

31 

1.7 
1.7 
2.0 
3.0 
3.0 
2.8 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.7 
1.7 
2.0 
2.0 
1.8 
1.8 
1.8 
1.9 
1.9 
2.0 


June. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.6 
2.6 
2.5 
9.4 
3.2 
3.2 
3.2 
3.6 
3.6 
3.6 
3.6 
3.6 
4.0 
4.9 
4.6 
4.5 
3.0 
2.8 
2.5 
2.5 
2.5 
2.4 
2.4 
2.2 
2.2 


July. 


2.2 
2.2 
4.0 
3.6 
3.5 
3.0 
2.7 
2.6 
2.5 
2.4 
2.4 
2.2 
2.2 
2.2 
2.1 
2.4 
2.5 
2.6 
2.6 
2.8 
2.9 
2.7 
2.5 
2.3 
2.3 
2.3 
2.2 
2.1 
2.6 
2.4 
2.1 


Aug. 


2.1 
2.0 
2.0 
2.1 
2.1 
2.0 
1.9 
1.9 
1.8 
1.8 
1.8 

'  1.8 
1.8 
1.8 
1.8 
4.5 
3.2 
2.6 
2.3 
2.3 
2.0 
1.8 
1.6 
1.6 
1.6 
1.6 
1.6 


Oct. 


Nov. 


1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 


(«) 


1.7 
1.6 
1.7 
1.6 
1.6 
1.6 
1.7 
1.6 


a  No  flow;  water  standing  in  pools,  August  29  to  October  3,  and  November  13  to  15,  inclusive. 
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Station  rating  iaJSUfor  Grand  River  at  Seim,  S.  Dak.,  from  June  6, 1904,  to  November  SO,  1906. 


he^. 

Diflchaige. 

heSSt. 

Discharge. 

'     Oage 
hei^t. 

Discharge. 

h^lSSt. 

Discharge. 

Feet. 

Sec-fL 

Feet. 

8ec.-ft. 

Feet. 

Bec.-ft. 

Feet. 

Sec.-ft. 

1.60 

1 

2.10 

60 

2.70 

190 

3.30 

388 

1.60 

4 

2.20 

76 

2.80 

219 

3.40 

424 

1.70 

10 

2.30 

94 

2.90 

250 

3.50 

461 

1.80 

20 

2.40 

115 

3.00 

283 

1.90 

32 

2.60 

138 

3.10 

317 

2.00 

45 

2.60 

163 

3.20 

352 

The  above  table  is  ^pUcable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  measure- 
ments made  during  1904-^,  and  is  well  deflned  between  gage  heights  1.5  feet  and  3.6  feet.  The  discharge 
aboye  3.5  feet  is  omy  approximate. 

Estimated  monthly  discharge  cf  Grand  River  near  Seim,  S.  Dak.,  for  190^. 


Month. 

Discharge  in  second-feet. 

Total  in 

lAtLTimnvn. 

Mean. 

acre-feet. 

June  6-30 

669 
60 

60 
0 

168 
40.2 

8,331 
1,595 

Jtilyl-20 

Note.— Dry  after  July  20. 

Estimated  monthly  discharge  of  Grand  River  at  Seim,  S.  Dak.,  for  1906. 


Month. 

Discharge  In  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

April  2-30 

45 
283 
3,500 
669 
909 
20 
10 

10 
1 
45 
60 
4 
4 
4 

22.2 
37.7 
423 
167 
79.9 
7.9 
ft.l 

1,277 

Mav : 

2,318 

Jixnc 

25,170 

July 

10,270 

August  1-28 

4,913 

October  4-31 

439 

Novwnb^r  (1-12)  (16-23)  .    .    .  . , 

242 

The  period 

44,630 

Note.— No  flow  August  29  to  October  3  and  November  13  to  15,  Inclusive.    Water  standing  in  pools. 

MOREAU  RIVER  DRAINAGE  BASIN. 

MOREAI7  RIVER  AT  BIXBT,  S.  DAK. 

More&u  River  rises  near  the  western  boundary  of  South  Dakota  and  flows  eastward  into 
the  Missouri.  The  country  drained  is  high  and  rolling  and  the  soil  is  a  sandy  loam.  There 
is  very  little  land  under  cultivation.  There  is  no  timber  except  along  the  banks  of  the  river 
and  its  tributaries,  of  which  the  chief  are*  North  and  South  Forks,  Rabbit  Creek,  and  Thun- 
der Butte  Creek.    The  principal  floods  occur  in  March,  May,  June,  and  July. 

The  gaging  station  was  established  June  4, 1904.  It  is  located  one-fourth  mile  southeast 
of  Bixby,  S.  Dak.,  in  T.  14  N.,  R.  13  E.,  about  1,000  feet  below  the  ford. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  gage.  The  left  bank  is  high 
and  clean  and  does  not  overflow;  the  right  bank  is  timbered  and  is  liable  to  overflow 
in  extremely  high  water.  The  bed  of  the  stream  is  composed  of  sandstone,  contains 
much  clay  and  fine  sand,  and  is  free  from  vegetation  and  permanent.  There  is  but  one 
diannel  at  all  stages.    The  current  is  swift  at  high  water,  but  becomes  sluggish  at  low  water. 


138 


STREAM    MEASUREMENTS   IN   1906,  PART   VIII. 


Gage  heights  range  from  1  to  10  feet.    The  river  is  frozen  from  about  December  1  to  March 
10,  and  observations  are  discontinued  during  that  period. 

High-water  measurements  are  made  by  means  of  a  car  and  cable  200  feet  above  the  g>ig<p. 
The  initial  point  for  soundings  is  the  right  cable  support.  The  cable  is  marised  at  lO-foot 
intervals  with  red  paint.    Low-water  measurements  are  made  by  wading  100  feet  below  the 

gage- 

A  staff  gage,  which  was  read  once  each  day  during  1905  by  J.  A.  Uudgins,  is  driven  in  an 
inclined  position  into  the  bed  of  the  stream  and  is  firmly  spiked  to  two  small  trees  on  the 
right  bank.  In  order  that  the  gage  heights  may  be  read  during  floods,  a  second  section  is 
attached  to  a  lai^e  cottonwood  tree  50  feet  from  the  bank.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  railroad  spike  driven  into  the  base  of  a  cottonwood  tree  75  feet  from 
the. gage  on  the  right  bank;  elevation,  13.98  feet  above  the  zero  of  the  gage.  (2)  A  railroad 
spike  driven  into  the  base  of  a  cottonwood  tree  100  feet  from  the  gage  and  75  feet  down- 
stream from  the  first  bench  mark;  elevation,  13.95  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  155-159,  192. 

Discharge  measurements  of  Moreau  River  at  Bixby^  S.  Dak.,  in  1906. 


Date. 


Hydrographer. 


'  Width. 


April  28a I  H.  D.Comstock 

May  3  a ' do 

May  5  •» do 

May  6 do 

May  6 do 

May? ' do 

May? I do 

July  15  « ! do 

July  17  a ; do 

August  19 Stevens  and  Comstock. 


Area  of 
section. 


Feet.   I 
32  ! 

85  , 
82  I 

S.I 

82  I 

I 

90| 

91  , 


Mean 
I  velocity. 


Sq.ft. 
4.8 
?6 
124 
211 
228 
300 
331 


Ft.  per 
sec. 

0.96 

1.6? 

2.00  I 

3.10 

3.16 

3.90 

4.12 


86 

140 

2.17 

91 

191 

2.56 

"I 

212 

2.78 

Oage 
height.   I 

Feet. 
1.35 
2.10 
2.60  I 
3.54  I 
3.72 
4.47 
4.85 
2.91 
3.32 
3.65  , 


Dis- 
chaiige. 


Sec.-ft. 
4.6 

127 

249 

654 

721 
1,170 
1,365 

304 

489 

589 


o  Made  100  feet  below  cable. 
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Daily  gage  height,  infedy  ofMorwu  River  at  Bixby,  S.  Dak.,  for  1906. 


Day. 


Mar.   I    Apr.       May.      June.      July. 


1 1 1.5 

2 1.5 

3 '  1.5 

4 1 ;  1.5 

5 ;  1.4 

6 '. 1.4 

7 1.4 

8 1.4 

9 1 1.3 

10 1 1.35 

11 '  1.4 

12 1.4 

13 ,  1.4 

14 1.5  1.4 

15 1.5  1.4 

16 1.5  1.5 

17 1.5  1.5 

18 1.5  1.5 

19 1      1.5    I  1.7 

20 1.5  1.7 

21 1      1.5  1.5 

22 1      1.5    I  1.5 

23 1.5  1.5 

24 1      1.5    ,  1.4 

25 1      1.5    !  1.4 

26 ■      1.45  I  1.4 

27 1      1.45  1.3 

28 1.45  j  1.36 

29 1.45  1.3 

30 !      1.5  1.3 

31 1      1.6     


1.3 

1.4 

2,1 

2.5 

2,65 

3.7 

4.6 

3.4 

3.0 

2.8 

2.5 

2.15 

1.9 

1.9 

1.85 

1.7 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.4 


1.5 

1.6 

2.0 

1.8 

1.6 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.4 

1.4 

1.5 

1.9 

2.9 

3.0 

6.75 

6.4 

4.8 

3.4 

3.0 

2.15 

2.0 

1.9 

1.85 

2.0 

1.9 

1.85 

1.6 


Aug.   I  Sept.       Oct.       Nov. 


1.7 

2.1 

6.1 

5.3 

4.1 

2.8 

2.35 

2.0 

1.9 

1.8 

1.7 

1.6    , 

6.9    I 

3.9 

2.5    I 

2.4    ' 

3.3 

...  i 

3.3    ' 

3.1 

2.15 

1.9 

1.8 

1.7 

1.7 

1.7 

2.5 

2.25 

1.9 

1.8 

1.75 


1.7 

1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.6 

1.5 

1.5 

4.8 

7.0 

5.5 

3.7 

2.8 

2.0 

1.8 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

6.4 


4.6 

3.5 

2.4  , 

2.0 

1.8 

J.  7  J 

1.6 

1.6 

1.6 

1.6  , 

1.6  ' 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.85 

1.75 

1.7 


1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


Station  rating  table  for  Moreau  River  at  Bixhy,  8.  Dak.,  from  March  14  to  November^S  ,  1905. 


Gage 
height. 

1 
Dischaige. 

'     Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diacharge. 

Feti. 
1.30 

Sec.-ft. 
0 

Feet. 
2.30 

Sec-fL     1 

158. 

Feet. 
3.30 

Sec.-ft. 
490 

Feet 
4.20 

Sec.-ft. 
958 

1.40 

5 

2.40 

184    ' 

3.40 

534 

4.30 

1,020 

1.50 

12 

2.60 

211 

3.60 

580 

4.40 

1,084 

1.60 

23 

2.60 

240 

3.60 

628 

4.50 

1,151 

1.70 

37 

1       2.70 

271     1 

3.70 

678 

4.60 

1,220 

1.80 

63 

2.80 

303    1 

3.80 

730 

4.70 

1,292 

1.90 

71 

2.90 

337 

3.90 

784 

4.80 

1,366 

2.00 

91 

3.00 

372 

4.00 

840 

4.90 

1,442 

2.10 

112 

3.10 

400 

4.10 

808 

5.00 

1,520 

2.20 

134 

1       3.20 

1 

448 

1 

The  aboTe  table  la  applicable  only  for  open-channel  conditions.  It  is  based  on  15  discharge  measure- 
ments made  during  1904-5,  and  is  well  defined  between  gage  heights  1 . 3  feet  and  5  feet.  Above  5  feet  the 
diacbaiKB  is  approximate. 
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Estimated  moiMy  discharge  cfMoreau  River  at  Bizhy,  8.  Dak.,  for  1905. 
[Drainage  area,  1,600  square  miles.] 


Month. 


March  14-31.... 

April 

May 

June 

July 

August 

September 

October 

November  1-25. 


The  period. 


Discharge  in  second-feet. 


Maximum, 

12 

37 

1,220 

3,044 

3,196 

3,300 

1,220 

62 

37 


Minimum. 


Mean 


Total  in 
acre-feet. 


11.1 
8.6 

142 

323 

415 

348 
85.4 
23.3 
24.1 


512 
8,731 
19,220 
25,520 
21,400 
5,082 
1,433 
1,195 


83,490 


Run-off. 


0.0069 
.0054 
.069 
.202 
.259 
.218 
.053 
1015 
.015 


0.0046 
.0060 
.103 
.225 
.209 
.251 
.059 
.017 
.014 


CHEYENNE  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Cheyenne  River  rises  in  the  eastern  part  of  Wyoming,  flows  eastward  around  the  southern 
border  of  the  Bla«k  Hills,  turns  to  the  northeast,  and  unites  with  the  Missouri  in  the  central 
part  of  South  Dakota.  It  drains  a  long  narrow  valley  bordered  by  high  table-lands  and 
occasional  low  flats  containing  a  few  thousand  acres  each.  In  the  Black  Hills  region,  where 
many  of  the  tributaries  rise,  extensive  forests  occur,  and  there  is  also  considerable  timber 
along  the  main  stream.  The  soil  is  partly  a  sandy  loam  and  partly  gumbo,  and  there  are 
many  cultivated  tracts. 

The  principal  tributaries  are  Beaver  and  Hat  creeks,  Fall  River,  Battle,  Spring,  Rapid, 
and  Boxelder  creeks,  Belle  Fourche  River,  and  Sulphur  Creek.  The  chief  tributaries  of  the 
Belle  Fourche  are  Redwater  River  and  Whitewood  Creek,  and  the  Redwater  has  one  laige 
tributary,  Spearfish  Creek. 

The  rainfall  varies  from  21  inches  in  the  Black  Hills  region  to  12  inches  on  the  prairies.  The 
main  floods  occur  in  March,  May,  June,  and  July.  Many  of  the  streams  rising  in  the  Black 
Hills  are  fed  to  a  large  extent  by  springs.  Fall  River,  in  particular,  gets  much  of  its  water 
from  hot  springs  and  mineral  springs. 

There  is  considerable  power  development  on  the  Black  Hills  tributaries,  especially  on 
Rapid  and  Whitewood  creeks.  Some  water  is  diverted  for  irrigation  from  practically  all  the 
tributaries,  and  work  is  now  in  progress  on  the  Belle  Fourche  project  by  the  United  States 
Reclamation  Service,  which  proposes  to  divert  and  store  nearly  all  the  flow  of  the  Belle 
Fourche  at  the  town  of  Belle  Fourche  and  to  irrigate  about  90,000  acres. 

Information  in  regard  to  this  basin  is  contained  in  the  annual  reports  of  the  reclamation 
service  and  in  the  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  Part  IV, 
pages  251-253. 
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CHEYENNE  RTVEB  AT  EBGEMONT.  S.  DAK. 

This  station  was  established  June  19,  1903.  It  is  located  at  the  highway  bridge  just 
downstream  from  the  Chicago,  Burlington  and  Quincy  Railway  bridge,  in  the  SE.  }  sec.  36, 
T.  8  S.,  R.  2  E.,  just  above  the  mouth  of  Cottonwood  Creek. 

The  channel  is  straight  above  and  below  the  station.  The  right  bank  is  hi^  and  clean 
and  does  not  overflow;  the  left  bank  is  low,  has  a  few  scattered  trees,  and  is  liable  to  ovei^ 
flow.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is  usually  but  one  channel. 
The  velocity  is  sluggish  at  low  water.  Gage  heights  range  from  1  to  11  feet.  The  river  is 
frozen  from  about  December  1  to  March  10. 

Discharge  measurements  are  made  from  the  highway  bridge.  The  initial  point  for  sound- 
ings is  a  brass-headed  tack  surrounded  by  similar  tacks  in  the  first  post  of  the  lower  hand 
rail  on  the  south  end  of  the  bridge. 

During  1905  the  gage  wad  read  once  each  day  by  Hubert  Wiedenfeld.  The  standard 
chain  gage,  installed  May  17,  1905,  is  bolted  to  the  lower  chord  of  the  downstream  truss  of 
the  right  span  of  the  bridge,  50  feet  from  the  right  end.  The  length  of  the  chain  is  13.45 
feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  surrounded  by  a  circle  of 
brass  tacks  driven  into  a  knot  on  the  south  side  of  a  cottonwood  tree  250  feet  north  of  the 
north  end  of  the  highway  bridge;  elevation,  11.29  feet  above  the  zero  of  the  gage.  (2)  The 
comer  of  the  abutment  at  the  north  end  of  the  railroad  bridge,  on  the  fourth  step  of  the 
abutment  and  on  the  comer  on  the  east  side  away  from  the  bridge;  elevation  above  the  zero 
of  the  gage,  20.23  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  55-56;  130,  p  159. 
DiMhaige:  49,  p  272;  99,  p  56;  130,  p  160. 
Gage  heights:  90,  p  56;  130,  p  160. 

Discharge  measurements  cf  Cheyenne  River  at  Edgemont,  S.  Dak.,  in  1906. 


Date. 


Hydrographer. 


Maich28.. 
April?.... 
Mayl7»... 

June  14<» j do. 

June  15a ' do. 

June  15 ' do. 

..do. 

..do. 

..do. 


F.M.  Madden... 
H.  D.  Comatock. 
....do 


June  16 

June  16 

June  18 

June  19 do 

June  10 do 

August  4 do 

Augusts do 

AngU8t6 ' do 

August  6 do 

Augnst6 do. 

August? do. 

Augusts do. 


September  6 .. .   Stevens  and  Comstock . 


Width. 


Feet. 

57 

28 

15 

84 

72 

150 

148 

147 

300 

154 

154 

162 

162 

270 

250 

220 

175 

162 

94 


Area  of  '     Mean    I     Gaee  Dis- 

section,   velocity. !  height,      charge. 


Sq.ft. 

20.0 

15.8 

4.7 

98 

77 

382 

247 

206 

1,652 

575 

474 

578 

274 

1,285 

1,157 

968 

730 

359 

45 


Ft.  per 

sec.     • 

1.50 
1.39 
1.32 
2.78 
2.23 
3.50 
2.43 
2.28 
5.60 
4.31 
3.53 
3.34 
2.46 
5.62 
5.09 
4.96 
4.77 
2.82 
1.44 


Feet. 
1.80 
1.75 
2.28 
2.75 
2.50 
4.20 
3.30 
3.10 
9.75 
4.62 
4.00 
4.23 
2.95 
8.00 
7.66 
6.80 
5.60 
3.64 
2.35 


8ec.-ft. 

30 

22 

6.2 

272 

172 

1,336 

599 

469 

9,259 

2,477 

1,674 

1,930 

674 

7,222 

5,893 

4,803 

3,485 

1,014 

65 


•Made  at  diflerant  sections. 
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Daily  gage  h&ighif  in  fed ,  of  Cheyenne  River  at  Edgemonl,  8.  Dak.,  for  1906, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sftpt. 

Oct. 

1 
Not.     l>ee. 

1 

1 

2.7 

3.8 

4.0 

1.8 

1.7 

2.5 

2.7 

6.3 

2.5 

2.3 

2.2          2.1 

2 

2.9 

3.8 

3.8 

2.8 

2.8 

2.5 

9.35 

6.3 

2.7 

3.0 

2.1          2.1 

3 

3.0 

3.8 

3.6 

2.0 

3.8 

2.6 

5.8 

6.0 

2.8 

2.6 

2.1    

4 

3.0 

3.8 

3.5 

2.0 

2.5 

2.5 

5.0 

4.0 

2.6 

2.6 

2.2    

5 

3.0 

4.0 

3.0 

1.8 

2.0 

2.5 

4.0 

2.95 

2.4 

2.4 

2.1    

6 

3.0 

4.0 

2.5 

1.8 

2.0 

2.5 

3.0 

7.95 

2.2 

2.4 

2.1    

7 

3.0 

4.0 

2.4 

1.8 

2.5 

2.5 

2.3 

4.0 

2.2 

2.0 

2.1    

8 

3.0 

4.0 

2.4 

1.8 

2.5 

2.6 

3.4 

3.7 

2.2 

2.3 

2.1    

9 

3.0 

4.0 

2.4 

1.8 

2.5 

2.6 

2.8 

3.0 

2.1 

2.3 

2.1    

10 

3.0 

4.0 

2.4 

1.8 

2.3 

2.6 

2.8 

2.2 

2.1 

2.3 

2.1    

11 

3.0 

4.0 

2.4 

1.8 

2.3 

5.0 

2.8 

6.0 

2.1 

2.2 

2.1    

12 

3.0 

4.0 

2.4 

1.8 

2.3 

4.2 

2.7 

8.4 

2.1 

2.3 

2.1    

13 

3.0 

4.3 

2.3 

1.8 

2.3 

4.2 

2.5 

5.8 

2.1 

2.3 

2.1    

14 

3.0 

4.3 

2.3 

2.2 

2.3 

5.0 

2.8 

4.0 

2.1 

2.4 

2.1    

15 

3.0 

4.3 

2.0 

2.0 

2.3 

5.6 

2.7 

3.3 

2.2 

2.4 

2.1    

1« 

3.0 

4.3 

2.0 

2.0 

2.2 

3.8 

2.6 

3.0 

2.2 

2.4 

2.1    

17 

3.0 

4.3 

2.0 

2.0 

2.2 

5.45 

2.5 

2.4 

2.2 

2.4 

2.1 

18 

3.0 
3.0 
3.0 
3.0 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.5 
3.5 
3.5 

4.3 
.3 
4.3 
4.3 
4.5 
4.5 
6.0 
4.7 
4.5 
4.3 
4.2 





2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.8 
1.7 
1.7 
1.7 

2.3 
2.3 
2.4 
2.4 
2.4 
4.5 
4.8 
2.8 
2.8 
2.4 
2.4 
2.3 
2.3 
2.6 

9.65 
4.4 
3.4 
2.6 
2.6 
2.4 
3.0 
3.0 
2.7 
2.6 
2.4 
2.0 
2.6 

2.3 
2.1 
7.7 
6.9 
4.8 
3.3 
2.8 
2.6 
2.4 
4.1 
6.0 
10.7 
9.7 
6.0 

2.3 
2.3 
2.2 
2.0 
2.6 
2.0 
1.9 
2.0 
2.6 
2.4 
2.3 
2.3 
2.3 
2.3 

2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.3 
2.3 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.  a 
2.0 
2.0 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
.2.1 
2.1 
2.1 
2.1 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

91 

29 

2.1 
2.1 

30 

31          

NoTB.— Ice  CO 

ndition 

8  Janui 

irylto 

Febnu 

U7  22,i 

nclUBiin 

B. 
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DaUy  disehiuyey  m  seootndrfut,  qfCheyenm  River  ai  Edgemant,  8.  Dak.,  1903-1905. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

19Q3. 
1 1 

375 

318 

23 

14 

10 

6 

4 

2 

2 

2 

4,290 

5,170 

1,740 

665 

405 

171 

6,680 

4,160 

1,330 

292 

206 

117 

66 

188 

1,472 

562 

925 

700 

435 

662 

1,180 

117 

3,730 

3,135 

925 

345 

2,565 

1,850 

1,525 

1,320 

1,135 

885 

785 

1,225 

665 

405 

246 

171 

117 

76 

67 

67 

41 

1,685 

3,005 

1,795 

1.472 

1,092 

848 

630 

436 

246 

171 

05 

3.330 

1,320 

1,050 

665 

530 

345 

246 

171 

142 

76 

67 

57 

41 

885 

595 

1,050 

885 

736 

562 

435 

18 
18 
18 
18 
18 
18 
18 
18 
18 
10 
10 
10 
10 
10 
5 
6 
6 
4 
4 
4 
4 
1 

318 

226 

130 

106 

75 

75 

75 

57 

117 

117 

106 

106 

6,720 

1,472 

925 

700 

406 

246 

171 

117 

75 

57 

57 

28 

18 

10 

10 

10 

10 

10 

736 

246 

96 

292 

117 

57 

34 

34 

14 

8 

8 

8 

4 

1 

1 

1 

1 

1 

0 

0 

0 

0 

10 

8 
8 
8 
8 
8 

5 
5 
5 
5 
2 
2 

8 

14 

34 

156 

188 

130 

106 

66 

34 

8 

8 

8 

6 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

10 

28 

28 

28 

28 

28 

41 

w 

2 1 

67 

3 1 

; 

67 

4 \ 

57 

5 1 

1 

67 

6 

75 

7 

1 

85 

66 

260 

130 

75 

41 

34 

23 

18 

106 

171 

85 

49 

41 

34 

226 

66 

57 

49 

49 

49 

2,080 

1,850 

1,740 

76 

8  

9 1 

1 

10 

11 

12 

13 

14 

15 

16 

17 1 

18 1 

19 



20 ...  .. 

j 

21 

22 

23 

24 

! 

25 1  - 

26 

27 

28 

29 

30 

31 

1904. 
1 

57 
67 
67 
57 
67 

665 

562 

345 

772 

435 

206 

171 

130 

106 

85 

66 

49 

34 

34 

41 

41 

41 

41 

41 

41 

4,290 

3,330 

2,940 

2,080 

6,760 

4,010 

2,440 

1,180 

848 

665 

3,395 

1,472 

885 

562 

292 

142 

96 

772 

505 

292 

142 

95 

76 

065 

1 

2 

3 

4 

5 



6 

57 
57 
41 

7 

8 

,;:::::::::::::;::.:j 

41 
41 
28 
28 
28 
18 
18 
18 
18 
18 
18 
18 
18 
10 

10 

11 

12 

13 

14...;:.:..:...: i;:::::: 

15  . 

16 

142 
117 
95 
57 
67 
57 
57 

17 

«.:::::::::::::.: r:::::. 

19 

20 

21 

22 
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Daily  discharge ^  in  second-feet,  of  Cheyenne  River  at  Edgemont,  8.  Dak.,  1903-1905 — Cont'd. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1904. 

23 

57 

10 
8 

: 

4 

4 

4 
4 

2,200 
1,050 
848 
700 
595 
530 
465 
405 
595 

665 
405 
292 
142 
345 
246 
206 
171 

57 
41 
28 
28 
18 
18 
18 
18 
18 

0 

0 

695 

1,320 

0 
0 
0 
0 
0 
23 
23 
8 

4 
4 
4 

4 
4 
4 
4 
1 
1 

34  

24 

57 
57 
57 
57 
57 
57 
57 

66  

26 

85  1 

26 

85  1 

27 .    .  . 

1 

28 

1 

29 

30 

31 

57 

L  .. 

1905. 

1 

1,135 
965 

28 
292 

18 
292 

171 
171 

345 
8,665 

4,290 
2,940 

117 
171 

67 
246 

41 

2 

28  

3 ' 

810 
735 

57 
57 

965 
171 

171 
171 

3,460 

2,440 

1,320 

630 

2,565 

1,420 

662 

0,842 

206 
142 

117 
117 

28  

4 

41 

5 

.405 

171 

28 
28 

57 
57 

171 
171 

95 
41 

75 
75 

28  ' 

6 

28  

7 

142 
142 

28 
28 

117 
117 

171 
206 

117 
665 

1,420 
1,050 

41 
41 

18 
57 

28  1 

8 

28  1 

9 

142 
142 
142 

28 
28 
28 

117 
75 
57 

206 

206 

2,200 

292 
292 
292 

630 

142 

2,440 

28 
28 
28 

57 
67 
41 

28"  .  . 

10 

28  ' 

11 ' 

28 

12 ;   142 

28 

67 

1,320 

246 

7,420 

28 

67 

28 

13 ;   117 

28 

57 

1,320 

171 

3,460 

28 

67 

28 

14 117 

95 

67 

2,200 

292 

1,320 

28 

76 

28 

15 57 

57 

67 

2,815 

246 

735 

41 

76 

28  

16 ' 57 

57 

41 

965 

206 

465 

41 

76 

28  

17 !   57 

57 

41 

2,752 

171 

171 

41 

76 

28  

18 ' 1   57 

57 

67 

9,175 

117 

142 

28 

57 

28 

19 '   57 

57 

57 

1,850 

75 

142 

28 

67 

28 

20 57 

57 

75 

885 

6,280 

117 

28 

28 

28 

21 57 

57 

75 

345 

3,595 

67 

18 

28 

28 

22 '   41 

57 

75 

346 

2,200 

206 

18 

28 

28 

23 1,630    41 

57 

1,630 

246 

735 

67 

18 

28 

28  

24 2,200    41 

57 

1,965 

595 

406 

41 

18 

28 

28  1 

25 1,850    41 

41 

292 

595 

292 

67 

18 

28 

28 

26 !  1,630    41 

41 

.  292 

345 

206 

171 

18 

28 

28 

27 1,420  ,   28 

28 

142 

292 

1,420 

117 

18 

28 

28 

28 1,320    28 

18 

142 

206 

3,730 

95 

18 

28 

28 

29 28 

18 

117 

95 

10,960 

06 

18 

18 

28  

30 1 28 

18 

117 

292 

9,260 

96 

18 

18 

28  

31 28 



206 

3,730 

96 

18 

NoTK.— The  daily  discharge  has  been  obtained  by  the  indirect  method. 
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Estimated  monthly  discharge  of  Cheyenne  River  ai  Edgemont,  S.  Dak,,  190S-1906. 
[Drainage  area,  7,350  square  miles.] 


Month. 


1903. 


June  7-30 

July 

August 

September 

October 

November.... 
December  1-7. 


The  period. 


1904. 


March  16-31.... 

April 

May 

June 

July 

August 

September 

October 

November  1-26. 


The  period. 


1905. 

February  23-28 

March 

April 

May 

June 

July 

August , 

September 

October 

November 


The  period. 


Discharge  in  second-feet. 


Maximum. 


2,0S0 

6,680 

3,330 

5,720 

10 

75 

75 


142 

67 

4,290 

6,760 

3,730 

1,320 

735 

188 

85 


2,200 

1,135 

292 

1,965 

9,175 

10,960 

7,420 

206 

246 

41 


VinimnTn- 


Mean. 


1,034 
795 
385 
6.0 
18.0 
62.1 


67 

68.4 

4 

26.7 

34 

610 

75 

1,106 

18 

696 

0 

60.8 

0 

57.0 

1 

26.9 

1 

12.8 

1,320 

1,676 

28 

196 

18 

50.5 

18 

246 

96 

1,022 

76 

2,024 

41 

1,266 

18 

47.0 

18 

56.6 

28 

28.9 

Total  in 
acre-feet. 


14,660 
63,580 
48,880 
22,910 
307 
1,071 


152,300 


Run-off. 


Seoond-feet 
persouare 


0.042 
.141 
.108 
.524 
.00068 
.0024 
.0082 


2,171 

1,589 

37,510 

65,810 

42,800 

4,292 

3,302 

1,654 

6,601 


165,800 


19,930 
11,990 
3,006 
15,060 
60,810 
124,400 
77,840 
2,797 
3,474 
1,720 


321,000 


.0003 

.0036 

.063 

.150 

.005 

.0005 

.0078 

.0037 

.0017 


Depth  in 
inches. 


0.037 
.163 
.124 
.585 
.00078 
.0027 
.0021 


.0055 

.0040 

.096 

.167 

.110 

.011 

.0087 

.0043 

.0017 


.027 

.0060 

.033 

.139 

.275 

.172 

.0064 

.0077 

.0039 


.OJil 

.031 

.0077 

.038 

.155 

.317 

.198 

.0071 

.0089 

.0044 


Note.— No  estimate  for  ice  period. 

BEAVEB  CREEK  KEAB  EDGEMONT,  S.  DAK. 

Beaver  Creek  rises  in  the  northern  part  of  Weston  County,  Wyo.,  flows  southeastward, 
and  enters  Cheyenne  River  in  the  northwestern  part  of  Fall  River  County,  S.  Dak. 

The  gaging  station  was  established  April  7,  1905.  It  is  located  at  Anderson's  ranch, 
about  16  miles  northwest  of  Edgemont,  S.  Dak.,  and  about  2  miles  west  of  the  Aigentine 
water  tank  on  the  Chicago,  Burlington  and  Quincy  Railroad,  just  below  the  mouth  of  Pass 
Creek,  in  the  S.  i  sec.  16,  T.  7  S.,  R.  1  E^ 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  Both  banks  are  low  and 
are  liable  to  overflow  during  high  water.  The  bed  of  the  stream  at  the  measuring  section  is 
of  gravel  and  cobblestones  and  is  fairly  permanent;  at  the  gage  the  bed  is  composed  of  mud. 
At  the  measuring  section  there  is  one  channel  at  high  water,  but  at  low  water  there  are  two 
channels;  at  the  gage  there  is  but  one  channel  at  all  stages.  The  current  is  fairly  swift. 
Gage  heights  range  from  1  foot  to  9  feet.  The  stream  is  frozen  from  about  December  1  to 
March  10,  and  observations  are  discontinued  during  that  time. 
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Discharge  measurements  are  made  by  wading  near  a  ford  1,000  feet  below  the  gage.  Tlie 
initial  point  for  soundings  is  a  stake  on  the  right  bank  in  line  with  a  crotched  fence  post  and 
a  dead  tree. 

The  gage,  which  was  read  once  each  day  during  1905  by  H.  Anderson,  is  a  post  supporting 
a  plank  step  on  the  right  bank,  graduated  from  zero  to  4  feet;  a  second  post,  higher  up  on 
the  bank,  about  30  yards  from  the  house  of  the  observer,  is  graduated  from  4  to  S.5  feet. 
The  bench  mark  is  a  spike  driven  6  inches  above  the  base  of  a  cottonwood  tree  100  feet 
above  the  gage;  elevation,  9.59  feet  above  zero  of  gage. 

Discharge  measurements  of  Beaver  Creek  near  Edgemontf  S.  Dak.,  in  1906. 


Date. 


Hydrographer. 


April? 

May  17. 

June  14 

June  17 

August  4 

Augusts.  ... 
September?. 


H.  D.  Comstock 

do 

do 

do 

do 

do 

Stevens  and  Comstock. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per 
sec. 

Gace 
height. 

Feet. 

Feet. 

Sq.ft. 

38 

24.0 

0.87 

1.21 

22 

7.8 

.59 

.85 

28 

14.0 

1.74 

1.24 

24 

9.6 

.98 

.96 

80 

99.0 

3.15 

2.90 

52 

41.0 

2.37 

1.80 

25 

10.7 

1.06 

1.00 

Dis- 
charge. 


Sec-fl. 
20 

4.6 
23 

9.4 
312 
93 
11.4 


DaUy  gage  height,  in  feet,  of  Beaver  Creek  near  EdgemmU,  S.  Dak.,  for  1905. 


Day. 


1.. 
2. 
3. 
4., 

5., 
6. 
?., 
8., 
9., 
10. 
11. 
12., 
13., 
14., 
15., 
16., 
17. , 
18., 
19. 
20., 
21., 
22. 
23. 
24. 
2.'5. 
26., 
2?., 
28., 
29., 
30.. 
31.. 


Apr.       May,      June.      July.       Aug.       Sept.       Oct,       Nov, 


1.05 

1.55 

1.4 

1.2 

1.1 

1.0 

1.2 

1.1 

1.1 

1.1 

1.0 

.9 
.8 
.8 
.8 
.8 
.8 
.8 

1.3 

1.4 

1.2 

1.1 

1.4 

1.2 

1.78 

1.6 

1.3 

1.2 

1.2 

1.2 

1.1 


2.7 
2.0 
1.2 
1.0 

.9 
1.2 
1.1 
1.0 

.9 
2.9 
3.35 
2.9 
1.5 
1.3 
1.2 
1.1 
1.0 
1.25 
1.3 
1.2 
1.2 
1.2 
1.2 
1.15 
1.48 
1.4 
1.3 
1:2 
1.1 
1.1 


3.2 

8.4  ' 
7.45  I 
5.8    I 

3.1  I 

2.2  i 

3.25 ; 

2.9 

1.8 

1.4 

1.4 

1.35 

1.3 

2.4 

1.65 

1.4 

1.25 

1.2 

1.1 

2.9.'i 

3.45 

4.5 

2.3 

1.7 

1.4 

1.35 

5.25 

4.4 

8.6 

6.7 

4.4 


I 


3.4 

6.9 

5.4 

3.5 

2.2 

4.2 

2.6 

1.85 

1.7 

1.8 

1.85 

1.4 

1.4 

2.8 

2.1 

1.6 

1.4 

1.3 

1.25 

1.2 

1.15 

1.15 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


1.0 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0  I 

2.0 

2.5  ■ 

1.6 

1.4 

1.2 

1.1 

1.1 

1.0  ' 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0  ■ 

1.0 

1.0 

1.0 

1.0  ' 

1.1 

1.1  , 

1.1  ! 

'•»; 

1.1 
1.1 ' 
1.1 
1.1 
1.1 


1 
2 
2 

15 

1 

1 

1 

0 

0 

0 

0 

0 

o 

05 
OS 
05 
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HAT  CREEK  NEAR  EDGEMONT,  S.  1>AK. 

Hat  Greek  enters  Cheyenne  River  from  the  south  in  the  central  part  of  Fall  River  County, 
S.  Dak. 

The  gaging  station  was  established  April  8,  1905.  It  is  located  at  Brady's  ranch,  about  1 
mile  above  the  raouth  of  the  creek,  13  miles  east  of  Edgemont,  S.  Dak.,  in  the  SE.  J  sec.  24, 
T.  9  S.,  R.  4  E. 

Tlie  channel  h  straight  for  about  500  feet  above  and  below  the  station.  The  right  bank 
is  medium  high,  is  cle-an,  and  overflows  at  very  high  floods;  the  left  bank  is  high  and  clean 
and  does  not  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  mud  and  is  fairly 
permanent.  There  is  but  one  channel  at  all  stages  and  the  current  is  swift.  The  stream  is 
frozen  over  from  about  December  1  to  March  10,  and  observations  are  discontinued  during 
that  period.    Gage  heights  range  from  0.5  foot  to  11  feet. 

Discbarge  measurements  are  made  by  wading  50  feet  above  the  gage.  The  initial  point 
for  soundings  is  the  bench  mark. 

The  gage,  which  was  read  once  each  day  during  1905  by  Clarence  Brady,  consists  of  a  ver- 
tical staff  spiked  to  the  crib  work  of  an  old  pumping  plant  near  the  house  of  the  observer. 
The  bench  mark  is  a  spike  in  a  cotton  wood  tree  on  the  left  bank,  50  feet  above  the  gage  and 
35  feet  from  the  water's  edge;  elevation  above  zero  of  gage,  10.22  feet. 

Discharge  measurements  of  Hat  Creek  near  Edgemont  j  S.  DaJe.f  in  1906. 


Date.         1                   Hydrographer. 

Width. 

Area  of 
flection. 

Mean 
velocity. 

Gaae          DIs- 
heignt.  ;  charge. 

Aprils 

May  18 

H.  D.  Comstock 

Feet. 
15 
23 
18 
115 
32 

Sq.ft. 
7.6 
12.3 
8.4 
406 
34 

Ft.  per 
sec. 

1.55 
1.01 
1.46 
4.80 
2.50 

Feet. 
0.71 
.80 
.73 
5.10 
1.70 
1.10 

Sec.-fl. 
11.8 

do 

12.4 

June  15 

do    .  . 

12  3 

August  7  A 

do 

1,058 
85 

Auguat  9. 

do 

September  6  &.. 

Stevens  and  Comstock 

8 

1 

! 

o  Float  measurement. 

fr  Bar  below  gage  causes  backwater;  discharge  estimated. 
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Dcnly  gage  height ,  in  feet  ^  ofHai  Creek  near  Edgemxmt,  8,  Dak.  ^  for  1905, 


Day. 


I 
April.     May.      June.      July.      Aug.      Sept.       Oct.       Nov. 


1. 

2. 

3. 

4. 

6. 

6. 

7- 

8. 

0. 
10. 
11., 
12.. 
13.. 
U.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


0.6 

.7 

.7 

.8 

'    .8 

1.6 

1.3 

1.1 

1.2 

1.1 

1.0 

1.0 

.9 

.8 

.75 

.7 

.7 

.65 

.6 

.7 

.7 

.65 


0.6 

1.68 

2.65 

4.5 

2.9 

1.9 

1.45 

1.2 

1.0 

1.0 

.9 

.85 

.9 

.86 

.8 

.8 

.8 

.8 

.8 

.8 
1.8 
1.25 
1.0 

.9 

.9 

.75 

.75 

.75 

.8 
1.85 
2.5 


1.6 

1.15 

1.0 
.9 
.9 
.8 
.8 
.75 
.7 

2,72 

2.0 

1.2 
.9 

1.8 
.8 

2.45 
.8 

5.0 

6.3 

2.6 

2.3 

2.8 

7.0 

3.4 

3.5 

2.3 

1.85 

1.7 

1.55 

1.8 


5.4 
2.8 
4.1 
2.5 
1.9 
1.5 
1.5 
1.4 
1.9 
1.55 
1.45 
1.3 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.2 
1.1 
2.65 
2.5 
1.2 
1.0 
1.0 
1.0 
.9 
4.5 
8.5 
6.2 


2.0 
1.9 
2.9 
1.9 
1.6 
5.7 
5.2 
2.45 
1.75 
2.0 
2.3 
11.0 
&0 
3.0 
2.2 
1.8 
1.6 
1.5 
1.6 
1.5 
1.6 
1.45 
1.3 
1.3 
1.2 
i.2 
1.2 
1.2 
1.15 
1.1 
1.1 


1.0 
l.t) 

.95 

.05 
1.0 
1.0 

.95 

.9 

.9 

.9 

.95 

.95 
1.0 
1.0 
1.0 
1.0 
1.25 
1.25 
1.15 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


I.O 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1-0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Estimated  monthly  discharge  of  Hat  Creek  near  Edgemont,  8.  Dak.  j  for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Total  in 
acre-feet. 


April  9-30. . 

May 

June , 

July 

August 

September., 

October 

November., 


Ill 

1,660 

3,460 

5,300 

9,150 

8 

21 

2 


24.8 

134 

448 

519 

696 
6.3 
3.6 
2.0 


1,082 


26.680 

81,910 

42,fta0 

375 

221 

119 


The  period. 


111.500 


Note.— This  estimate  is  only  approximate. 
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SPRING  CREEK  NEAR  RAPID,  S.  DAK. 

Spring  Creek  has  its  source  in  the  Black  Hills  in  western  South  Dakota,  flows  southeast- 
ward and  then  northeastward  and  enters  Cheyenne  River  near  Creston,  S.  Dak. 

Hie  gaging  station  was  established  June  27,  1903.  It  is  located  on  the  highway  from 
Rapid  to  Hermosa,  on  the  property  of  Frank  Blair,  in  the  SE.  }  sec.  3,  T.  1  S.,  R.  7  £. 

The  channel  is  straight  for  100  feet  above  and  75  feet  below  the  station.  Both  banks  are 
iow  and  subject  to  overflow.  At  the  station  the  bed  of  the  stream  is  gravelly,  but  above 
and  below  this  point  the  bottom  is  muddy.  The  current  is  slu^ish  above  and  below  the 
footbridge,  but  is  swift  at  the  point  where  measurements  are  made.  The  stream  is  frozen 
from  about  December  1  to  March  10,  and  observations  are  discontinued  during  that  period. 
Gage  heights  range  from  0.5  foot  to  5  feet. 

Discharge  measurements  are  made  from  a  small  plank  footbridge. 

The  gage,  which  was  read  once  each  day  during  1905  by  Lydia  Blair,  is  a  vertical  timber, 
spiked  to  a  tree  at  the  water's  edge,  about  100  feet  above  the  footbridge.  The  gage  is 
r^erred  to  bench  marks  as  follows:  (1)  A  steel  nail  driven  into  the  tree  to  which  the  gage  is 
attached;  elevation,  2.14  feet.  (2)  A  nail  driven  into  the  base  of  a  tree  about  50  feet  up- 
stream from  the  gage;  elevation,  4.14  feet.  (3)  A  nail  driven  into  the  roots  of  a  tree  about 
75ieet  downstream  from  the  gage;  elevation,  3.36  feet.  Elevations  are  above  the  zero  of 
the  gage.    This  station  was  discontinued  December  1, 1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  WateivSupply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  53;  130,  pp  ldO-161. 
DlBcbarge:  99,  p  53;  130,  p  161. 
Discbarge,  monthly:  130,  p  163. 
Gage  heights:  99,  pp  53-^;  130,  pp  161-162. 
RatiBg  table:  130,  p  162. 

Discharge  measurements  of  Spring  Creek  near  Rapid,  8.  Dak.,  for  1906. 


Date. 

Hydrographer. 

^*<*^'^-    section,    velocity. 

Gase          Dis- 
heignt.      charge. 

May  20 

H.  D.  Comstock 

Feet.       Sq.ft. 
11            5.5 
30           27 
23           34 
22            34 

Ft.  per 
tec, 

1.02 

.72 

2.08 

2.27 

Feet: 
0.91 
1.15 
1.80 
1.80 
1.25 

8ec.-ft. 
6.6 

....do 

19.4 

JnJvS    

do 

70 

August  14 

do 

78 

September  4... 

Stevens  and  Comstock 

24  1          29      ,           .82 

24 

1 
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Daily  gage  height,  in  feet,  of  Spring  Creek  near  Rapid,  S.  Dak.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


May. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.5 

.8 

.9 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.0 

1.0 

1.0 

1.2 

1.2 

1.1 


June.  '  July. 


1.1 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.1 
1.1 
1.2 
1.1 
1.0 
1.0 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 


I 


1.1 

1.4 

1.7 

1.6 

1.6 

1.6 

1.6 

2.0 

2.0 

1.9 

1.9 

1.9 

1.7 

1.6 

1.5 

1. 

1. 

1. 

1. 

1. 

1. 

2.25 

1.7 

1.5 

1.5 

3.8 

1.6 

3.9 

1.8 

1.6 

1.6 


^ug. 

Sept. 

Oct. 

Nov. 

3.8 

1.3 

1.0 

1.1 

2.2 

1.3 

1.0 

1.1 

2.2 

1.3 

1.0 

1.1 

2.0 

1.3 

1.0 

1.1 

1.8 

1.3 

1.0 

1.1 

1.8 

1.3 

1.0 

1.1 

1.8 

1.3 

1.0 

1.1 

1.7 

1.3 

1.0 

1.1 

1.6 

1.3 

1.0 

1.1 

1.6 

1.3 

1.0 

1.1 

1,9 

1.3 

1.0 

1.1 

1.9 

1.3 

1.0 

1.1 

1.9 

1.3 

1.0 

1.1 

1.8 

1.2 

1.0 

1.1 

1.8 

1.2 

1.0 

1.1 

1.8 

1.2 

1.0 

1.1 

1.7 

1.2 

1.0 

1.0 

1.7 

1.2 

1.0 

1.0 

1.7 

1.2 

1.1 

1.0 

1.6 

1.2 

1.2 

1.0 

1.6 

1.2 

1.1 

1.0 

1.5 

1.1 

1.1 

1.0 

1.5 

1.1 

1.1 

1.0 

1.5 

1.1 

1.1 

I.O 

1.5 

1.1 

1.1 

1.0 

1.5 

1.1 

1.1 

1.0 

1.5 

1.1 

1.1 

1.0 

1.4 

1.1 

1.1 

.9 

1.3 

1.0 

1.1 

.9 

1.3 

1.0 

1.1 

.9 

1.3 

1.1 



Station  rating  table  for  Spring  Creek  near  Rapid,  S.  Dak.,  from  May  4  to  November  30,  1905, 


height. 

Discharge. 

Feet. 

Sec 

-//.      1 

0.80 

4 

.90 

®     1 

1.00 

10     ' 

1.10 

15 

1.20 

21 

1.30 

29 

1.40 

37 

l.W 

47    ; 

_     ,1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gace 
beigbt. 

Feet. 

Discharge. 
Sec.-ft. 

Feel. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.60 

57 

1       2.40 

160 

\       3.20 

289 

1.70 

67 

1       2.50 

175 

1        3.30 

307 

1.80 

79 

2.60 

190 

3.40 

325 

1.90 

91 

2.70 

206 

3.50 

343 

2.00 

103 

2.80 

222 

3.60 

361 

2.10 

117 

2.90 

238 

3.70 

379 

2.20 

131 

3.00 

255 

3.80 

397 

2.30 

145 

3.i0 

272 

3.90 

415 

The  above  tiible  is  applicable  only  for  open-channel  conditions, 
mcnts  made  during  1903-1905,  and  is  not  well  defined. 


It  is  based  on  15  discbarge  measure- 
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Estiinaied  monthly  discharge  ofSpriTig  Creek  near  Rapid j  S.  Dak.,  for  1905. 
(Drain&gp  area,  205  square  miles.] 


Month. 


May  4-31 . . 

June 

July 

August 

September. , 

October 

November. . 


The  period . 


Discharge  in  second-feet. 


r 


'  Maximum. 


47 

21 

415  I 
397  I 

29 

21  ! 

•15  I 


Minimum. 


I 


Mean. 


10.2 
17.1 
85.2 
77.8 
22.3 
12.3 
12.3 


Totalin 
acre-feet. 


566 
1,018 
5,239 
4,784 
1,327 
756 
732 


14,420 


Run-off. 

Second-feet 
r  BO 
mil 


per  square 
life. 


0.050 
.083 
.416 
.380 
.109 
.060 
.060 


Depth  in 
inches. 


0.052 


.480 
.438 
.122 
.069 
.067 


RAPLD  CREEK  AT  RAPID,  S.  DAK. 

Rapid  Creek,  which  enters  Cheyenne  River  near  Creston,  S.  Dak.,  has  its  source  in  the 
Black  Hills  and  flows  southeastward. 

The  gaging  station  was  established  June  10, 1903.  It  is  located  at  a  highway  bridge  one- 
half  mile  downstream  from  the  Rapid  River  Milling  Company's  mill,  and  one-fourth  mile 
north  of  the  Chicago  and  Northwestern  Railway  in  the  S.  E.  i  sec.  36,  T.  2  N.,  R.  7  E. 

The  channel  is  straight  for  150  feet  above  and  100  feet  below  the  station.  The  banks  are 
from  12  to  15  feet  high  and  are  liable  to  overflow  only  at  extreme  higli  water.  The  bed  of 
the  stream  is  composed  of  mud,  with  embedded  bowlders.  At  high  water  there  are  two 
channels,  one  of  which  is  very  small.  The  velocity  is  good  at  all  stages.  The  stream  is 
subject  to  rapid  fluctuations  in  height,  owing  to  the  opening  and  closing  of  the  head-gates 
on  a  ditch  above  the  station.  Gage  heights  range  from  1  foot  to  5  feet.  The  stream  is 
frozen  from  about  December  20  to  March  10,  and  observations  are  discontinued  during 
that  time. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  highway  bridge. 
The  initial  point  for  soundings  is  the  center  one  of  a  group  of  five  brass-headed  tacks  driven 
into  the  downstream  face  of  the  end  post  at  the  south  end  of  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  John  Merritt,  is  a  timber  securely 
spiked  to  a  timber  at  the  south  abutment  of  the  bridge.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  railroad  spike  driven  near  the  base  of  the  second  tree  from  the 
southeast  comer  of  a  dwelling  across  the  street  from  the  School  of  Mines  dormitory;  eleva- 
tion, 13.92  feet  above  the  zero  of  the  gage.  (2)  A  railroad  spike  driven  near  the  base  of  the 
first  tree  from  the  comer  south  of  the  School  of  Mines  dormitory;  elevation,  12.81  feet  above 
the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  foUowing  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacrfptioo:  99,  pp  50^1;  130,  pp  163-164. 
Diachar^:  40,  p  272;  99,  p  51;  130.  p  164. 
Diachaxige,  monthly:  99,  p  52;  130,  p  166. 
Gage  heights:  99,  pp  51-52;  130,  p  165. 
Rating  Uble:  99,  p  52;  130,  pp  165-166. 
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Discharge  measurements  of  Rapid  Creek  at  Rapid,  S.  Dak.,  in  1905. 


Date. 


AprillO*.... 

May  19 

May26 

June  26 

Julys 

July5 

August  12 . . . 
September  2 . 


Hydrographer. 


H.  D.  Comstock. 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 


Feet. 
33 
30 
30 
30 
32 
32 
32 
35 


Area.of       Mean 
section,    velocity. 

1 


Dis- 
charge. 


Sq.ft. 


77 
72 
70 
104 
102 
115 
106 


Ft.  per 
sec. 

2.48 

2.31 

1.99 

1.91 

5.38 

5.06 

2.15 

1.10 


a  Made  by  wading. 
Daily  gage  height,  in  feet,  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.5 

1.58 

1.58 

1.5 

1.5 

1.42 

1.58 

1.45 

1.48 

1.4 

1.45 

1.4 

1.35 

1.45 

1.42 

1.42 

1.4 

1.4 

1.48 

1.52 

1.55 

1.58 

1.45 

1.5 

1.48 

1.45 

1.5 

1.45 

1.68 

1.58 

1.55 

Nov. 

1     

1.5 

1.6 

1.62 

1.55 

1.55 

1.62 

1.48 
1.5 

1.6 

1.75 

1.65 

1.6 

1.6 

1.58 

1.58 

1.62 

1.65 

1.7 

1.65 

1.58 

1.75 

1.7 

1.5 

1.6 

1.6 

1.6 

1.6 

1.58 

1.6. 

1.6 

1.55 

1.58 

1.58 

1.52 

1.4 

1.58 

1.65 

1.58 

1.38 

1.75 

1.9 

1.95 

1.85 

1.82 

1.85 

2.0fe 

2.22 

2.25 

2,3 

2.28 

2.25 

2.22 

2.25 

2.22 

2.15 

2.18 

2.15 

2.1 

2.08 

2.02 

1.98 

2.02 

2.02 

1.98 

1.95 

2.02 

2.15 

2.2 

2.12 

2.0 

1.98 

1.9 

1.85 

1.82 

1.82 

1.8 

1.8 

1.78 

1.78 

1.92 

1.88 

1.78 

1.78 

2.12 

1.85 

1.85 

1.98 

2.35 

1.95 

1.85 

1.95 

1.98 

1.95 

1.95 

1.85 

1.85 

1.82 

1.78 

1.72 

2.42 

2.58 

2.98 

3.0 

2.95 

2.72 

2.18 

2.62 

2.68 

2.68 

2.58 

2.52 

2.45 

2.48 

2.45 

2.32 

2.32 

2.28 

2.2 

2.3 

2.52 

2.45 

2.38 

2.25 

2.22 

3.18 

2.88 

3.38 

2.35 

2.2 

2.22 

2.22 

2.22 

2.28 

2.3 

2.08 

2.35 

2.2 

2.0 

2.18 

2.22 

2.06 

2.2 

2.2 

2.08 

2.05 

2.05 

2.0 

2.0 

2.0 

1.88 

1.92 

1.85 

1.82 

1.82 

1.95 

1.88 

1.75 

1.85 

1.88 

1.65 

1.72 

1.72 

1.75 

1.75 

1.58 

1.6 

1.7 

1.62 

1.7 

1.55 

1.62 

1.65 

1.68 

1.6 

1.65 

1.68 

1.75 

1.52 

1.58 

1.5 

1.55 

1.5 

1.52 

1.48 

1.52 

1.52 

1.45 

1.52 

1.62 

1.58 

1.55 

1.62 

2 

1..S5 

3               

1.48 

4     

1.45 

6 

1.4 

6                   

1.55 

7 

1.5 

8   

1.42 

9 

1.48 

10 

1.55 

11 

1.42 

12 

1.5 

13 :. 

1.38 

14 

1.55 

15    

1.42 

16 

1.48 

1.62 

1.6 

1.5 

1.55 

1.58 

1.6 

1.5 

1.4 

1.68 

1.58 

1.6 

1.52 

1.55 

1.4 

1.58 

1.35 

17 

1.45 

18   

1.52 

19 

1.52 

20 

1.55 

21     

1.3 

1.4 

1.48 

1.48 

1.42 

1.48 

1.42 

1.5 

1.38 

22 

1.45 

23 

1.32 

24 

1.42 

25    

1.51 

26 

1.48 

27 

1.4 

28 

29 

....... 

30 

31 

Note.— Ice  conditions  January  7  to  February  20,  inclusive. 
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'ta  i-m  roHng  table  for  Rapid  Creek  at  Rapid,  8.  Dak,,  from  January  1  to  July  iS,  1905. 


Gage 
helght- 

Discharge.  > 
See.-ft. 

he^t. 

Dlachaige. 

Qage 
height. 

Diachaige. 

1  hel^t. 

Discharge. 

'     Feet. 

Feet. 

Sec'ft. 

Feet. 

See.'ft. 

<     Feet. 

8ec.-ft. 

1.30 

51 

1.90 

131 

2.50 

316 

3.00 

587 

1.40 

60 

2.00 

154 

2.60 

860 

3.10 

658 

l.M 

70    1 

2.10 

.   180 

2.70 

409 

3.20 

734 

1.60 

82    1 

2.20 

209 

2.80 

462 

3.30 

814 

1.70 

96    1 

2.30 

241 

2.90 

521 

3.40 

807 

1        1.80 

1 

112 

1 

2.40 

277 

The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  nine  discharge  xnea»- 
urements  made  during  1904-5,  and  is  well  defined  between  gage  heights  1.5  feet  and  3  feet. 

Staiian  rating  taUefor  Rapid  Creek  at  Rapid,  S,  Dak.,  from  Jtdy  B9  to  November  27, 1906. 


Gase 
height 

Dlachaige. ' 

hel^. 

Discharge. 

Gage 
he^t 

Discharge. 

Ga^ 
height. 

Discharge. 

Feet 

i 
8ec.-ft.     ' 

Feet. 

See.-ft 

Feet. 

8ec.-ft 

i     Feet. 

8ec.-ft 

1.30 

61    1 

1.60 

101 

1.90 

150 

1       2.20 

243 

1.40 

73 

1.70 

118 

2.00 

183 

2.30 

279 

1.50 

86    1 

1 

1.80 

137 

2.10 

211 

2.40 

320 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  two  discharge 
uremoits  made  duing  1905. 

Estimated  monthly  discharge  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  1906. 

[Drainage  area,  410  square  miles.] 


I 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


Run-off. 


Total  in 
acre-feet. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


January  1-6 

Fcbniary  21-28 . 

March 

April 

May 

Jane 

July 

August 

September 

October 

November  1-27. 


85 
TO 
93 
104 
241 
259 
880 
299 
128 
98 
104 


The  period., 


TO 
51 
60 
60 
58 
99 
208 
110 
80 
67 
64 


79.0 
63.6 
72.5 
83.2 

173 

131 

359 

195 

102 
84.2 
82.3 


940 

1,009 

4,458 

4,951 

10,640 

7,795 

22,070 

11,990 

6,060 

-6,177 

4,407 


79,510 


0.193 
.155 
.177 
.203 
.422 
.320 
.876 
.476 
.249 
.205 
.201 


0.043 
.046 
.204 
.226 
.486 
.357 

1.01 
.549 
.278 
.236 
.202 


NOTX.— Discharge  interpolated  March  3-15. 
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BOXELDER  CREEK  AT  BL.ACKHAWK,  8.  I>AK. 

Boxelder  Creek  rises  in  the  Black  Hills  in  the  southeastern  part  of  Lawrence  County, 
S.  Dak.,  and  flows  southeastward  into  Cheyenne  River. 

The  gaging  station  was  established  June  27, 1903.  It  is  located  at  the  bridge  on  the  road 
leading  past  the  church  at  Blackhawk,  in  the  SE.  J  sec.  9,  T.  2  N.,  R.  7  E. 

The  channel  is  straight  for  150  feet  above  and  curved  for  75  feet  below  the  station.  Both 
banks  are  high  and  cleared,  but  may  overflow  in  extreme  high  water.  The  bed  of  the  stream 
is  stony,  with  soft  mud  near  the  edges,  and  there  is  considerable  water  grass  just  below  the 
station.  The  bridge  makes  an  angle  of  about  30^  with  the  normal  to  the  current.  Gage 
heights  range  from  0.5  foot  to  5  feet.  The  stream  is  frozen  from  about  December  1  to 
March  10,  and  observations  are  discontinued  during  that  period. 

Discharge  measurements  are  best  made  by  wading,  but  at  high  water  they  may  be  made 
from  the  bridge.  The  initial  point  for  soundings  is  a  brass  tack  driven  into  the  hand  rail 
vertically  above  the  gage. 

The  gage,  which  was  read  once  each  day  during  1905  by  R.  H.  Haedt,  is  a  vertical  timber 
securely  spiked  to  a  pile  on  the  upstream  side  of  the  east  end  of  the  bridge.  The  gage  is 
referred  to  bench  marks  as  follows:  (I)  A  spike  driven  about  6  inches  above  the  base  of  a 
large  fence  poet  at  the  comer  of  the  barnyard  300  feet  east  of  the  station;  elevation,  16.84 
feet.  (2)  A  spike  driven  about  6  inches  above  the  base  of  the  south  gatepost  of  a  gate  near 
a  house  about  500  feet  from  the  station  along  the  road  toward  Rapid;  elevation,  16.81  feet. 
(3)  A  drift  bolt  driven  in  the  base  of  a  large  cottonwood  tree  on  the  right  bank,  about  75 
feet  above  the  bridge;  elevation,  4.34  feet.  Elevations  are  above  the  zero  of  the  gage. 
This  station  was  discontinued  December  1,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Descrtptlon:  99,  p  49;  130,  pp  166-167. 
Discharge:  99,  p  50;  130,  p  167. 
Discharge,  monthly:  130,  p  169. 
Gage  heights:  99,  p  50;  190,  pp  167-168. 
Rating  tobies:  130.  p  168. 

Discharge  measurements  of  Boxelder  Creek  at  Blackhawk ^  S.  Dak.t  ^  1906. 


Date. 


Hydrographer. 


May  20 '  H.  D.  Comstock 

June  24  a do 

July  3 . .  i I do 

August  14* do 

September  4  a..    Stevens  and  Comstock . 


Width. 


Feet. 
40 
22 
48 
26 
26 


Area  of 
section. 


Mean 
velocity. 


Sq.ft. 
80 
18.5 
225 
24 
29 


Ft.  per 
sec. 

1.34 
2.22 
2.43 
3.29 
1.07 


a  Made  by  wading. 


Gage 
height. 

Feet. 
2.10 
1.49 
4.60 
1.72 
1.11 


Di»- 
charge. 


Sec.-ft. 

107 
41 

546 
79 
31 
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DaHyffoge  height^  in  feet,  of  Boxdder  Creek  at  Blaekhawkf  S.  Dak.,  for  1905. 


Day. 


Muy. 


2 1 

3   

4 

5 

6 

7   1 

8 

9 

2.0 

10 

2.5 

11  .• 

2.65 

12 

2.6 

13 

2.55 

14  

2. 5 

15 

2. 4 

16 

2.35 

17 

1   2.25 

18... 

2.1 

19 

2.05 

a) 

2.05 

21   

2.0 

22 

1,9 

23 

;   1.8 

2^  

1.9 

25 

1.8 

26 

,   1.8 

27 

■   1.8 

28   

'   1.8 

29 

1.9 

30 

1.9 

31 

'   1.75 

June.   I  July.       Aug.      Sept. 


1.6 

1.55 

1,55  I 

1.5 

1.4    , 

1.4     ' 

1.4 

1.3 

1.28 

1.28  I 

1.6 

1.5 

1.4     ' 

1.3 

1.2    ' 

1.3  ; 

1.4 

1.58 

1.6 

1.55 

1.5 

1.55 

1.55 

1.5 

1.5 

1.4 

1.35 

1.25 

1.18 

1.05 


1.1 

5.1 

4.7 

4.3 

3.7 

3.4 

3.0 

3.0 

3.2 

2.7 

2.7 

2.65 

2.4 

2.35 

2.2 

2.08 

2.0 

1.9 

1.8 

2.1 

2.4 

2.05 

2.0 

1.8 

1.8 

2.2 

3.28 

2.7 

2,5 

1.9 

1.8 


3.3 

2,5 

2.3 

2.15 

2.1 

2.0 

1.95 

1.9 

1.8 

1.7 

1.88 

1.9 

1.9 

1.75 

1.7 

1.6 

1.52 

1.5 

1.5 

1.45 

1.4 

1.35 

1.3 

1.3 

1.25 

1.22 

1.3 

1.3 

1.25 

1.2 

1.2 


1.2 

1.15 

1.2 

1.11 

1.08 

1.05 

1.1 

1.1 

1.1 

1.05 

1.0 

1,1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 
.95 
.95 


.85 
.8.5 
.85 
.8 
.9 
.9 
.9 
.9 


Oct. 

0.9 
.9 
.9 


Nov. 


0.7 
.8 
.76 
.75 
.8 
.8 
.8 
.8 
.8 
.8 
.75 
.75 
.75 
.75 
.75 
.75 
.7 
.7 
.7 

•  .7 
.7 
.65 
.7 
.75 
.7 
.7 
.7 
.6 
.55 
.5 


Station  rating  taUefor  Boxelder  Creek  at  Blackhawk,  S.  Dak.,  from  May  9  to  July  1, 1906 


'  Discharge. 


Ga 
heifi 


Discbarge. 


Feet. 
l.OD 
1.10 
1.20 
1.30 
1.40 


8ec.-ft 
7 
12 
18 
25 
33 


Feet. 
1.50 
1.60 
1.70 
1.80 
1.90 


Sec.-ft. 
42 
51 
61 
72 
83 


I 


Gage 
height. 


Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 


Sec.-ft. 
95 
107 
120 
133 
147 


Feet 
2.50 
2.60 
2.70 


Discharge. 


8rc.-ft. 
161 
176 
191 


The  above  table  ia  applicable  only  for  open-channel  conditions. 
nrementa  made  during  1906,  and  is  not  well  defined. 


It  is  based  on  three  discharge  niea»- 
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Station  raimg  table  for  Boxdder  Creek  at  BlackhawlCj  S.  Dak.  Jram  July  2  to  November  SO,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

r  I  charge. 

Gage 
height. 

Hi  charge. 

hei^Qt. 

Dischaiige. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

.50 

2 

1.30 

42 

j        2.10 

128 

'        2.90 

241 

.60 

4 

1.40 

50 

2.20 

141 

3.00 

27 

.70 

7 

i.ro 

50 

2.30 

154 

3.10 

273 

.80 

11 

1.60 

69 

2,40 

168 

3.20 

289 

.90 

16 

1.70 

80 

2.50 

182 

3.30 

306 

1.00 

21 

1.80 

01 

2.60 

196 

3.40 

323 

1.10 

27 

I.IX) 

103 

2.70 

211 

1.20 

34 

2.00 

115 

j        2.f^ 

226 

■ 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  aischargp  meaa- 
urements  made  during  the  latter  i  art  of  1905,  and  is  not  well  def.ned. 

Estimated  monthly  discharge  of  BoxAder  Creek  at  Blackhawk^  S.  Dak.,  for  1905. 
[Drainage  area,  157  square  miles.] 


Month. 


May  9-31... 

June 

July 

August 

September. 

October 

November ., 


The  period 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

184 

66 

51 

9 

650 

27 

306 

34 

34 

11 

60 

7 

11 

2 

Mean. 

109 
35.4 

210 
84.5 
21.6 
19.0 
8.1 


Run-off. 


^^:tx.  jSeoo..d.f«t 
persQuare 
I       mile. 


4,972 
2,106 
12,910 
5,196 
1,285 
1,168 
482 


Depth  in 
Inches. 


28,120 


0.694 

0.594 

.225  ' 

.251 

1.34 

1.54 

.538 

.620 

.138 

.154 

.121 

.KG 

.052  , 

.058 

BKI^LE   FOUHCIIE  RIVER  AT  BELLE  FOl^RC'IIE,  S.  DAK. 

Belle  Fourchc  River,  the  largest  tributary  of  tlie  Cheyenne,  rises  near  Middle  Butte,  in  the 
we'steni  part  of  Weston  (^ounty,  Wyo.,  flows  northeastward  to  a  point  near  the  Wyominfr- 
Mont«na  boundary'  line,  then  turns  abniptly  to  the  southeast,  skirtjng  the  northern  border 
of  the  Black  Hills,  and  unites  with  the  Cheyenne  in  the  southeastern  part  of  Meade  County, 
S.  Dak. 

The  gaging  station  wa.s  established  May  26,  1903.  It  is  located  at  the  county  highway 
bridge  on  the  western  outjskirts  of  Belle  Fourche,  S.  Dak.,  in  the  NW.  },  sec.  10,  T.  8  N., 
R.  2  E. 

The  channel  is  straight  for  225  feet  alx)vc  the  bridge  and  300  feet  below.  The  left  l)ank 
is  high,  with  a  few  scattered  trees;  the  right  bank  is  low,  sparsely  wooded,  and  subject  to 
overflow  at  flood  stages.  The  l)ed  of  the  stream  is  of  gravel  and  fairly  permanent.  Tlie 
WHt^r  flows  in  a  single  channel  except  at  low  stages,  when  it  is  divided  by  a  gravel  bar  below 
the  bridge.     The  current  is  swift.     Gage  heights  range  from  0.5  foot  to  11  feet. 

Discharge  measurements  are  made  from  ♦he  lower  side  of  the  bridge.  The  initial  point 
for  soundings  is  the  center  of  the  north  pile  in  the  first  Ix'nt  on  the  east  end. 

The  gage,  which  was  read  twic^-  each  day  during  1905  by  Raymond  Giles,  consists  of  a 
vertical  timl)er  spiked  to  a  pile  on  the  north  side  of  the  bridge  on  the  third  bent  from  tho 
ea.st  end.  The  gage  is  referred  to  bench-marks  as  follows:  (1)  A  spike  in  a  cottonwood 
tree  on  the  east  bank  50  feet  below  the  bridge;  elevation,  8.05  feet  above  the  zero  of  the 
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gage.  (2)  Tho  top  of  the  iron  breakwater  on  the  east  pier  of  the  railroad  bridge  900  feet 
below  the  highway  bridge;  elevation,  8.13  feet  above  the  zero  of  the  gage.  (3)  A  United 
States  Geological  Survey  standard  bench  mark  located  in  the  Butte  County  court-house  yard ; 
elevation,  18.70  feet  above  the  zero  of  the  gage  and  3,011.34  feet  above  sea  level,  making 
the  elevation  of  gage  datum  above  sea  level  2,992.64  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Deaeription:  99,  p  57;  130,  pp  169-170. 
Disehange:  99.  p  57;  130,  p  170. 
Discharge,  monthly:  99,  p  50;  130,  p  172. 
Gage  heights:  99,  p  58;  130,  p  171. 
Rating  table:  99.  p  58;  130,  p  171. 

Discharge  measuremerUs  of  BeUe  Fourche  River  ai  BeUe  Fourchey  S.  Dak.,  for  1905. 


Date. 


Ilydrographer. 


March  29 a. 
April  130.- 
June 1 

Do..... 

JulySt 

July7. 

July  21 

Do..... 
AugUBt  2. . . 
Augii8tl6.. 


F.M.  Madden... 
H.  D.Comstock, 

....do 

....do 

....do 

....do 

....do 

...do 

...do 

J.  C.  Stevens.... 


Width. 


Area  of 
section. 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


ret. 

Sq.ft. 

Ft.  per 
see. 

Feet. 

Sec.-ft. 

6A 

65 

1.45 

1.80 

94 

62 

57 

1.25 

1.68 

71 

70 

88 

1.64 

2.00 

146 

70 

89 

1.70 

2.00 

151 

134 

414 

4.44 

4.88 

1,838 

105 

191 

3.12 

3.19 

695 

93 

143 

2.37 

2.41 

339 

93 

143 

2.40 

2.41 

343 

120 

261 

3.89 

'   3.79 

1,015 

131 

333 

4.30 

4.56 

1.433 

a  Made  by  wading. 
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Daily  gage  hAght,  in  feelj  of  Belle  Fourche  River  ai  Belle  Fourchej  S.  DaJc.j  for  1905. 


Day. 

Jan. 

1.68 
1.55 
1.35 
1.15 
.95 

Feb. 

4.25 
5.0 
5.75 
6.4 
6.8 

Mar. 

4.95 
4.35 
3.95 
3.4 

2.8 

Apr. 

.7 

1.72 
1.65 
1.65 
1.65 

May. 

1.58 
2.08 
3.15 
3.0 
2.5 

June. 

1.85 

1.9 

1.8.5 

1.8 

1.75 

July. 

1.95 

1.92 

4.3 

3.45 

4.82 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.85 
3.32 
2.78 
3.75 
3.4 

2.1 

2.1 

2.1 

1.75 

1.7 

1.6 

1.6 

1.6 

2.55 

2.35 

1  7 

1.6 

2. 

1.6 

3 

4 

5 

6 

.95 

7.0 

2.85 

1.65 

2.18 

1.7 

3.85 

3.4 

1.58 

2.15 

7 

.95 

7.0 

2.25 

1.65 

2.1 

1.7 

3..i5 

3.4 

1.5 

1.92 

8 

1.0 

7.0 

2.25 

1.65 

2.18 

1.7 

3.48 

2.15 

1.5 

1.82 

9 

1.02 

7.0 

2.25 

1.72 

2.28 

1.7 

2.75 

2.38 

1.5 

1.72 

10 

i.a5 

6.7 

2.25 

1.82 

2.68 

1.75 

3.52 

3.2 

1.45 

1.7 

11 

1.12 

6.45 

2.25 

1.75 

2.38 

1.75 

2.4 

2.35 

1.45 

1.62 

12 

1.3 

6.2 

2.0) 

1.7 

2.25 

1.75 

2.6 

2.35 

1.45 

1.65 

13 

1.5 

6.0 

2.0 

1.7 

2.25 

1.75 

2.6 

2.2 

1.52 

14 

1.72 

5.9 

2.0 

1.75 

2.2 

1.75 

2.3 

6.38 

1.55 

15 

2.a> 

2.22 

5.65 
5.35 

2.0 
2.0 

1.75 
1.75 

2.0 
1.95 

3.75 
3.15 

2.1 
2.6 

5.25 
4.35 

1.55 
1.55 

16 

17 

2.0 

.5.3 

1.92 

1.7 

1.85 

3.42 

2.4 

3.18 

1.55 

1.65 

18 

2.0 

5.15 

1.82 

1.7 

1.85 



2.3 

2.72 

1.55 

1.65 

19 

3.0 

4.98 

1.72 

1.7 

1.85 

2.85 

2.05 

2.5 

1.55 

1.65 

20 

2.45 

4.85 

1.65 

1.65 

1.85 

3.6.5 

2.15 

2.32 

1.55 

21 

2.38 

4.8 

1.65 

1.65 

1.85 

3.32 

2.4 

2.2 

1.55 

22 

2.15 

4.8 

1.65 

1.65 

1.85 

3.5 

2.45 

2.1 

1.65 

23 

1.08 

4.8 

1.6 

1.65 

1.85 

2.85 

3.45 

2.02 

1.55 

24 

2.6 

4.72 

1.6 

1.65 

2.0 

2.75 

3.35 

1.95 

1.62 

25 

3.0 

4.7 

1.6 

1.65 

2.82 

2.8 

3.  .35 

1.9 

1.5 

26 

3.25 

46 

1.6 

1.65 

3.08 

2.8 

.3.25 

1.85 

1.5 

1.7 

27 

3.45 

4.6 

1.6 

1.65 

2.38 

2.3.5 

4.32 

1.8 

1.5 

1  7 

28 

3.55 

5.02 

1.68 

1.65 

2.2 

2.4.5 

2.35 

1.75 

1.5 

29 

3.38 

1.78 

1.65 

2.15 

3.1 

2.5 

1.75 

1.5 



30 

3.18 
3.0 

1.72 

1.: 

1.6^ 

1.92 
1.9 

3.a5 


2.25 
3.4 

1.7 
2.0 

1.5 

31 

1 

Note.— lee  conditions  January  1  to  March  6.  inclusive. 

Station  rating  table  for  Belle  Fourche  Ri%)er  ai  Belle  Fourche  ^  S.  Dak.  ^  from  January  1  to 

November  30, 1905. 


Gage 
height. 

Feet. 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.31 
2.40 


I  Discharge. 

Sec.-fl. 
.■50 
60 
75 
90 
110 
130 
150 
175 
200 
230 
260 


Gage 
height. 


Feet. 

2.  .10 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 

3.  .50 


Discharge. 

heiglit 

Discharge.  1 

Gage 
height. 

Discharge. 

Sec.-ft. 

Feet. 

Sec.-ft.     \ 

FeeL 

Sec.-1U 

290 

3.60 

850    1 

4.70 

1,630 

330 

3.70 

920    ' 

4.80 

1,7^ 

370 

3.80 

990 

4.90 

1,780 

410 

3.90 

1,060 

5.00 

1,855 

4.T0 

4.00 

1,130 

5.20 

2,005 

500 

4.10 

1,200 

5.40 

2,155 

550 

4.20 

1,270 

5.60 

2,305 

610 

4.30 

1,340 

6.80 

2,455 

670 

4.40 

1,410 

6.00 

2,610 

730 

4.50 

1,480 

6.20 

2,770 

790 

4.60 

1,555 

6.40 

2,990 

The  above  table  is  api)]icable  only  for  open-channel  conditions.    It  la  based  on  discharge  measiire- 
inents  made  during  19W-5,  and  is  well  denned  between  gage  heights  1  loot  and  5.5  leet. 
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Eatimaled  monthly  discharge  of  Belle  Fourche  River  at  Bdle  Fourche.,  S.  Dak.  y  for  1905. 
[Drainage  area,  3,250  square  miles.] 


Discharge  in  second-feet. 
Maximum. 


Run-olT. 

ToUl  in 
acro-feet. 

Second-feet 

per  square 

mile. 

Depth  In 
inches. 

6,298 

0.039 

0.036 

5,218 

.027 

.030 

13,470 

.067 

.077 

20.470 

.106 

.118 

32,650 

.163 

.188 

32,650 

.163 

.188 

4,558 

.024 

.027 

6,456 

.032 

.037 

4,980 

.026 

.029 

126,800 

Nfync. — No  estimate  for  ice  period. 

REDWATER  RIVER  AT  BELLE  FOURCIIE,  S.  DAK. 

Redwater  River  rises  in  the  eastern  part  of  Crook  County,  Wyo.,  flows  eastward  and 
unites  with  the  Belle  Fourche  at  Belle  Fourche,  S.  Dak. 

The  gaging  station  was  established  July  20,  1903.  It  is  located  at  the  county  highway 
bridge  in  the  eastern  limits  of  Belle  Fourche,  S.  Dak.,  in  the  NW.  i,  sec.  11,  T.  8  N.,  R.  2  E., 
500  feet  above  the  junction  with  Belle  Fourche  Rivjer. 

The  channel  is  straight  for  50  feet  above  and  below  the  station.  The  left  bank  is  suffi- 
ciently  high. to  prevent  overflow,  but  the  right  bank  is  low  and  subject  to  overflow;  there 
are  trees  along  both  banks.  The  bed  of  the  stream  is  rocky  and  is  fairly  permanent.  There 
is  but  one  channel  except  at  very  high  stages,  and  the  current  is  swift.  At  very  high  stages 
the  gage  heights  may  be  affected  by  backwater  from  Belle  Fourche  River.  There  is  con- 
siderable "dead  water"  at  low  stages. 

Discharge  measurements  are  made  from  the  north  side  of  the  bridge.  The  initial  point 
for  soundings  is  the  center  of  the  pile  on  the  north  side  and  at  the  east  end  of  the  bridge 

The  gage,  which  was  read  twice  each  day  during  1905  by  Raymond  Giles,  consists  of  a 
timber  spiked  to  the  north  pile  of  the  west  bent  of  the  bridge.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  The  stone  water  table  at  the  north  comer  of  the  public  school 
building;  elevation,  26.05  feet  above  the  zero  of  the  gage.  (2)  The  tdp  of  the  end  of  the 
iron  waste  pipe  projecting  from  the  northeast  comer  of  the  public  school  building;  eleva- 
tion, 22.97  feet  above  the  zero  of  the  gage.  (3)  The  United  States  Geological  Survey 
standard  bench  mark  in  the  Butte  County  court-house  yard;  elevation,  18.46  feet  above 
the  zero  of  the  gage  and  3,011.34  feet  above  sea  level,  making  the  elevation  of  the  gage 
datum  above  sea  level  2,992. 88  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  50;  130,  pp  172-173. 
Dijcbaiige:  99,  p  59;  130,  p  173. 
DiacharKe,  monthly:  99,  p  60;  190,  p  175. 
Gage  heightii:  99,  p  60;  130,  pp  173-174. 
Rating  table:  99,  p  60;  130,  p  174. 
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Discharge  measurements  ofReduxUer  River  ai  Belle  Foiirche,  S.  Dak.,  in  1905. 


Date. 


March  30... 
April  18.... 
May  11.... 
May  13.... 

June  9 

July? 

Auguflt  16.. 


Hydrographer. 


F.  M.  Madden . . . 
IT.  D.  Comstock. 

do 

....do 

....do 

....do •. 

J.  C.  Stevens 


Width. 


Feet. 


Area  of       Mean         Gaee  Dis- 

section,   velocity,     height,      charge. 


Sq.ft. 
150 


Ft.  per 
gee. 


39  I 


Feet.     ,    Sec.-ft. 


62 

152 

on 

251 

63 

220 

00 

111 

62 

.  172 

62 

170 

1 

1.32 
3.76 
3.12 
1.28 
2.22 
1.52 


2.95  i 

2.95  ' 

4.50 

4. 05 

2.80 

3.80 

3.16 


209 

auo 

945 
686 
142 
382 
25S 


DaUy  gage  height,  in  feet,  of  Redwaier  River  at  Belle  Fourche,  S.  Dak.,  for  1905. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

Feb. 
10.0 

Mar. 
2.85 

... 

May. 

Juoc. 

July. 

Aug. 

Sept. 
2,7 

Oct. 
2.92 

Nov. 

3.3 

2.95 

2.9 

3.26 

3.25 

3.4 

3.5 

3.3 

13.0 

2.85 

2.95 

3.05 

3.1 

3.25 

3.4 

2.7 

2.95 

3.5 

3.3 

13.0 

2.85 

2.95 

3.85 

3.16 

4.7 

3.42 

2.7 

2.95 

3.5 

3.22 

13.0 

3.0 

2.95 

3.82 

3.05 

4.75 

3.36 

2.8 

2.95 

3.5 

3.15 

13.0 

2.95 

2.95 

3.58 

3.0 

4.2 

3.3 

2.88 

2.96 

3.5 

3.15 

13.0 

2.85 

2.95 

3.62 

2.95 

4.0 

3.25 

2.95 

2.95 

3.58 

3.2 

13.0 

2.85 

2.95 

3.42 

2.9 

3.75 

3.25 

2.95 

2.95 

3.6 

3.25 

13.0 

2.85 

3.0 

3.82 

2.85 

4.28 

3.15 

2.95 

2.95 

3.6 

3.32 

13.0 

2.85 

3.0 

4.42 

2.86 

3.98 

3.1 

2.95 

2.95 

3.6 

3.42     13.0 

2.88 

3.0 

4.82 

2.86 

3.9 

3.1 

2.95 

2.95 

3.6 

'    3.55 

13.0 

2.75 

3.0 

4.62 

2.95 

3.7 

3.1 

2.92 

2.95 

3.6 

i    3.75 

13.0 

2.85 

3.0 

4.2 

2.95 

3.65 

3.15 

2.85 

2.95 

3.6 

1    4.08 

13.0 

2.85 

3.0 

4.15 

2.85 

3.6 

3.2 

2.82 

2.95 

3.6 

4.95 

13.0 

2.85 

2.95 

4.1 

2.85 

3.65 

3.35 

2.8 

2.95 

3.6 

4.85 

11.75 

2.85 

2.95 

4.0 

2.85 

3.48 

3.2 

2.85 

2.95 

3.55 

5.05 

9.5 

2.8.5 

2.96 

3.88 

2.98 

3.4 

3.2 

2.85 

3.02 

3.55 

!    5.18 

8.65 

2.85 

2.95 

3.78 

3.35 

3.4 

3.15 

2.95 

3.32 

3.55 

■    5.28 

8.45 

2.85 

2.95 

3.75 

3.4 

3.15 

2.92 

3.5 

3.55 

5.45 

8.25 

2.85 

2.95 

3.75 

3.5 

3.25 

3.15 

2.9 

3.5 

3.55 

5.28 

7.a5 

2.85 

2.92 

3.72 

3.48 

3.25 

3.08 

2.95 

3.5 

3.6 

4.9 

5.9 

2.85 

2.9 

3.7 

3.4 

3.76 

3.0 

2.92 

3.6 

3.6 

4.55 

4.9 

2.85 

2.9 

3.65 

3.4 

3.72 

2.96 

2.9 

3.6 

3.6 

4.5 

4.5 

2.85 

2.9 

4.0 

3.4 

3.75 

2.95 

2.9 

3.5 

3.6 

4.65 

3.75 

2.85 

2.9 

3.85 

3.4 

3.5 

2.92 

2.88 

3.5 

3.6 

4.88 

3.35 

2.9 

2.9 

3.72 

2.9 

3.45 

2.9 

2.85 

3.5 

3.6 

5.15 

3.05 

2.9 

2.9 

3.65 

3.0 

3.4 

2.86 

2.9 

3.5 

3.6 

5.32 

2.ft5 

2.9 

2.9 

3.55 

3.25 

3.7 

2.8 

2.88 

3.5 

3.6 

6.42  1    2.88 

3.0 

2.95 

3.5 

3.0 

3.45 

2.75 

2.85 

3.5 

3.6 

5.52 

2.95 

2.92 

3.45 

3.25 

3.92 

2.75 

2.«> 

3.5 

3.6 

5.65 

2.95 

2.9 

3.35 

3.25 

3.95 

2.75 

2.9 

3.5 

3.6 

5.95 

2.95 
Februi 

iry  24, i 

3.3 
nclusiv 

e. 

3.48 

2.7 

3.5 

IS  January  1  to 
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SttOion  nsting  tabU  for  RedwaUr  River  ai  Belle  Fourche,  S.  Dak.,  from  January  1  to  Novem- 
ber 30, 1906. 


r 


.ei^t.     I>l»eharge. 


heigl 

Feet, 
2,70 
2.80 
2.90 
3.00 
3.10 
3.20 


Sec.-fL 
120 
148 
178 
210 
245 
283 


height. 


Feet. 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 


Sec.-ft 
323 
3ft5 
410 
457 
505 
555 


heigh 

Feet. 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


DischaiTCe.      ^SSSt.     I>i»chaige.  I,  j^^lft.   |  I^l'^^'harge. 


Sec.-ft.     I 
607 
660 
714    . 
700 
825    I 
883    i 


Feet. 


Sec.-ft. 


4.50 

942 

4.60 

1,002 

4.70 

1,064 

4.80 

1,130 

4.90 

1,200 

5.00 

1.2a'i 

The  at)ove  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  discharge  measure- 
ments made  during  ISOa,  and  is  well  defined  between  gage  heights  2.7  feet  and  4.9  feet. 

Estimated  monthly  discharge  of  Redwaier  River  at  Belle  Fourche,  8,  Dak.,  for  1905. 

prainage  area,  1,015  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


March 

April 

M*y 

June , 

July 

August 

September. , 

October 

November., 


210  , 
210  I 

1,144  ! 
410  ' 

1,007 
374 
IM 
410 
457 


134 

178 
178 
163 
303 
120 
120 
184 
410 


171 
192 
554 
256 
520 
247 
170 
296 
445 


Run-off. 


The  period. 


Total  in 
acre-foet. 

i 

10,510 
11.420 
34,060 
15,230 
31,970 
15,190 
10,120 
18,200 
26,480  ' 

173,200 


Second-feet    n^^*»,  i„ 


0.168 
.180 
.546 
.252  I 
.512  I 
.243 
.167  I 
.292  I 
.438 


0.194 
.211 
.630 
.281 
.590 
.280 
.186 
.337 
.489 


Note.— No  estimate  for  ice  period. 

SPEARFISH  CREEK   NEAR  SPEARFISH,  S.  I>AK. 

Spearfish  Creek  rises  in  the  Black  Hills  in  western  Lawrence  County,  S.  Dak.,  and  flows 
northward  into  Redwater  River. 

The  gaging  station  was  established  March  30,  1904.  It  is  located  at  the  Chicago,  Bur- 
lii^ton  and  Quincy  Railroad  bridge  at  Bradley's  ranch,  1  mile  above  SpearBsh,  S.  Dak.,  in 
the  SW.  J,  sec.  14,  T.  6  N.,  R.  2  E.  It  replaces  the  temporary  station  maintained  during  a 
part  of  1903  at  Tooraey's  ranch,  6  miles  from  Spearfish,  and  was  placed  at  this  point  to  get 
above  the  ditches  which  take  water  from  Spearfish  Creek  in  the  town  of  Spearfish. 

Hie  channel  is  very  crooked  and  the  current  is  swift  and  full  of  rapids.  Both  banks  are 
low,  are  covered  with  trees  and  brush,  and  overflow  only  when  the  stream  freezes  and  the 
water  runs  over  the  ice.  The  bed  is  composed  of  coarse  gravel  and  cobblestones  and  is  not 
subject  to  much  change.  There  is  but  one  channel  at  all  stages.  Gage  heights  range  from 
0.8  foot  to  7  feet. 

Discharge  measurements  are  made  by  wading  at  the  gage.  In  high  water  they  can  be 
made  from  the  bridge  to  which  the  gage  is  attached. 

A  staff  gage,  which  was  read  during  ^^05  once  each  day  by  Bessie  L.  Bradley,  is  spiked  ver- 
tically to  a  pile  supporting  the  bridge  near  the  right  bank  on  the  lower  side.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  drift  bolt  driven  into  the  base  of  a  cot  ton  wood 
tree  on  the  right  bank,  50  feet  below  the  gage;  elevation,  '4.02  feet  above  the  zero  of  the 
gage.    (2)  The  top  of  the  head  of  a  bolt  in  a  pile  in  the  first  bent  from  the  gage ;  the  bolt  is 
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marked  by  a  spike  driven  through  a  flaw  in  the  washer;  elevation  above  the  zero  of  the 
gage,  6.25  feet. 

A  description  of  this  station,  with  gage-height  and  dischai^e  data,  is  contained  in  Water- 
Siipplj  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  175-177,  192. 

Discharge  measurements  ofSpearfish  Creek  near  Spearfiahj  S.  Dale.,  in  1906. 


Date. 


Hydrographer 


April  6.... 

May  16 ' do 

June  13 ' do 


H.  D.  Comstock  . 


August  3 . . 
August  26 . 


.do. 


Stevens  and  Comstock . 


Width. 


Feet. 
25 
44 
31 
32 
34 


Area  of 
section. 


Sq.ft. 
22 
54 
31 
30 


29! 


Mean 
velocity. 

Ft.  per 
sec. 

3.26 

4.80 

4.16 

4.83 

3.72 


Gase 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft, 

0.96 

TO 

1.85 

259 

1.28 

129 

1.24 

145 

1.12 

108 

DaUy  gage  height^  in  feet  ^  ofSpearfish  Creek  near  Spearfish,  S.  Dak. j  for  1905. 


Day. 

Jan. 

0.95 

.95 

.95 

.95 

.9 

.9 

.85 

.85 

.95 

1.05 

2.45 

2.45 

2.45 

2.9 

3.7 

3.35 

3.3 

3.2 

3.2 

.85 

.85 

.9 

.85 

.95 

1.0 

.85 

.85 

.85 

.85 

.65 

.a5 

Feb. 

1.3 
1.5 
2.65 
3.05 
3.3 
3.15 
3.4 
3.1 
2.9 
2.0 
1.0 
1.0 
2.0 
3.75 
3.75 
3.75 
3.5 
3.5 
3.5 
3.4 
3.35 
2.85 
.&■) 
.85 
.85 
.85 
.85 
.85 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>€C. 

1 

0.85 
.85 
.85 
.86 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.&> 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 

.a^i 

.9 
.9 
.95 
.95 

0.95 
.95 
.95 
.9 
.9 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
.95 
.95 
.9.5 
.95 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.05 
1.1 
1.15 
1.15 
1.15 
1.15 
1.15 

1.15 

1.3 

1.3 

1.3 

1.3 

1.3 

1.45 

1.7 

2.25 

2.45 

2.15 

2.0 

2.0 

2.0 

1.95 

1.85 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.6 

1.5 

1.5 

1.45 

1.4 

1.4 

1.35 

1.35 

1.3 

1.25 

1.25 

1.25 

1.25 

1.35 

1.25 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.35 

1.35 

1.45 

1.4.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.4 

1.4 

1.3.5 

1.3 

2.02 

2.5 

2.05 

1.75 

1.75 

1.65 

1.65 

1.55 

1.45 

1.45 

1.45 

1.4 

1.4 

1.3 

1.25 

1.25 

1.25 

1.25 

1.55 

1.45 

1.35 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 



1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.06 
1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

2 

1.C5 

3 

4 

6 

6 

7        

8 

9 

10 

11 

12 

13 

14 

1.05    

16 

1.05    

16 

1.05    

17 

1.05    

18 

1.05    

19 

1.05    

20 

1.05    

21 

1.06  i 

22 

1.05    

23 

1.05    

24 

1.05    

25 

1.05    

26 

1.05    

27 

1.05  1 

28 

1.05    

29 

1.05    

30 

1.05    

31 

Note.— ice  conditions  January  1  to  February  22,  inclu^ve. 
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Siatum  rating  table  for  Sfearfish  Creek  near  Spearfish,  S.  Dak.,  from  February  28  to  Novem- 
ber 30, 1906. 


Ga 
heig 


Diacbarge. 


heiE 


I 


Feet 

Sec.-fl. 

Feet. 

0.00 

61 

1.40 

1.00 

80 

1.50 

l.IO 

100 

1.60 

1.20 

121 

1.70 

1.30 

142     ; 

Discharge. 
Sec.'ft 

Gage 
heij^t. 

Diacbarge. 

Gage 
height. 

Diacbarge. 

Feel. 

Sec.'/L 

Feet. 

Sec.-ft. 

164 

1.80 

265 

2.20 

397 

187 

1.90 

295 

2.30 

435 

211 

2.00 

327 

2.40 

475 

237 

2.10 

361 

2.50 

517 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  eight  diacbarge  meas- 
urements n?ade  during  1904^,  and  is  not  well  defined. 

Estimated  monthly  discharge  cfSpearfish  Creek  near  Spear/ish,  8.  Dak.,  for  1906 
[Drainage  area,  230  square  miles.] 


Month. 


Fcbniary  23-28 . 

Match 

April 

May 

June 

July 

August 

September 

October 

November 


Discharge  in  second-feet. 


Maximum.!  Minimum. 


52 
70 
110 
496 
176 
517 
132 
100 
00 
90 


The  period . 


52 
52 
61 
110 
132 
132 
100 
90 
90 
80 


Mean. 


Totelin 
acre-feet. 


52.0 
53.7 
79.1 

231 

153 

185 

113 
91.3 
90.0 
88.0 


619 
3,302 
4,707 

14,200 
9,104 

11,380 
6,948 
5,433 
5,534 
5,236 


Run-off. 


Second-feet 

rsqu 

mite. 


per  square 
miU 


0.226 
.233 
.344 

1.00 
.665 
.804 
.491 
.397 
.391 
.383 


Depth  in 
inches. 


0.050 
.260 
.384 

1.15 
.742 
.927 
.566 
.443 
.451 
.427 


66,460 


Note.— No  estimate  for  ice  period. 

REDWATER  CANAIi  AT  MINNESKLA,  S.  DAK. 

Hiis  station  was  established  May  7,  1904.  It  is  located  od  the  bridge  across  the  canal  in 
the  town  of  Minnesela,  4  miles  from  Belle  Fourche,  S.  Dak.,  in  sec.  24,  T.  8  N.,  R.  2  E. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  bed  is  composed 
of  soft  mud  covered  with  water  grass,  which  in  the  late  summer  lessens  the  flow  of  the  canal 
coDsiderablj.  There  is  but  one  channel  at  all  stages,  and  the  current  is  medium.  Water  is 
turned  off  the  canal  from  about  October  20  to  May  20,  and  observations  are  discontinued 
during  that  period.    Gage  heights  range  from  1 .5  to  3.5  feet. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
^nitial  point  for  soundings  is  a  spike  in  the  bridge  over  the  edge  of  the  canal  at  the  right 
bank,  downstream  side. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Robert  II.  Mitchell,  is  a  vertical 
staff  fastened  to  the  bridge.  The  bench  mark  is  a  spike  in  a  tree  on  the  left  bank  about  100 
feet  from  the  gage;  elevation,  4.00  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  178-179. 
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Discharge  measurements  of  Redwater  canal  at  Minnesela,  S.  Dak.,  for  ip05. 


Date. 

-■ 

Hydrographer. 

Width. 

.A 

se 

reaof 
ctlon. 

Iq.ft. 

Mean     1 
velocity. 

Gage 
height 

Dis- 
charge. 

May  30 

Ur  D.  Cc 

niBtoc 

k...  . 

Feet. 
16 
16 
16 
16 

& 

Ft.  per 
sec. 

1.52 

1.94 

1.07 

.10 

Feet. 
2.51 
2.95 
2.40 
1.60 

Sec.-ft. 
38 

June  9 

.do.. 

31 
23 
10 

61 

July  12 1... 

July  31 '... 

1 

.do.. 

25 

do 

ol 

Daily 

gage  height,  in  feet, 

«  Estli 
of  ReduxUer 

nated. 
canal  at  H 

Day. 

linnesela,  S.  Dak.,  for  1905. 

Day. 

hi 

ay. 

June. 

2.5 

2.05 

2.8 

2.8 

2.8 

2.8 

2.8 

2.85 

2.95 

3.0 

3.0 

July. ;  Aug. 
2. 1        3. 0 

Sept. 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 

1  Oct.  ' 

May. 

i 

June.  July. 

0.95     2.5 
1.0       2.2 

1.3  1.9 
2.0       1.9 
2.0       1.9 
2.0       2.0 

2.4  2.5 
2.55     2.5 

2.5  2.25 
2.4    1  2.0 
2.4       2.0 
2.0    1  2.95 
2.0       3  1 

Arg.    Sept.,  Oct. 

1 

1 

1 
2.7     Mi 

3.0     2.9 

1  9 

2 ! 

2.05 
2.0 
2.0 
2.0 

3.0 
3.0 
3.0 
.1.0 

2.7 
2.7    1 

2.7    1 

1^ 

I 

3.0 
3.0 

2-9 

1ft 

3. -- 

'i.Q.'i         IS 

4 

3.0  1  2.9    '     18 

5 

2.7     1  21 
2.7    '!  25 
2.5    ,    2C 
2.5     1    2^ 
2.5     '    2,' 
,  2.5       2e 
.  2.5        T 

3.0     2.9    ,     1.8 

6 

2.0         3.0 
2, 0         3. 2 

3.0     2.75       1   7A 

7 

1 

3.0  '  2.6 
3.0     2.6 

1  7 

8 

2.0 
2.05 

3.4 
3.4 

9 

3.0 
3.0 
3  0 

2.7 
2.7 

'2  7 

10 

2.45       3.4 
2.45  1    3.4 
2.5         3.4 
2,5        3.2 
2.5    1    3.0 
2.45       3.0 
2.5         3.0 

11.: ' 

12 

3.0 
3.05 

2.25 
2.0 
2.0 
2.0 
2.0 
1 

2f 
2J 
3( 
3 

3,0  f  2  7 

13.. 

3.0 
3.0 
3.0 

2.7 
2.7 

14 

3.2 

2.4 
2.42 

2.0 

3.0 
3.0 

15 

3.3 

16 

2.0 
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Daily  discharge^  in.  second-feet,  of  ReduxUer  canal  at  Minnesela,  S.  Dak.,  JOO^'-Zi. 


Day. 


1904. 


May.  '  Juoe.  I  July.  I  Aug.     Sept.     Oct. 


1 

2 

3 

4 '  ... 

5 

6 

7 

8 

44 

41 

9 

10 

41 

11 

47 

12 

47 

13 

38 

14 

35 

15 

41 

16 

38 

17.. 

35 

18 

41 

19 

41 

20 

41 

21 

35 

22 

53 

23 

67 

24 

67 

25  .  - 

74 

25 

74 

27 

81 
67 
67 
67 
67 

28 

29  .  . 

30 

31 

Note.— The  daily  discharge 


67 

30 

35 

35 

9 

28 

9 

44 

9 

60 

9 

64 

9 

64 

9 

64 

4 

64 

2 

64 

0 

64 

0 

64 

0 

64 

0 

64  , 

0 

64 

0 

64 

0 

64 

2 

60 

38 

56 

47 

50 

47 

60 

47 

74 

44 

'^i 

41 

67 

47 

70  1 

47 

67  j 

30 

32 

30 

3S  1 

30 

89  ' 

30 

8S 



81  j 

1 

charge 

Is  based  OD 

97 

97 

97 

97 

97  I 

97  ! 

99 

81 

97 

97 

97 

97  i 

97  , 

97 ; 

81  ! 

81  i 

81 

70 

59 

59 

59 


70 
81 

81  I 
81  ' 
77 
73  I 
73 


24 

24 

24 

29  , 

20 

29 

46 

66 

81 

46 

37 

32 

29 

26 

26 

40 

34 

29 

1 

1 

0 

0 

5 

6 

6 

9 

9  ' 
10 
12 
20 


1905. 


May.  '  June.  '  July.     Aug.     Sept.  I  Oct. 


32  , 


10 
28 
28 
30 
30 
30 
28 
30 
30 
16  I 

6 

6 

6 

9 
30 
30 
18  ' 

9 

9 
56 
67 


60 

55 

36 

60 

55 

36 

60 

55 

36 

60 

55 

36 

60 

55 

36 

60 

55 

36 

74 

55 

26 

89 ; 

55 

26 

89  ! 

55 

26 

89 

55 

26 

89 

55 

26 

89 

55 

26 

74 

55 

60 

55 

_ 

60 

52 

55 

48 

55 

48 

55 

48 

2 

55 

52 

2 

55 

48 

2 

55 

48 

2 

55 

39 

1 

!i!> 

31 

0 

55 

31 

55 

36 

55 

36 

55 

36 

55 

36 

55 

36 

5.5 

M 

55 

a  series  of  parallel  curves,  each  covering  a  short  iwriod  of  time. 
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Estimated  monthly  discharge  of  Redwaier  canal  at  Minnesela,  S.  Dak.,  19QJr5, 


Month. 


Discharge  in  second-feet. 
Maximum.    Minimum. ,    Mean. 


May»-31. 
June , 


July 

August 

September. . . 
October  1-11. 


The  period . 


1905. 


June. 
July. 


August 

September 

October  1-23. 


Total  in 
acre-feet. 


52.0 

21.4 

60.3 

^.3  j 

24.3 

22.9 


2,475 
1,273 
3,706 
5,122 
1,446 
500 


14,520 


37.0 
22.6 
63.0 
47.7 
18.0 


The  period . 


2,20S 
1,390 
3,874 
2,838 
821 


11,120 


WHITE  RIVER  DRAINAGE  BASIN. 
WHITE  UIVER  AT  INTERIOR,  8.  DAK. 

White  River  rises  in  the  northwestern  part  of  Nebraska,  flows  northeastward,  then  east- 
ward, and  empties  into  the  Missouri  in  southeastern  Lyman  County,  S.  Dak.  The  greater 
part  of  its  course  lies  through  the  Bad  Lands,  which  consist  of  white-K:lay  cliffs  and  broken 
bottoms.  Tliere  is  little  timber  along  the  river  and  almost  no  land  under  cultivation.  The 
main  floods  occur  in  March,  May,  June,  and  July. 

The  gaging  station  was  established  June  24,  1904.  It  is  located  at  the  ford  about  one- 
fourth  mile  northeast  of  Interior,  S.  Dak.,  in  T.  3  S.,  R.  18  E. 

The  channel  is  curved  for  about  1,000  feet  above  and  500  feet  below  the  station.  Both 
banks  are  high  and  clean  and  overflow  only  at  extreme  high  water.  The  bed  is  composed 
of  sand  and  gravel  and  is  shifting.  There  is  but  one  channel  at  all  stages  except  the  very 
lowest,  when  there  may  be  several  channels.  The  slope  at  the  station  is  about  3  feet  per 
mile.  Tlie  current  is  sluggish  at  low  water.  Gage  heigh t.s  range  from  1  foot  to  16  feet. 
The  stream  is  frozen  from  about  December  20  to  March  10,  and  observations  are  discon- 
tinued during  that  period. 

Discharge  measurements  are  made  by  wading  at  the  gage.  The  initial  point  for  sound- 
ings is  the  top  of  the  inclined  gage. 

The  gage  was  read  once  each  day  during  1905  by  George  L.  Johnson.  Originally  an 
inclined  gage  in  two  sections  was  attached  to  posts  set  in  the  bed  and  left  bank  of  the 
stream.  This  gage  and  bench  mark  No.  1  were  destroyed  July  3,  1905.  Records  were 
referred  to  a  temporary  mark  until  August  31,  1905,  when  a  new  gage  was  established.  It 
is  inclined,  consists  of  three  sections,  and  is  graduated  to  read  direct.  It  is  fastened  to  a 
post  driven  in  the  left  bank,  and  a  stump  to  a  post  driven  near,  both  about  200  feet  above 
the  old  gage,  and  to  a  post  driven  in  the  middle  of  the  channel.  Bench  mark  No.  1  is  a 
spike  driven  in  a  blaze  on  a  tree  50  feet  above  the  old  gage  on  the  left  bank;  elevation,  10.26 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  60-penny  spike  in  a  3(>-inch  tree, 
blazed,  100  feet  northeast  of  the  new  high-water  gage;  elevation,  14.83  feet  above  the  zero 
of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Sur\'ey,  pages  181-183. 
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Discharge  rMomiremerUs  of  White  River  at  Interior ,  8,  Dak.y  m  1906. 


Date. 


Hydrograpber. 


Width. 


May  24 j  H.  D.  Comstock 

JiiDe39 do 

August  31 do 


Area  of  ,     Mean    !     Gage  Dis- 

section. I  velocity.  I  height.  .  charge. 


I 


Feet.  Sq.ft. 

112  60 

133  I  214 
lOS  ' 


Ft.  per 
sec. 

1.47 
2.24 


Feet.        Sec.-ft. 
1.80  » 


3.06 
2.03 


50  1^         1.49 

Daily  gage  height,  in  feet,  of  White  River  at  Interior,  S.  Dale.,  for  1905. 
Day. 


Mar.       Apr. 


3 

1 

4 

5 ' 

6  

7 

8 1 

9 

10  

11 1 

12        .    . ."  

13 

14 

15 1 

16 1 

17 

,8 ...1 

19  

'   2.8 

20 

2.7 

21 

2.7 

22 

2.65 

23  

2.65 

24 

'   2.7 

25 

2.7 

26 

2.9 

27 

1 
2.95 

28       

2.9 

29   

'   2.95 

30 

2.2 

31 

2.1 

3.0 

4.1 

4.9 

3.0 

2.5 

2.4 

2.2 

2.25 

2.2 

2.2 

2.2 

2.0 

2.6 

2.6 

3.5 

3.5 

3.0 

2.8 

2.6 

2.5 

2.4 

2.4 

2.3 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 


May. 

1.9 
2.5 
4.2 
7.5 
6.5 
6.3 
4.8 
3.4 
2.9 
2.8 
2,5 
2.4 
2.3 
2.1 
2.1 
2.0 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
1.9 
1.8 
1.9 
1.9 
1.9 
1.9 
5.6 
3.3 
3.0 


2.8 
5.5 
5.3 
4.2 
2.0 
1.8 
1.8 
1.9 
1.8 
1.65 
1.6 
1.8 
1.6 
1.9 
2.3 
3.0 
4.2 
16.0 
6.0 


! 

3.75 
0.2    I 
13.5    i 


4.95 

4.65 

4.35 

5.0 

4.95 

4.25 

3.85 

3.05 

2.95 

2.75 

2.45 

2.35 


6.0 

4.05 

5.2 

2.95 

5.0 

5.05 

4.7 

3.35 

4.5 

3.15 

4.3 

2.85 

4.2 

2.76 

3.0 

2.65 

3.45 

4.25 

4.05 

3.95 

5.05 

4.35 

4.05 

3.35 

3.05 

2.85 

2.35 

2.25 

2.25 

2.15 

5.2 

5.15 

4.35 

4.45 

4.1 

3.05 

3.85 

3.65 

3.36 

3.05 

2.66 

2.46 

2.25 

2.25 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 


2.05 

1.95 

1.95 

2.3 

2.25 

2.15 

1.95 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.0 

1.8 

1.8 

1.8 

1.7 

1.7 


1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

2.0 

2.0 

2.0 

1.9.5 

1.9 

2.0 

2.3 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.2 

2.2 

2.2 

2.1 


4T9 


June.      July.      Aug.   !  Sept.       Oct.       Nov. 


2.1 
2.5 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
'?.0 
2.0 
2.0 
2.0 
2.Q 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.2 
2.2 
2.2 


Note.— Water  over  top  of  gage  July  4-7  and  July  29  to  August  1. 

NIOBRARA   RIVER   DRAINAGE   BASIN. 
DESCRIPTION  OF  BASIN. 

Niobrara  River  rises  in  the  mountains  of  eastern  Wyoming,  flows  eastward  through  the 
northern  portion  of  Nebraska,  and  empties  into  the  Missouri  in  Knox  County  at  the  city 
of  Niobrara.  Its  drainage  basin  is  narrow  in  the  upper  portion,  but  broadens  consider- 
ably near  the  mouth;  it  comprises  about  9,012  square  miles. 

Tliroughout  the  middle  portion  of  its  course  the  river  runs  in  a  deep  canyon,  varying  in 
depth  from  100  to  300  feet.    Beyond  the  canyon  are  high,  rolling,  and  sometimes  broken 
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table-lands,  traversed  here  and  there  by  deep  canyons  cut  by  the  numerous  tributaries  of 
the  river.  Large  areas  of  rolling  sand  hills  border  these  table-lands  in  portions  of  Sheridan, 
Cherry,  Brown,  Rock,  and  Holt  counties.  Formerly  these  sand  hilL*  were  very  shifting, 
but  within  recent  years  they  have  become  overgrown  with  a  comparatively  luxuriant 
growth  of  grasses  which  ser\^es  to  render  them  more  permanent. 

The  soil  throughout  the  region  is  generally  sandy,  and  there  is  little  or  no  timber  except 
for  a  few  pines  on  the  bluffs  of  the  canyons  of  the  main  stream  and  its  tributaries.  Lying 
generally  in  an  east-west  direction  between  the  sand  hllh  are  extensive  hay  flati),  and  on 
the  firmer  soils  considerable  farming  is  done,  for  though  the  annual  rainfall  is  small,  roost 
of  it  occurs  during  the  growing  months,  and  comparatively  lai^e  quantities  of  com,  w^heat, 
melons,  etc.,  are.  produced.  By  far  the  greater  part  of  the  drainage  area  of  the  stream,  how- 
ever, is  given  over  to  range  land  for  cattle.  The  Niobrara  Forest  Reserve,  which  lies  between 
Niobrara  and  Snake  rivers,  consists  almost  wholly  of  sand  hills,  except  along  the  borders. 

Precipitation  within  the  basin  varies  from  15  to  18  inches  in  the  upper  portion,  from  18 
to  21  inches  in  the  middle  portion,  and  from  21  to  24  inches  in  the  lower  portion.  Evap- 
oration is  6, 5,  and  4  J  feet  in  the  upper,  middle,  and  lower  portions,  respectively.  Sixty- 
nine  per  cent  of  the  precipitation  falls  during  April,  May,  June,  July,  and  August,  and  about 
one-half  of  the  remainder  is  snowfall. 

The  river  is  not  subject  to  periodic  rises  of  any  extent,  owing  to  the  fact  that  the  sand 
hills  which  form  so  large  a  portion  of  its  drainage  area  act  as  storage  reservoirs  for  the  rain 
and  snow,  which  are  afterwards  fed  to  the  stream  in  the  form  of  spring  water,  thus  equal- 
izing  the  How  and  making  the  constancy  of  the  discharge  almost  phenomenal. 

In  the  southern  part  of  Cherry  County  are  numerous  small  lakes  which  form  the  head- 
waters of  tributaries.  These  lakes  are  subject  to  slight  periodic  rises  w^hich  lag  consider- 
ably behind  the  periods  of  greatest  rainfall,  and  on  one  of  them,  Red  Deer  Lake,  a  gaging 
station  was  established  in  order  that  this  characteristic  might  be  studied. 

The  principal  tributaries  are  Verdigris,  Keya  Paha,  and  Snake  rivers,  and  Minnechaduza 
Creek.  The  drainage  area  of  the  Snake  is  similar  in  nearly  all  respects  to  that  of  the  western 
part  of  the  Niobrara. 

The  w^ater  resources  of  the  Niobrara  are  at  present  almost  wholly  undeveloped,  irriga- 
tion being  limited  to  the  low,  narrow^  flood  plaini  in  the  bottoms  of  the  canyons.  On  Minne- 
chaduza Creek,  at  Valentine,  an  artificial  lake  has  lieen  formed  by  a  dam,  and  a  power  plant 
has  been  installed  for  lighting  and  for  fumisliing  the  city  with  water.  On  the  lower  portion 
of  the  Niobrara  a  number  of  mills  are  in  operation,  receiving  their  power  from  small  tribu- 
taries. On  Snake  River  possibilities  for  power  development  are  phenomenal,  but  long 
transmission  lines  would  be  required  to  make  it  of  practical  value. 

Detailed  information  in  regard  to  this  drainage  basin  is  contained  in  the  following  reports: 

A  reconnaissance  of  Niobrara  River  and  its  tributaries,  by  J.  C.  Stevens:  Third  Ann.  Rept.  r.  S. 
Koc-l.  Ser\'lce  (2d  ed.),  ina^,  pp.  338  et  seq. 

Preliminary  report  r>n  the  geology  and  water  resources  of  Nebraska  west  of  the  103d  meridian,  by 
N.  H.  Darton:  Nineteenth  Ann.  Rept.  U.  S.  Gcol.  Survey,  pt.  4,  1898,  pp.  719  et  seq. 

NIOKUARA  mV'EH  NEAR  VALENTINE,  NEBR. 

This  station  was  established  July  22,  1897,  and  was  known  as  the  Fort  Niobrara  station. 
June  26,  1901,  it  was  moved  al)out  3  miles  farther  upstream  to  the  Bomian  Bridge,  in  sec. 
4,  T.  34,  K.  28,  about  3  miles  .southeast  of  the  town  of  Valentine. 

At  the  gaging  station  the  stream  lies  on  an  easy  curve.  The  banks  are  heavily  wooded 
and  high  and  are  not  liable  to  overflow.  The  lied  is  composed  of  cob'blestones  and  sand, 
which  at  times  of  high  water  scours  out,  leaving  the  rocks  comparatively  bare.  The  shift- 
ing of  the  sand  renders  the  development  of  a  good  rating  cur\'e  a  difficult  matter,  and  the 
method  of  applying  a  rating  table  indirectly  has  l)een  largely  used.  There  are  no  natural 
obst  met  ions  in  the  stream  and  the  current  is  always  swift.  The  range  of  gage  heights 
seldom  exceeds  2  feet  except  in  the  case  of  a  "cloudburst,"  when  the  very  lowest  bottom 
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land  has  been  flooded  for  a  few  hours.  The  river  seldom  freezas  compietely  over,  and 
during  1904  and  1905  records  of  gage  heights  were  obtained  throughout  the  winter. 

Discharge  measurements  are  made  from  a  single-. ipan  steel  bridge.  The  initial  point 
for  soundings  is  the  zero  mark  on  the  upstream  hand  rail  in  line  with«the  west  face  of  tHc 
east  pier. 

The  gage,  which  is  observed  by  John  Borman,  is  of  the  wire  and  weight  type,  and  is 
located  about  1,000  feet  upstream  from  the  bridge  on  the  left  bank.  The  length  of  the 
wire  is  9.90  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  Tlie  head  of  a  nail 
driven  in  the  stump  of  a  boxelder  tree — one  of  a  clump  of  four— just  east  of  Mr.  Borman 's 
house:  elevation  above  the  zero  of  the  gage,  17.26  feet.  (2)  A  2  by  6  inch  pine  head  block, 
on  which  the  gate  of  Borman's  fence  rests  when  closed;  elevation  above  the  zero  of  the  gage, 
16.19  feet.  As  a  check,  the  elevation  of  the  water  surface  at  the  time  of  making  the 
measurements  is  referred  to  the  bottom  of  the  upstream  end  of  the  second  floor  beam  from 
the  end  of  the  bridge  on  the  left  bank. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  20.  iv,  p  255;  W  S  66,  p  25;  84,  p  18;  99,  p  46;  130.  pp  183^184. 

Dificharge:  Ann  18,  iv,  p  1S3:  20.  iv,  pp  2f.5,  301;  W  S  66.  p  25;  84,  p  18;  99,  p  46;  130,  p  184. 

Discbarge,  daily    Vv  S  130,  p  185. 

Dischaige.  monthly:  WS  84.  p  2Q;  99,  p  48;  130,  p  186. 

Gage  heights:  \Vs'66,  p  25;  84,  p  19;  99,  p  47;  130,  p  184. 

Rating  tables:  WS  84,  p  19;  99,  p  47. 

Discharge  measurements  of  Niobrara  River  near  Valentine^  Nebr.,  in  1906. 


Dale. 


Hydrographer. 


March  13 ,  E.  L.  Thomaa. 

May  31 j  H.  C.  Gardner. 

June  29 1 do 

July  19 :  G.  W.  Bates... 

August  13 i  H.  C.  Gardner. 

Octoljer  15 do 

November  15..  ,  G.  W.  Rates... 
December  27... do 


Width. 


Feet. 
117 
120 
120 
120 
105 
120 
115 
110 


Area  of 
section. 


Sq.ft. 
220 
253 
227  i 
203  ! 
204! 
228 
207 
208 


Mean 
velocity. 

Ft.  per 
sec. 

4.13 

4.51 

4.89 

4.06 

4.78 

3.65 

4.28 

4.53 


Gage 

height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

1.64 

910 

1.85 

1,142 

1.80 

1,111 

1.50 

818 

1.65 

978 

1.55 

834 

1.65 

886 

1.75 

940 
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1. 
2. 
3. 
4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Daily  gage  height ^  in  feet  j  of  Niobrara  River  near  Valentine ,  Nebr.yfor  1905. 
Day. 


Jan.  '  Feb. 


2.15 

1.9 

2.15 

2.03 

2.05 

2.02 

2.0 

2.03 

1.9 

2.07 

2.45 

3.2 

3.6 

3.15 

3.9 

3.85 

3.15 

3.2 

2.77 

2.5 

2.2 

2.38 

2.33 

2.45 

2.83 

2.25 

2.33 

2.57 

2.85 

1.9 

2.0 


2.78 

2.8 

3.35 

3.6 

3.77 

3.9 

3.85 

3.7 

3.6 

3.67 

3.95 

4.0 

3.9 

3.9 

3.65 

3.6 

3.35 

3.55 

3.38 

3.16 

3.1 

3.18 

2.85 

2.74 

2.6 

3.0 

2.7 

2.48 


Mar.     Apr. 


2.3 
2.15 
2.0 
1.78 
1.75  ; 
1.8    I 
1.78  ' 

1.75  ' 

I 
1.7 

1.64 

1.62 

1.6 

1.64  I 
1.60  I 
1.63 
1.67 
1.66 
1.73 
1.7 
1.62 
1.65 
1.63 
1.7 
1.68  ' 

1.65  , 
1.6  I 
1.62 
1.75 
1.65 
1.58 
1.61 


1.65 

1.8 

1.78 

L8 

1.71 

1.65 

1.6 

1.62 

1.6 

1.82 

1.68 

1.57 

1.65 

1.62 

1.7 

1.66 

1.65 

1.6 

1.57 

1.55 

1.53 

1.54 

1.63 

1.67 

1.68 

1.73 

1.6 

1.6 

1.55 

1.5 


May. 

1.53 

1.55 

1.62 

2.03 

1.8 

1.75 

1.68 

1.65 

1.6 

1.63 

1.7    ; 

1.63  ] 

1.65  , 
1.64 
1.6    I 

1.66  I 
1.53  I 
1.5 
1.63  I 
1.52 
1.62  ' 
1.63 
1.5 
1.48 
1.52 
1.53 
1.78 
1.66 
2.2 
1.95 
1.85 


June. 

July. 

1.76 

1.76 

1.75 

3.16 

1.86 

2.8 

1.68 

2  4 

1.65 

2.32 

1.6 

1.48 

1.6 

1.65 

1.75 

1.7 

1.55 

1.58 

1.56 

1.65 

1.6 

1.67 

1.93 

1.76 

1.96 

1.6 

1.77 

1.63 

1.78 

2.04 

1.8 

2.5 

1.96 

1.72 

1.85 


2.16 

2.06  j 

1.82 

1.93 

1.86 

1.8 

1.68 

1.65 

1.6 

1.62 

1.65 

1.68 

1.57 

2.48 

2.16 

1.96 

1.76 

1.76 

1.6 

1.73 

1.62 

1.6 

1.6 

1  61 

1.87 

1.8 


1.88 

1.82 

1.75 

1.7 

1.67 

1.68 

1.65 

1.67 

1.66 

1.68 

1.66 

1.66 

1.58 

1.72 

1.64 

1.6 

1.55 

1.63 

1.61 

1.48 

1.6 

1.63 

1.5 

1.6 

1.45 

1.42 

1.45 

1.43 

1.49 

1.45 

1.48 


Sept. 

Oct. 

1.48 

1.45 

1.6 

1.43 

1.45 

1.47 

1.44 

1.45 

1.48 

1.45 

1.49 

1.63 

1.66 

1.5 

1.47 

1.45 

1.42 

1  6 

1.49 

1.52 

1.47 

1.65 

1.48 

1.46 

1.45 

1.47 

1.6 

1,46 

1.42 

1.6 

1.52 

1.45 

1.5 

1.47 


1.5 

1.62 

1.49 

1.55 

1.57 

1.53 

1.45 

1.44 

1.45 

1.5 

1.65 

1.48  ; 

1.48 

1.49 

1.55 

1.5 

1.62 

1.5 

1.48 

1.49 

1.6 

1.5 

1.53 

1.54 

1.68 

1.56 

1.69 


Nov. 


1.57 
1.6 
1.56 


1.62 

1.57 

1.59 

1.61 

1.59 

1.58 

1.61 

1.6 

1.59 

1.63  I 

1.64 

1.6 

1.63  I 

1.65  I 

1.65  I 

\.m 

1.67 

1.7 

1.72 

1.74  I 

1.73 

1.7    . 

1.76 

1.77 

1.56 

1.35 


I 


Doc 

1.95 
1.35 
1.23 
1.37 

2.18 

2.2 

2.1 

2.15 

2.2 

2.03 

2.0 

1.9(i 

2.0 

1.9 

1.9 

1.92 

l.JB 

1.  75 

1.76 

1.78 

1.75 

1.75 

l.t9 

1.65 

1.63 

1.75 

1.72 

1.65 

1-58 

1-7 

1.56 
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DaUy  discharge,  in  second-feet ,  of  Niobrara  River  near  Valentine ,  Nebr.^for  1905. 


Day. 


I. 
2. 
3. 
4. 

5. 
6- 
7- 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17.. 

18., 

19. 

20. 

21- 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

3i. 


Mar.   Apr.  '  May.  i  June,  i  July.   Aug.   Sept.   Oct. 


Nov. 


1,070 

1,150  I 

1,120 

1,070  ' 

905  I 

910  ' 

880 

860  ] 

910 

sm  I 

885  ; 

950  I 
935  I 

1,035  I 
990 
880  I 
915  I 
800 
065  \ 
955  I 
910  I 
845 
870 

1,055 
910 
820 
855 


005 
1,125 
1,095 
1,125 
985 
000 
835 
860 
835 
1,150 
935 
705 
775 
855 
OtiO 
905 
800 
825 
790 
770  I 
745 
755  , 
745  , 
910  I 
925 
995  I 
820 
820  I 
700 
710  ' 


I 


740  I 

760 

835 

1,480 

1,000 

1,015 

910 

870 

810 

845 

935 

845 

750 

855 

805 

8t)5 

730 

700 

725 

715 

715 

725 

005 

675 

710 

720 

1,035 

855 

1,740 

1,310 

1,140 


1,005  I 
990 

1,160  ! 
895 
860  ' 
695 
680  ' 
700 
750 

1,005 
935 
750 
785 
765  ' 
755 
815 
780 

1,310  , 


820 
J,055 

8(30 
1,075 
1,515 
1,110 
2,300 
1,365 

000 
1,200 


1,005  ; 

3,420 

2,845 

2,165  I 

2,044 

1,755  ! 

1,600 

1,210  I 

1,400 

1,280  I 

1,200  I 

1,020  I 

080 

915 

050 

1,000  ' 

1,055 

900 


1,020  I  2,420 
1,345  t  1,855  I 


1,515 
1,100 
1,170 

940  I 

1,135  I 

966 

935  ' 

935  I 

1,005  1 

1,365  I 

1,240 


1,375 
1,270 
1,150  I 
1,070  I 
1,025  i 
1,040 

900  I 
1,015 
1,005  I 
900 
850  ' 
850 
885 
1,085 
930 
005 
845 
820 
705 
765 
785 
820 
785 
785 
730 
700 
730 
710 
770 
730 
760 


760 

785 

730  ' 

720 

760 

730 

770 

815 

840 

780 

750  i 

73Q 

700 

780 

770  ' 

805 

750  I 

840  < 

760  ' 

725 

725 

750  ' 

780  ' 

725 

700  , 

780 

800  I 

725 

780  ^ 

745 


I 


725 

t05| 

745  ' 

725  I 

780 

800 

765 

835 

855 

810  I 

725 

716 

725 

776 

834 

750 

750 

760 

825 

765 

785 

760 

740 

750 

755 

755 

785 

795 

840 

815 

845 


855 
805 
835 
870 
810 
830 
850 
825 
815 
846 
830 
815 
865 


880 
880 
800 
900 
940 
965 
995 
980 
935 
1,005 
1,030 
760 
575 


Note.— The  dally  dischai^  was  obtained  by  the  indirect  method.  Owing  to  the  uncertainty  of  ice 
oondltiona  and  lack  of  high-water  measurements  no  estimate  was  made  January'  1  to  March  4  nor  De- 
cember 1^1. 


Estimated  monthly  discharge  of  Niobrara  Rit^r  near  Valentine,  Nebr.yfor  1905. 
[  D ralnage  area,  6,070  square  miles.] 


Month. 


March  5-31. 

April 

May 

June 

July 

August 

September. 

October 

November. 


Discharge  in  second-feot. 


Maximum. 


1,150 
1,150 
1,740 
2,300 
3,420 
1,375 
840 
855 
1,030 


Minimum.      Mean. 


Total  In 
acre-feet. 


820  , 
710 
675  I 
680  I 
900 
700  I 
700  ' 

705 ; 

575  ' 


945 
883  • 
890  I 
1,010 
1,402  I 
902  I 
760  ' 
774 
866 


50,610 
52,540 
54,720 
60,100 
86,200 
55,460 
46,220 
47,500 
61,530 


Run-off. 


Second-feet : 
per  square  ' 
mfle.      I 


Depth  in 
inches. 


0.156 

0.157 

.146 

.162 

.147 

.170 

.166 

.185 

.231 

.266 

.149 

.172 

.125 

.140 

.128 

.148 

.143 

.160 

The  period. 


504,000  I 


IBB  172—06 12 
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RED  DEER  LAKE  NEAR  WOODLAKE,  NEBR. 

This  station  was  established  August  12,  1904.  The  lake  is  located  in  sees.  16,  17,  20, 
and  21,  T.  30  N.,  R.  27  W.,  about  16  miles  south  of  Woodlake  postroffice  and  about  30 
miles  south  of  Valentine,  Nebr.,  and  is  representative  of  the  numerous  lakes  of  this  region. 
The  station  was  established  for  the  purpose  of  determining  the  cause  and  amount  of  the 
periodic  rise  of  these  lakes,  which,  according  to  local  authorities,  is  often  several  feet,  begin- 
ning in  April  or  May. 

The  lake  covers  about  1  square  mile  of  surface  and  is  merely  a  valley  or  flat  in  the  sand 
hills,  filled  with  water.  The  depth  varies  from  1  foot  to  15  feet,  the  average  being  prob- 
ably about  8  feet.  The  bed  is  entirely  of  sand,  and  the  margin  is  thickly  grown  with 
rushes,  etc. 

The  gage  was  observed  by  J.  S.  Brosius.  It  consists  of  a  staff  fastened  to  a  post  at  the 
end  of  the  boat  landing  200  yards  south  of  Cochran's  ranch  house  near  the  east  end  of  the 
lake.  The  bench  mark  is  a  group  of  three  spikes  driven  horizontally  near  the  base  of  a 
Cottonwood  tree  12  inches  in  diameter,  located  40  feet  south  and  20  feet  east  of  the  south- 
west comer  post  of  the  large  windmill  tower  just  west  of  Cochran's  house;  elevation  above 
the  zero  of  the  gage,  9.61  feet. 

The  station  was  discontinued  October  31 ,  1905. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wat>er- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  130,  pages  186-187. 

Daily  gage  height,  in  feet,  of  Red  Deer  Lake  near  Woodlake,  Nebr.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 
4.39  i 

May. 

June. 

July. 
4.75 

Aug. 

Sept. 

Oct. 

1                               

2 i 

4.3 

3 

4.4 

4.46 

4.36 

4.55 

1 

5 

4.49 

4.71 

6     

7 

4.43 

.......      ...|.... 

4.16 

8 

1 

4.82 

9        .                        '  

1 1 1 

4.32 

10 

4.5 

4.29  1 

.4.62 

11 

12 

4.58 

13 ' 

• 

4.52 

1 

14 

4.41 

.    4.72 

4.23 

15 

1 

4.4 

Ifi 1 

1 

' 

4.3 

17 

4.49 

4.35 

4.6 

19 

4.5 

20 

4.4 

4.41 

21 

1 

4.36 

1     _V 

22 .:::;;:t:;;;::: 

1 

4.68 

4.24 

23 ' 

4.3 

24 

4.7 

25 

4.44 

4.3 

i 

26 

4.4 

27 

4.41 



'      4.52 

28 





29 

4.4 

4.65 

4.3 

30 1 1 



4J2 

1               1               i 
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Miseeilaneous  disdiorge  meaauremerUs  made  in  Niobrara  River  drainage  basitif  Nebraskaf 

in  1905. 


Dttte. 


Stream. 


April  26 Sooth  Fork  of  E««lc  Creek.. 

April  26..' North  Fork  of  Eaple  Creek  . . 

April  27 1  Beaver  Creek 

July  18 !  Keya  Paha  River 


LooaUty. 


Sec.  9,  T.  30  N.,  R.  13  W.. 
Sec.  26,  T.  31  N..  R.  I3W. 
Sec.  19,  T.  32N.,  R.  16  W. 


Sq./t, 
15 
4.3 
18 


Ft.  per 
tec. 

1.G6 

1^ 

1.12  j 

2.34 


Dis- 
charge. 


Sec.-ft. 
25 
&1 
20 
136 


PLATTE  RIVER  DRAINAGE  BASIN. 
GENERAL  FEATURES. 

Considered  only  with  regard  to  the  extent  of  area  drained,  the  Platte  is  the  most  impoi^ 
tant  tributary  of  the  Missouri.  It  is  formed  by  two  forks,  North  Platte  and  South  Piatte, 
which  rise,  respectively,  in  northern  and  in  central  Colorado  and  unite  a  little  southwest 
of  the  center  of  Nebraska.  Its  entire  drainage  basin  comprises  about  90,000  square  miles, 
of  which  in  round  numbers  36,000  square  miles  belong  to  the  North  Platte  and  24,000  to 
the  South  Platte.  The  lower  course  of  the  river  is  fairly  well  settled,  but  farther  west  the 
population  is  more  scattered. 

For  convenience  the  description  of  the  basin  is  divided,  and  the  North  Platte,  South 
Platte,  and  Platte  River  proper  are  considered  separately. 

NORTH  PLATTE  RIVER. 
DESCRIPTION  OF  BASIN. 

The  source  of  the  North  Platte  is  in  North  Park,  Colorado,  or  rather  in  the  mountains 
which,  rising  to  elevations  from  4,000  to  5,000  feet  above  its  general  level,  hem  it  in  on  all 
ades.  From  the  steep  slopes  of  these  mountains  numerous  small  streams  descend,  unite 
below  into  large  creeks,  and  flow  outward  to  the  cente^  of  the  basin.  The  two  which  may 
be  said  to  form  the  real  head  of  the  North  Platte  are  Grizzly  and  Little  Grizzly  creeks, 
but  within  the  park  the  river  is  joined  by  four  lai^  tributaries,  Roaring  Fork  and  North 
Fork  from  the  west  and  Michigan  and  Canadian  creeks  from  the  east.  Leaving  the  park, 
the  river  makes  a  bold  curve  northward  into  Wyoming,  but  near  Caspar,  on  the  north 
side  of  the  Caspar  Range,  it  turns  abruptly  to  the  east  and  southeast,  maintaining  the 
latter  course  to  its  point  of  junction  with  the  South  Platte  in  central  Nebraska. 

Within  North  Park  the  topographic  features  are  diversified,  including  every  degree  of 
roughness  from  the  snow-capped  peaks  of  the  Park  and  Medicine  Bow  ranges  to  the  level 
prairie  mesas  along  the  lower  portion  of  the  stream.  Dense  forests  occur  in  the  mountain 
tracts,  the  heaviest  being  those  on  the  east  slope  of  the  Park  and  the  west  slope  of  the 
Medicine  Bow  ranges.  At  an  elevation  of  8,500  feet  above  sea  level  the  forests  give  way 
to  the  open  prairie  country,  which,  with  the  exception  of  the  dense  growth  of  willows 
along  the  river  bottoms,  is  entirely  free  from  forests  of  any  description.  The  soil,  compased 
principally  of  gravelly  and  sandy  loam  on  the  mesas  and  of  sandy  and  black  loam  along 
the  river  bottoms,  is  in  general  fertile,  but  climatic  conditions  are  such  that  the  agricul- 
tural products  are  limited  to  wild  hay,  roots,  and  a  few  of  the  hardier  grains. 

In  its  northward  course  through  Wyoming  the  stream  receives  many  tributaries,  the 
Snowy  Range  on  the  east  contributing  its  drainage  through  Douglas,  French,  and  Brush 
creeks,  while  the  northeast  slope  of  the  Sierra  Madre  is  drained  by  Beaver,  Big  Cow,  and 
Spring  creeks  and  Grand  Encampment  River.    Medicine  Bow  and  Sweetwater  rivers  are 
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added  to  the  North  Platte  between  Saratoga  and  Caspar,  beyond  which  the  only  impor- 
tant tributary  is  the  Laramie,  which  enters  at  old  Fort  Laramie. 

The  greater  part  of  the  region  below  Saratoga  is  a  roUing,  undulating  prairie.  The  soil 
throughout  Wyoming  is  a  sandy  loam  of  sufficient  depth  to  produce  meadows  of  rich 
grasses,  even  up  to  elevations  of  7,000  feet.  At  lower  elevations  the  soil  becomes  more 
friable  and  deeper. 

Throughout  its  course  in  western  Nebraska  the  valley  of  the  North  Platte  is  10  to  15 
miles  wide.  The  present  floor,  consisting  of  sediments  deposited  in  a  fonner  greater 
valley,  is  bordered  by  terraces  and  table-lands  scarred  by  numerous  tributaries  and 
arroyo3.     The  stream  is  broad  and  shallow^,  with  a  flood  plain  from  1  mile  to  4  miles  w^ide. 

The  character  of  the  river  bed  at  the  Big  Bend  and  at  the  Seminole  Mountains,  in  Wyo- 
ming, seems  to  indicate  a  considerable  underflow.  A  part  of  this  is  collected  at  the  Big 
Bend,  and  probably  the  entire  amount  is  brought  to  the  surface  as  the  river  passe.'^  through 
the  Seminole  Range.  In  its  lower  course  the  bed  of  the  stream  is  of  flne  quicksand, 
underlain  at  a  depth  of  from  15  to  20  feet  by  a  hard  layer  which  seems  to  be  clay. 

Agricultural  efforts  in  the  basin  of  the  North  Platte  have  been  largely  confined  to  the 
valleys  of  the  tributaries.  No  important  work  has  been  undertaken  except  on  the  Laramie, 
and  this  on  the  plains  before  that  stream  has  passed  through  the  Laramie  Mountains  and 
received  the  drainage  of  their  eastern  slope.  On  tributaries  of  the  North  Platte,  however, 
the  available  lands  are  all  occupied  over  the  entire  basin. 

The  stream  is  subject  to  periodic  floods,  which  reach  their  maximum  at  the  mouth 
some  time  during  the  latter  part  of  June  and  are  caused  by  the  melting  snow -on  the  high 
ranges  in  which  the  headwater  streams  rise.  The  river  runs  lowest  in  winter,  when  it 
freezes  thickly.  High  water  prevails  from  the  middle  of  April  to  the  middle  of  July, 
when  the  river  runs  bank  full. 

In  the  mountain  districts  the  precipitation,  which  is  mostly  in  the  form  of  snow  during 
the  w^inter  and  spring  months,  varies  from  7  to  15  inches,  the  average  being  about  11  inches. 
Throughout  the  lower  portion  of  the  basin  the  precipitation  is  from  15  to  18  inches  and 
the  evaporation  from  water  surface  is  from  5  to  6  feet. 

Information  in  regard  to  the  basin  is  contained  in  the  Annual  Reports  of  the  Reclama> 
tion  Service  and  in  the  Annual  Reports  of  the  United  States  Geological  Survey,  as  follows: 
Thirteenth,  pt.  3,  pp.  78-82;  Nineteenth,  pt.  4,  pp.  304-306,  772-774;  Twenty-second, 
pt.  4,  pp.  310-311. 

GRIZZLY  CREEK  AT  HEBRON,  COLO. 

Grizzly  Creek  rises  on  the  northern  slope  of  the  Continental  Divide  in  North  Park, 
Colorado,  flows  northward,  and  unites  with  Little  Grizzly  Creek  to  form  the  North  Platte. 
Its  principal  tributaries  are  Colorado,  Arapahoe,  and  Buffalo  creeks. 

The  gaging  station  was  established  May  13,  1904.  It  is  located  at  the  highway  bridge 
at  Hebron,  Colo.,  about  2  miles  above  the  junction  with  Little  Grizzly  Creek  and  10  miles 
from  Walden,  Colo.,  in  sec.  29,  T.  8  N.,  R.  80  W. 

The  channel  is  straight  for  about  50  feet  above  and  below  the  station.  The  banks  are 
about  3  feet  high  and  neither  is  liable  to  overflow.  The  current  is  at  a  right  angle  to 
the  gaging  section  and  is  uniform  and  medium  at  all  stages."  The  bed  of  the  stream  is 
compased  of  gravel,  with  cobblestones  and  mud  on  the  left  side.  There  is  but  one  channel 
at  all  stages.  Gage  heights  have  a  range  of  about  3  feet.  The  stream  is  frozen  over 
during  the  greater  part  of  the  winter  season,  making  gage  readings  impossible. 

At  very  high  stages  discharge  measurements  are  made  from  the  downstream  side  of  the 
two-span  bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
t&ce  of  the  left  abutment  at  the  zero  marked  on  the  hand  rail.  At  low  and  ordinary 
stages  discharge  measurements  arc  made  by  wading  near  the  gage. 

The  gage,  which  is  read  once  each  day  by  James  Peterson,  is  a  vertical  staff  graduated 
from  2  to  9.5  feet  spiked  to  the  left  downstream  comer  of  the  middle  crib  pier.  The 
2-foot  mark  rests  on  the  lx»d  of  the  stream.  The  gage  is  referred  to  bench  marks  as  follows: 
(1)  A  3(>-penny  nail  driven  vertically  into  the  tqp  of  the  downstream  end  of  the  top  timber 
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of  the  left  abutment  of  the  bridge;  elevation,  9.76  feet  above  the  zero  of  the  gage.  (2)  A 
regulation  iron  bench-mark  post  4  feet  east  of  the  fence  on  the  west  side  of  the  road,  60 
feet  south  of  the  river  bank;  elevation,  8.82  feet  above  the  zero  of  the  gage.  The  eleva- 
tion above  sea  level  is  approximately  8,100  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  5,'J-55, 


Discharge  measurements  of  Grizzly  Creek  at  flebron,  Colo.,  in  1905. 


Date. 


Ilydrographer. 


May  17 1  W.  A.  Lamh. 

Jnoe  17 do 

Ju.ie  26 1 do 

July  14 do 

Augiiftt  9 do 

Aiig'i.<it  24 ; do 

SepicmbHr2i) dc 


Width. 


Feft.   I 

53  I 
30! 
17 
15 

8 


Area  of 
section. 


Sq.ft. 
173 
7b 
29 

H.8 


5.8 
1.7 
2,5 


Mean 
velocity. 

hell^t. 

Ft.  per 
gee. 

Feel. 

1.73 

5.70 

2.71 

2.2K 

4.3o 

l.*J8 

3,(i2 

.86 

3.50 

.2^ 

3. 20 

.84 

3.40 

Note.— MeasurpTnents  made  at  diflerent  sections. 


Dis- 
charge. 


8ec.-ft. 

299 

200 

(J6 

11 

5 

.6 
2.1 


DaUy  gage  heighly  in  feet,  ofGrizdy  Creek  ai  Hebron,  Colo.,  for  1906. 


Day. 

Apr. 

1 

2 

3 

4 

5 

6 

8 

G 

10.. 

Jl.. 

12 

u 

14 

15 

16 

17 

4.2 

4.25 

4.68 

4.38 

4.3 

4.32 

4.3 

18 -- - - 

19 

20 

21 

22 

23 

24. 
25. 
2B. 
27. 


30. 
31. 


4.2 

4.28  I 
4.5  I 
5.55  I 
5.12  I 
4.8 
5.15  I 


day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.35 

5.55 

3.9 

3.6  ; 

as 

as 

5.(55 

.J,  7 

3.9 

a55 

as 

a2 

5.55 

5.T5 

3.98 

ao 

a  45 

a  45 

5.3 

5. 88 

3.96 

3.58  , 

a  45 

a  45 

5,1)12 

5.9 

a98 

3.6    ' 

a  45 

a  45 

4.95 

5.K 

3.9 

3.55 

a  45 

a  45 

4.7 

5.75 

4.U 

a  55, 

a  45 

a45 

4.45 

5.55 

4.1 

3.5 

a^^i 

a  45 

5.95 

5.8 

4.  is 

1     a  5 

a  45 

a  45 

5.25 

n.78 

4.15 

a5  = 

a  4 

a  45 

4.9 

5. 9.) 

4.2J 

a5 

a4 

a  45 

4.5 

5.82 

4.48 

'    as 

a35 

a  45 

4.55 

5.7 

4.5 

!    a5 

a35 

a  45 

4.9 

5.45 

4.4 

a  5 

as 

a  45 

4.8 

:..C3 

4.38 

a  5 

as 

a  45 

5.12 

5.6 

4.45 

a  4 

as 

a  48 

5.52 

5.68 

4.45 

a  4 

as 

a  5 

5.35 

5.45 

4.25 

1    a3 

as 

a  5 

5.65 

5.05 

3.  as 

a  3 

as 

as 

5.35 

5.0 

3.5 

a  32  ' 

a  3 

a  5 

0.7 

5.1 

3.5 

as  ' 

as  ■ 

3.i 

5.95 

5.0 

3.48 

a  25 

a  3 

as 

5.7 

4.95 

3.4S 

a  25 

a  3 

as 

5.7 

4.85 

3.48 

a2 

as 

as 

5.G 

4.45 

3.5 

a  2 

a  3 

a  45 

5.55 

4-38 

3.4 

a  2 

as 

a  45 

5.5 

4.2 

3.45 

a  2 

a  3 

a  45 

5.6 

4.05 

3.5 

a  2 

ass 

a  45 

5.4 

3.95 

3.5 

as 

a  35  1 

a  45 

5.55 

3.9 

Z.5 

3.5 

a  as ; 

a  48 

5.5 

3.5 

a3  i 

a  48 

17G 


STREAM   MEASUREMENTS    IN    1906,   PART   VIII. 


Station  rating  UMefor  Grizdy  Creek  al  Hebron,  Colo.,  from  AprU  17  to  October  Si,  1906. 


Gage 
height. 

Discharge. 

hei^t 

Dischaii^. 

Gaee 
height. 

Discharge. 

Gage 
1   heigfit. 

Dischaiige. 

Feet. 

Sec-feet. 

Feet. 

Sec.-feeL 

'     Feet. 

Sec-feet. 

Feet. 

Sec-feet. 

3.20 

4.00 

35 

4.80 

131 

5.60 

281 

3.30 

4.10 

43 

4.90 

147 

&70 

303 

3.40 

4.20 

52 

5.00 

164 

5  80 

325 

3.50 

4.30 

62 

5.10 

182 

5.90 

347 

3.60 

11 

4.40 

74 

5.20 

200 

6.00 

370 

170 

16 

4.50 

87 

5.30 

219 

3.80 

22 

4.60 

101 

&40 

239 

3.90 

28 

!    ^™ 

116 

5.60 

260 

The  above  table  is  appUcable  only  for  open-channel  conditions.    It  is  based  on  13  discharge  meaaure- 
ments  made  during  1904-5,  and  is  well  defined  between  gage  heights  3.3  and  5.6  feet. 

Estimated  monthly  discharge  of  Grizdy  Creek  at  Hebron,  C do.,  for  1905. 


Month. 


April  (14  days) . 

May 

June 

July 

August 

September 

October 


Dischazge  in  second-feet.  • 


Maximum.  Minimum.      Mean. 


The  period. 


270 
358 
358 

87 
11 
6 

7 


104 

227 

226 

34.0 

5.1 

3.1 

6.7 


Total  in 
acre-feet. 


2,88S 

13,960 

13,450 

2,091 

314 

1K4 

390 


33,240 


LITTLE  GRIZZLY  CREEK  AT  HEBRON,  COLO. 

Little  Grizzly  Creek  rises  on  the  eastern  slope  of  the  Park  Range  in  North  Park,  Colorado, 
flow.s  eastward  and  unites  with  Grizzly  Creek  to  form  the  North  Platte. 

The  gaging  station  was  established  June  3,  1904.  It  is  located  at  the  wagon  bridge  on 
James  Hill's  ranch,  one-half  mile  southwest  of  Hebron,  Colo.,  and  one-fourth  mile  west  of 
the  road  from  Hebron  to  Spicer,  in  sec.  32,  T.  8  N.,  R.  80  W. 

The  channel  is  straight  for  1.50  feet  above  and  below  the  station.  Both  banks  are  low  and 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  small  cobblestones  and 
is  firm.  There  is  but  one  channel  at  all  stages,  broken  by  the  middle  pier  of  the  bridge,  and 
the  current  has  a  medium  and  uniform  velocity.  Gage  heights  have  a  range  of  about  3  feet. 
Tlie  creek  is  frozen  over  during  the  greater  part  of  the  winter. 

High-water  discharge  measurements  are  made  from  the  downstream  side  of  the  two-span 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  on  the  east  edge  of 
the  pier  at  the  left  bank  of  the  stream.  Low-water  measurements  are  made  by  wading  300 
feet  above  the  gage. 

The  gage  is  read  once  each  day  by  John  Peterson,  who  lives  one-half  mile  distant.  It  is  a 
staff  nailed  vertically  to  the  northwest  corner  of  the  center  pier  of  the  bridge.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  nail  driven  into  the  north  end  of  the  second  log  of 
the  west  abutment;  elevation  above  the  zero  of  the  gage,  5.90  feet.  (2)  A  nail  driven  into 
the  north  end  of  a  log  in  the  right  abutment;  elevation  above  the  zero  of  the  gage,  6.37  feet. 
(3)  Top  of  regulation  iron  bench-mark  post  80  feet  east  and  20  feet  north  of  the  gage :  el<v 
vation  alK»vc  the  zero  of  the  gage,  6.79  feet.  The  elevation  is  approximately  8,100  feet 
above  sea  level. 


PLATTE   RIVER   DRAIITAOE    BASIN. 


177 


A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  55-^. 

Discharge  measurements  of  Little  Qrizdy  Creek  at  Hebron^  CoLo.,  in  1905. 


Date. 


Hydrographer. 


May  17..., 
June  17.... 

June  25 

July  14 

August  9.  . 

August  24 ' do 

September  26 do 


W.  A.  Lamb. 

....do 

....do 

....do 

....do 


Width. 

Feet. 

38 
44 

38 
22 
28 
18 
18 


Area  of 
section. 


Sq.ft. 

87 
142 
117 
34 
14 
21 
54 


Mean    I     Qage     I      Dis- 
veloclty.     height,  i  charge. 


Ft.  per 
see. 

1.95  I 

3.00  ' 

2.74; 

1.41  I 

1.14  ' 


Feet. 

4.15 
5.45 
4.75 
3.20 
2.83 
2.68 
2.68 


Sec-ft. 

170 
426 
321 
48 
16 
6.9 
4.7 


NoTK.— Measurements  made  at  different  sections. 

DaUy  gage  heighit  in  feet ,  of  Little  Orizdy  Creek  at  Hebron,  Colo.  ^  for  1906. 


Day. 


II. 
12. 
13. 
14. 


Apr.    '•  May.      June.      July.   |   Aug.      Sept.       Oct. 


15 

' 

16 

17 

3. 25 

18 

3.08 

19 

3.12 

20 

3.38 

21 

3.52 

22 

2.78 

23 

3.15 

24 

.3.25 

25 

26 

^ 3.2 

3.2 

27 '.... 

3.3 

28 

3.88 

29 

.1.  Oi 

30 3.98 

31. 


4.25 

4.25 

4.25 

3.9 

3.88 

3.82 

3.65 

4.05 

3.4 

4.1 

3.5 

3.75 

3.6 

3.65 

3.65 

3.7 

4.15 

4.05 

3.9 

4.0 

4.0 

4.4 

4.95 

4.ft5 

4.95 

4.95 

4.7 

4.7 

4.55 

4.35 

4.8 


4.55 

5.05 

5.15 

5.48 

5.45 

5.6 

5.45 

5.45 

5.55 

5.55 

5.92 

5.65 

5.45 

5.45 

5.4 

5.5 

5.6 

5.4 

5.42 

5.42 

5.35 

5.35 

4.85 

4.5.5 

4.48 

4.5 

4.6 

4.65 

4.55 

4.52 


3.95 

4.88 

4.88 

4.9 

4.95 

5.0 

4.88  ; 

4.85  > 

4.82  I 

4.78  ' 

4.78 

4.1 

3.3 

3.45  ' 

3.55 

3.45 

3.2 

3.32 

3.15 

2.9 

3.1 

3.12 

3.1 

2.95 

3.0 

2.9    , 

2.9 

3.0 

3.0 

3.1 

3.0 


2.9 

2.95 

2.82 

2.88 

2.92 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.8.5 

2.85 

2.75 

2.65 

2.62 

2.5 

2.5.5 

2.6 

2.68 

2.65 

2.65 

2.65 

2.82 

2.7 

2.7 

2.8 

2.7 

2.6 

2.6 

2.6 


2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.62 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.67 

2.68 

2.75 

2.75 

2.75 

2.78 

2.82 


2.8 

2.85 

2.82 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.82 

2.85 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2,9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

3.0 

3.0 
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Statum  ratina  table  for  Little  Gri2dy  Creek  at  Hebron,  Colo.y  from  AprU  17  to  Odober  31, 

1905. 


Ga«3 
heij^t. 

DiiioharKe. 

FeeU 

8ec.-fl. 

2.fi0 

1 

2.60 

4 

2.70 

9 

2.80 

15 

2.90 

22 

3.00 

30 

3.10 

39 

3.20 

49 

3.30 

60 

Gag© 
height. 

Feet. 
3.40 
3.50 
3.00 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 


isnhar^. 

Gage 
,  height. 

Sec.-ft. 

Feet. 

71 

4.30 

83 

4.40 

95 

4.50 

108   ' 

1        4.()0 

121 
134 
148 
163 
179 


4.70 
4.80 
4.90 
5.00 
5.10 


Discharge. 

Gage 
1  height. 

Sec.-ft. 

Feet. 

196 

5.20 

215 

5u30 

235 

5.40 

255 

5.50 

276 

5.60 

298 

5.70 

321 

&80 

345 

,        5.90 

370 

1        6.00 

DiBcharge.  , 


Sec.-ft. 
396 
422 
448 
475 
502 
530 
558 
586 
615 


The  above  table  Is  applicaLlc  onlv  for  open-<'hannel  conditions.    It  is  based  on  13  dischaige  mea«- 
uremcnts  made  during  l«M-r>  and  is  "fairly  well  defined  hetwoen  gago  heights  2.7  feet  and  5  feet. 

Estimated  monthly  discharge  of  Little  Grizzly  Creek  at  Hebron,  Colo. ,  for  1905. 


Month. 


I       Discharge  in  second-feet.  '    t  laI  i 

I  Maximum.  Minimum.  1    Mean.    ■  a<^n>-'<^t. 


April  17-30. 

May 

June 


July 

August 

September. 
October 


145 
333 
592 
345 
20 
16 
30 


14 

71 
231 

22 
1 
4 

15 


68.6 
182 
401 
138 

12.3 
6.9 

19.2 


The  period . 


1,90& 
11,190 
23,86a 

8,485. 

7.'i6. 

41X 

I,18]> 

47.79(^ 


ROARING  FORK  OF  NORTH  PI.ATTE  RIVER  NEAR  HEBRON,  COLO. 

Roaring  Fork  rises  in  the  Park  Ranjijc  at  the  crest  of  the  Continental  Divide,  flows  e4ist- 
ward,  and  enters  the  North  Platte  alx^ut  3  miles  below  the  junction  of  Grizzly  and  Little 
Grizzly  crt^eks.  The  basin  is  very  rug^ijed,  a  large  portion  extending  above  the  timfier 
line  and  reaching  an  altitude  of  13,000  feet  above  sea  level.  The  headwaters  consist  of  a 
number  of  branches,  occupying  small  valleys  separated  by  high,  precipitous  hills,  and 
deriving  their  water  supply  from  banks  of  perpetual  snow  and  ice.  The  valley  of  the 
main  stream  is  narrow,  varying  in  width  from  a  few  hundred  feet  to  half  a  mile,  with 
bluffs  on  each  sido  bounded  by  high,  rolling  mesa  lands.  The  soil  on  the  first  bottom 
consists  of  black  sandy  loam  and  is  generally  very  fertile.  That  on  the  mesas  is  of  gravel 
and  sandy  loam.  The  forests  about  the  headwaters  comprise  a  heavy  growth  of  white 
pine  and  vspruce  timber,  with  an  abundance  of  underbrush  and  shrubbery.  The  bottom 
and  first  mesa  land  near  the  mouth  are  under  cultivation,  hay  being  practically  the  only 
crop. 

The  gaging  station  was  established  May  14,  1904.  It  is  located  at  the  highway  bridge 
about  2  miles  above  J.  E.  Mallan's  ranch  house,  4  miles  west  of  Hebron,  Colo.,  and  one- 
half  mile  above  the  mouth  of  the  fork,  in  sec.  11,  T.  8  N.,  R.  81  W. 

The  channel  is  straight  for  about  100  feet  above  and  oO  feet  below  the  station.  The  banks;, 
which  are  al)out  5  feet  high  above  and  3  feet  high  below  the  bridge,  are  lined  with  willowii,. 
and  are  not  liable  to  overflow  except  at  extremely  high  stages.  The  bed  of  the  stream 
is  composed  of  coarse  gravel  and  cobblestones  and  is  uniform  and  stable.     There  is  but. 
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one  cliannel  at  all  stages  and  the  current  is  uniform  and  moderately  swift.  During  an 
ordinary  season  gage  heights  have  a  range  of  about  3  feet.  In  the  winter  months  the 
channel  is  obstructed  by  ice,  and  gage  readings  are  unreliable. 

Discharge  measurements  are  made  from  the  single-ftpan  bridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  the  south  face  of  the  north  abutment,  and  is 
marked  by  a  spike  driven  in  the  bridge  floor.  Low>water  measurements  are  made  by 
wading  near  the  gage. 

The  gage  was  read  twice  each  day  during  1905  by  Mrs.  Stella  Bohn,  who  lives  200  yards 
west  of  the  station.  A  standard  chain  gage  was  established  June  14,  1904.  It  is  located 
on  the  east  side  of  the  bridge,  18  feet  from  the  south  face  of  the  north  abutment.  The 
length  of  the  chain  is  7.70  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The 
top  of  a  spike  driven  horizontally  into  the  east  end  of  the  second  timber  from  the  top  of 
the  north  abutment;  elevation  above  gage  datum,  2.86  feet.  The  head  of  a  nail  driven 
vertically  into  the  north  end  of  the  gage  rod  is  2.55  feet  above  this  bench  mark.  (2)  Top 
of  cast-iron  rod  16  inches  long,  1  inch  square  at  the  lower  end  and  tapering  to  a  point  at 
the  upper  end,  set  on  a  bowlder  sunk  in  the  ground  by  the  side  of  the  lane  fence,  50  feet 
northeast  of  the  north  pier  of  the  bridge;  elevation  above  gage  datum,  7.14  feet.  The 
elevation  above  sea  level  is  approximately  8,100  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  ,55-59. 


Dischar^  measuremenis  of  RoariTig  Fork  of  North  Platte  River  near  Hebron^  Colo.,  in  1905. 


Date. 


Hydrographer. 


May  18 W.A.Lamb. 

June  18 do 

June  24 do 

July  15 1 do 

August  8 ! do 

August  23 do 

September  25 . .  i do 


Width 


Feet. 
24 
41 
41 
34 
25 
20 
15 


Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Feet. 

Sq.ft. 

Ft.  per 
tec 

22 

1.77 

1.63 

81 

4.58 

3.59 

75 

4.44 

3.30 

38 

2.34 

2.02 

24 

1.71 

1.70 

17 

1.29 

1.48 

7.4 

1.07 

1.25 

Dis- 
charge. 


Sec.-ft. 

39 

371 

333 

89 

41 

22 

7.1 


Note.-  Measurements  made  at  different  sections. 
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Daily  gage  height^  in  feet,  of  Roaring  Fork  of  North  Platte  River  near  Hebron^  Colo.  ^  for  1905. 


Day. 


Apr.       May.      June. 


1.35 


1.4 


8. 

9. 
10. 
11. 


1.35 


12 

13  ..            

1.35 

14 

16 

1.1 

16                                      

17 

1.5 

18 

1.62 

19 

1.72 

20     ..   ..               

l.« 

1.65 

21 

1.8 

1.9 

2.05 

2.08 

2.1 

2.08 

2.12 

2.12 

22 

1.4 

23                     

24 

1.3 

25 

26 

1.2 

27 

28 

29. 
30. 
31. 


2.08 


2.35 

2.65 

3.02 

3.i)5 

3.82 

3.45 

3.35 

3.7 

3.92 

3.7 

3.:vs 

3. 28 
3.38 
3.42 
3.52 
3.65 
3.52 
3.45 
3.3 
3.22 
3.3 
,  3.3. 
3.55 
3.8 
3.25 
3.25 
3.12 
2.98 
2.8 
2.65 


July.       Aug.      Sept.       Oct. 


2.55 

2.48 

2.4 

2.25 

2.02 

1.98 

2.02 

2.08 

2.08 

1.95 

1.9 

1.92 

2.15 

2.0 

2.08 

2.15 

2.1 

1.98 

1.96 

1.92 

1.98 

1.9^ 

1.88 

1.8 

1.8 

1.8 

1.9 

1.82 

1.95 

1.92 

1.92 


1.8S 

1.85 

1.85 

1.78 

1.72 

1.7 

1.72 

1.7 

1.7 

1.65 

i.es 

1.65 

l.GL' 

1.58 

1.52 

1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.48 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 


1.35 

1.3 

1.3 

1.3 

1.3 

1-3 

1.3 

1.3 

1.25 

1.2.1 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.25  ' 

1.25 

1.25 

1.25 

1.25  I 

!.?;» 

1.25  ' 
1.2 
1.2 
1.2 
1.25  I 


1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2.'i 

1.2 

1.2 

1.2 

1.25 

i.25 

1.3 

1.2S 

1.2 

1.25 

1.25 

1.32 

1.35 

1.4 

1.48 

1.48 

1.45 

1.45 

1.48 

1.45 

1.48 

1.48 

1.45 


Station  rating  table  for  Roaring  Fork  cf  North  Platte  River  near  HebroHy  ColfK,  from  AprH 

17  to  October  SI,  1905. 


Gaee 
heiglit. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
hei^t. 

Difichargo. 

Feet. 

Sec.-fl. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

l.IO 

4 

1.90 

71 

2.70 

'    205 

3.40 

342 

1.20 

7 

2.00 

85 

.  2.80 

224 

3.50 

362 

1.30 

11 

2.10 

100 

2.90 

243 

3.60 

383 

1.40 

17 

2.20 

116 

3.00 

262 

3.70 

404 

1.50 

24 

2.30 

133 

3.10 

282 

3.80 

425 

1.60 

33 

2.40 

150 

3.20 

302 

>        3.90 

446 

1.70 

44 

2.50 

168 

3.30 

322 

'        4.00 

467 

1.80 

57 

2.60 

.. 

i 

The  above  table  is  applicable  only  for  oi>en-channel  conditions, 
urementa  made  during  1905,  and  is  not  well  defined. 


it  ia  based  on  eight  diachaige  roeaa- 


PLATTE   RIVER   DRAINAGE    BASIN. 


181 


Estimated  morMy  discharge  of  Roaring  Fork  of  North  Platte  River  near  Hebron^  Colo.,  for 

1905. 


Month. 


April  17-W. 

May 

Jane 

July 

AURIlSt 

September. . . 
October 


The  period. 


Dlflchaiig^p  in  swond-feet. 

Total  In 

Maximani. 

Minimum. 

»  Mean. 
17.6 

acre-feet. 

33 

7 

489 

103 

4 

43.6 

2,681 

450 

142 

327 

19,460 

177 

67 

88.5 

5,503 

68 

14 

31.5 

1,937 

14 

7 

9.2 

547 

23 

7 

13.0 

799 

1 

! 

31,420 

a  Missing  gage  heights  Interpolated. 
NOBTH    FORK  OF  NORTU   PLATTE  RIVER  AT   IIIGIIO,  COLO. 

North  Fork  of  North  Platte  River  rises  in  the  Park  Range  near  the  Colorado-Wyoming 
line,  flows  southeastward  to  a  point  about  2  miles  west  of  Iligho,  Colo.,  and  thence  east- 
ward into  the  North  Platte  at'a  point  about  4  miles  below  the  mouth  of  Roaring  Fork. 
The  stream  flows  through  a  narrow  valley  separated  from  the  open  prairie  land  of  North 
Park  by  a  high  bluff,  which  slopes  up  gradually  from  the  east  side  and  then  descends  rather 
abruptly  on  the  west  to  the  river  bottoms.  The  basin  is  mountainous  in  character,  and 
much  of  it  is  covered  with  a  heavy  forest,  consisting  of  several  varieties  of  white  pine  and 
spruce  and  much  quaking  aspen  and  underbrush.  The  tributaries  head  among  the  snow 
banks  in  the  highest  portions  of  the  Park  Range,  and  after  descending  through  narrow, 
precipitous  canyons,  enter  the  more  or  Jess  rolling  country  at  the  foot  of  the  range.  The 
soil  along  the  river  bottoms  consists  of  a  black  sandy  loam  and  is  well  adapted  to  the  rais- 
ing of  hay. 

The  gaging  station  was  established  May  14,  1904.  It  is  located  at  the  footbridge  at 
Higho  post-office,  7  miles  northwest  of  Hebron  and  12  miles  west  of  Walden,  Colo.,  in 
T.  9  N.,  R.  81  W, 

The  channel  is  straight  for  about  150  feet  above  and  50  feet  below  the  station,  and  the 
current  is  medium.  The  right  bank  is  about  3  feet  high  above  and  for  a  short  distance 
below  the  gage,  beyond  which  point  it  rises  to  a  height  of  about  10  feet;  the  left  bank  is 
lower  than  the  right  and  consists  of  a  low  bar,  covered  with  willows  and  sloping  gradually 
out  from  the  stream.  There  is  but  one  channel  at  low-water  stages,  but  at  high  stages  a 
second  channel  begins  about  100  yards  above  the  bridge,  flows  through  the  low  sand  bar 
at  a  distance  of  50  yards  from  the  left  end  of  the  bridge,  and  enters  the  main  stream  150 
3rards  below.  The  stream  does  not  overflow  the  banks  of  either  channel,  except  at  very 
hi|^  stages,  when  the  low  land  between  the  two  channels  may  be  submerged.  The  bed 
of  the  stream  is  composed  of  gravel  and  small  cobblestones,  and  is  free  from  vegetation 
and  permanent.  The  current  is  swift  at  high  stages  and  medium  during  ordinary  stages. 
High-water  measurements  are  somewhat  affected  by  eddying  currents  and  backwater 
caused  by  the  pier  at  the  left  end  of  the  bridge.  Gage  heights  have  a  range  of  1.5  feet. 
Readings  are  discontinued  during  the  winter  months  on  account  of  ice  forming  around  the 
gage  rod. 

Discharge  measurements  are  made  at  high  water  from  the  single-span  footbridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  driven  into  the  walk-log  at 
the  left  end  of  the  bridge.    Low-water  measurements  are  made  by  wading  near  the  bridge. 

TTie  gage  was  read  twice  each  day  during  1905  by  Mrs.  Esther  Bergquist,  who  lives  near 
the  station.  It  consists  of  a  vertical  staff  spiked  to  the  southwest  face  of  the  left  abut- 
ment on  the  downstream  aide.    The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail 
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driven  into  the  top  of  the  east  end  of  the  bottom  log  of  the  north  abutment:  elevation 
above  the  zero  of  the  gage,  1.76  feet.  (2)  A  point  on  the  foundation  stone  under  the  north- 
east comer  of  the  house  of  Charles  Bergquist,  marked  "B.M.U.S.G.S.";  elevation  above 
the  zero  of  the  gage,  12.42  feet.  The  elevation  above  sea  level  is  approximately  8,025  feet. 
A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  23-25. 

Discharge  meajmrements  of  North  Fork  of  North  Platte  River  at  Higho,  Colo.,  in  1905. 


Date. 


Hydrographer. 


May  18. ... . 

June  18 

June  24 do 

July  15 do 

Augusts do 

August  23 do 

September  25 . . ' do 


W.  A.  Lamb. 
....do 


Width. 


Feet. 

28| 

29  I 

29 

34 

34 

30 

26; 


Area  of 
section. 


Sq.ft. 
38 
57 
59 
56 
44 
35 
20 


aee     i      Dis- 
gnt.  I  charge. 


Sec.-ft. 


ST, 
1M> 

!.*«< 
119 
6t» 
4K 
13 


Note.   -Measurements  made  at  different  sections. 


DaUy  gage  height,  in  feet,  of  North  Fork  of  NoHh  Platte  Ri\yer  at  Higho,  Colo.,  for  19a5. 


Day. 


I 
Apr.       May.   ,  June.  ,  July.   ;    Aug.       Sept.       Oct 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


1.42 

1.48 

1.45 

1.38 

1.32 

1.38 

1.6 

1.7 

1.82 

1.78 

1.65 

1.52 

1.6 

1.65 

1.65 


16 

1.6 

17 

!   1.6 

18 

■   1.65 

19         

1.78 

20 

1.72 

21 

1.52 

22 

1.65 

23           

1.75 

24 

•..   1.7 

25 

1   1.62 

26 

1.68 

27 

1.95 

28 

2.0 

29 

1.9 

30.       1.9 

31 

1.95 

1.95 

1.8 

1.55 

1.62 

1.65 

1.62 

1.62 

1.7 

1.52 

L32 

1.25 

1.22 

1.2 

1.22 

1.22 

1.3 

1.5 

1.52 

1.55 

1.52 

1.6 

1.65 

1.72 

1.65 

1.67 

1.68 

1.58 

1.52 

1.52 

1.62 


1.7 

1.75 

1.8 

2.01 

2.05 

1.91 

1.92 

2.3 

2.18 

2.15 

2.  a-) 

2.0 

1.98 

2.02 

2.02 

2.1 

2.05 

2.25 

2.25 

1.98 

1  02 

1.95  , 

2.05 

2.05 

2.02 

2.02 

1.98 

1.95 

1.95  j 

1.92 


1.95 

1.95 

1.9 

1.8 

1.75 

1.72 

1.78 

2.0 

1.92 

1.75 

1.7 

1.78 

1.72 

1.75 

1.78 

1.72 

l.?2 

1. 7 

1.64 

1.75 

2.0 

2.0 

1.85 

1.85 

1.82 

1.8 

1.88 

1.88 

1.8 

1.85 

1.8 


1.8 
1.8 
1.75 
1.7 
1.74 
1.71 
1.7 
1.68 
1.68 
l.?2 
1.7 
1.7M 
.1" 
1.6 
1.6 
1.62 
1.6 
1.55 
1.5 
1.5 
1.48 
1.47 
1.47 
1.47 
1.5 
1.47 
1.47 
1.45 
1.45 
1.45 
1.45 


1.45 

1.45 

1.4 

1.4 

1.4 

1.48 

1.5 

1.42 

1.4 

1.4 

1.4 

1.32 

1.28 

1.2 

1.18 

1.1 

1.1 

1.1 

1.1    I 

1.1     I 

1.38 

1.38 

1.1  ' 
1.1 
1.1 
1.1 
1.1 

1.2  ; 


1.15 

1.15 

1.2 

1.2 

1.2 

1.2 

1.25 

1.3 

1.3 

1.2K 

1.25 

1-2.5 

1.3 

1.3 

1.3 

1.35 

1.3 

1.3 

1.22 

1.2 

I.IK 

1.-22 

1.2 

1.2 

1.15 

I.IK 

1.2 

1.25 

1.3 

1.3 

1.22 
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Station  rating  table  for  North  Fork  of  North  Platte  River  at  Higho^  Colo.f  from  April  1  to 

October  SI,  1906. 

I   hd^t.    |I>i«ehaiKo.  I   h^j^t.   ,I>i«-han?e.  I   ^%f^      Discharge.  |   ^^^,    |  Dl-chance. 


Feet, 

Sec.-feeL 

Feet. 

Sec.-feet. 

Feet. 

Sec.-feet. 

Feet. 

Sec.-feet. 

I.IO 

'  15 

1.50 

50 

1.80 

100 

2.10 

105 

1.20 

22     1 

1.60 

64    1 

80    !l 

1.90 

m  1 

2.20 

235 

1.30 

30 

1.70 

2.00 

1             158 

2.30 

2W 

1.40 

39 

The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  15  discharge  ineiui- 
urements  made  during  I9a4-r).  and  is  well  defined  between  gage  heights  1.4  feet  and  2.2  feet. 

EMimaied  monthly  discharge  of  North  Fork  of  North  PlatU  River  at  Higho,  Colo.,  for  19()5. 


Discharge  in  second -feet 


Month. 


April. 
May.. 
June.. 


July 

August 

September. 
October 


The  period . 


um. 

Minimum. 

158 

32 

142 

22 

280 

80 

158 

70 

100 

44 

50 

15 

34 

18 

ean. 

Total  in 
acre-feet. 

76.3 

4,540 

61.9 

3,806 

162 

9,640 

107 

6,579 

65.8 

4,046 

29.6 

1,761 

25.3 

1,556 

31,930 


NORTH  PLATTE  RIVEU  NEAR  HEBRON,  COLO. 

Hiis  station  was  established  May  13,  1904.  It  is  located  at  a  highway  bridge  below  the 
junction  of  Grizzly  and  Little  Grizzly  creeks,  about  4  miles  northwest  of  Hebron,  Colo.,  in 
T.  9N.,  R.a)W. 

The  bridge  lies  in  a  curve  of  about  150  feet  radius.  The  banks  are  about  5  feet  high, 
lined  with  willows,  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
gravel,  sand,  and  small  cobblestones,  and  is  uniform,  permanent,  and  free  from  vegetation. 
'Diere  is  but  one  channel  at  all  stages.  The  current  is  very  sluggish  at  low  water,  but 
medium  at  high  stages.  Gage  heights  have  a  range  of  about  4  feet.  Discharge  measure- 
ments are  affected  by  dead  water,  by  backwater  caused  by  the  wooden  piers  of  the  bridge, 
and  by  driftwood  which  collect^  at  the  upper  side  of  the  bridge.  Qage  readings  are  imprac- 
ticable during  the  winter  months  on  account  of  the  formation  of  ice  around  the  gage  rod. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-span  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  inner  face  of  the  left 
abutment,  marked  zero. 

The  gage  is  read  each  day  by  J.  E.  Mallon,  who  lives  one-half  mile  distant.  It  consists  of 
a  vertical  staff  fastened  to  the  northeast  comer  of  the  first  pier  from  the  left  bank.  The 
gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  driven  flush  with  the  top  of  the  cap 
timber  on  the  west  side  of  the  crib  pier  to  which  the  gage  is  fastened,  just  across  the  pier 
from  the  gage;  elevation,  9.44  feet  above  the  zero  of  the  gage.  (2)  A  cross  cut  on  a  ledge 
of  rock  in  the  cliff  on  the  left  bank  of  the  river  about  50  feet  north  of  the  west  end  of  the 
bridge,  marked  **B.M.;"  elevation,  17.80  feet  above  the  zero  of  the  gage.  Tlie  elevation 
above  sea  level  is  about  8,025  feet. 

A  description  of  this  station  with  gage  height  and  discharge  data  is  contained  in  Watcr- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  20-23. 
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Discharge  measureniejiUt  of  North  Platte  River  nectr  Hebron ,  Colo.j  in  1905. 


Date. 


I 


llydrographcr. 


May  18 

June  17 

June  25 

July  14 

Augusts 

August  24.  . 
September  25...^ 


Width. 


Feet. 


W.  A.  Lamb. 

do 

do 

....do 

....do 

do 

do 


Area  of 
section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

Sq.ft. 

Ft.  per 
see. 

Feet. 

Sec.-ft. 

284 

1.38 

5.30 

382 

390 

2.63 

6.60 

gm 

365 

1.94 

5.05 

708 

68 

2.29 

4.45 

156 

32 

1.91 

3.90 

61 

27 

.89 

3.50 

24 

21 

1.05 

3.31 

22 

Note.— Measurements  made  at  different  sections. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16- 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Daily  gage  height^  in  feet ^  of  North  Platte  River  new  Hebron,  Colo.,  for  1905. 


Day. 


I    Apr. 


May.      June.      July. 


-\ug.      Sept.       Oct. 


4.6 
4.6 
5. 
4 


5.7 

r..o 

5.25 

4.3 

5.8 

6.4 

5.25 

4.2 

5.5 

6.6 

5.15 

4.2 

5.2 

7.0 

4.9 

4.15 

5.0 

7.45 

4.75 

4.1 

5.0 

7.15 

4.65 

4.05 

4.9 

6.8 

4.6 

4.0 

5.0 

6.9 

4.65 

3.9 

5.2 

7.4 

4.5 

3.9 

5.4 

7.55 

4.4 

3.9 

5.1 

7.0 

4.4 

3.9 

4.95 

6.9 

4.35 

3.9 

4.9 

6.7 

4.55 

3.9 

4.9 

6.8 

4.4 

3.85 

4.85 

6.8 

4.45 

3.8 

5.0 

6.8 

4.5 

3.7 

5.2 

6.7 

4.4 

3.7 

5.3 

6.6 

4.35 

3.6 

6.6 

6.4 

4.3 

3.6 

5.7 

6.2 

4.35 

3.6 

5.75 

6.1 

4.45 

3.6 

6.0 

6.0 

4.25 

3.55 

6.1 

6.1 

4.15 

3.55 

6.3 

6.2 

4.15 

3.5 

6.55 

6.0 

4.15 

3.46 

6.05 

5.9 

4.15 

3.45 

5.95 

5.75 

4.15 

3.45 

5.7 

5.6 

4.3 

3.45 

5.6 

5.45 

4.2 

3.45 

5.6 

5.3 

4.2 

3.45 

5.8 



4.3 

3.45 

3.45 

3.45  ! 

3.45 

3.45 

3.4 

3.45 

3.45 

3.5 

3.35 

3.36 

3.35 

3.36 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 


3.35 

3.35 

3.35 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

a4 

3l4 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.5 

3.5 

3.55 

3.6 

3.6 

3.65 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 
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Station  rating  iahUfofr  North  Platte  River  near  Hebron,  Colo. y  from  April  9  to  October  SI, 

1906. 


Ga« 
hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

heii§?t. 

Discharge. 

Feft. 

See.  ft 

Feet. 

Sec.  ft. 

1     Fert. 

Sec.  ft. 

3.30 

15 

4.20 

110 

5.10 

315 

^.« 

20 

4.30 

125 

5.20 

355 

3.50 

25 

4.40 

140 

6.:jO 

395 

3.  GO 

35 

4.50 

160 

5.40 

435 

3.70 

45 

4.60 

180 

5.50 

4W 

3.80 

55 

4.70 

200 

5.eo 

525 

3.90 

65 

4.80 

225 

5.70 

570 

4.00 

80 

4.90 

250 

5.W 

615 

4.10 

95 

5.00 

1 

280 

5.90 

660 

Gage 
height. 

Feet. 
G.00 
6.20 
G.40 
G.G0 
6.80 
7.00 
7.20 
7.40 
7.60 


Dischafge. 

See.  ft. 

705 

800 

900 

1,000 

1,100 

1,200 

1,310 

1,420 

1,530 


The  above  tabic  is  applicable  only  for  opo  i-channel  conditions.    It  is  based  on  seven  discharge  meas- 
urements made  during  1905,  and  is  well  de  ine:l  between  gage  heights  3.3  feet  and  6.5  feet. 

Egtimated  marUhly  discharge  of  North  Platte  River  near  Hebron,  Colo.,  for  1905. 


Month. 


April  9-30. 

May 

June 

July 


August 

September. , 
October 


The  period. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimimi.  ( 
160  1 

Mean. 

acre-feet. 

435 

215 

9,382 

975 

238, 

479 

29,450 

1,502 

395i 

950 

56,530 

375 

102 

164 

10,080 

125 

22 

54.3 

3,339 

25 

15 

18.5 

1,101 

4.5 

18 

27.4 

1,685 

111,600 

XORTH  PLATTJ5  RIVER  NEAR  C'OWDREY,  COLO. 

This  station  was  established  May  10,  1904.  It  is  located  at  the  wagon  bridge  about  2 
miles  northwest  of  Cowdrey,  Colo.,  in  T.  10  N.,  R.  80  W. 

The  channel  is  straight  for  600  feet  above  and  900  feet  below  the  station.  Both  banks 
are  high  and  clean  and  are  not  subject  to  gverflow.  The  bed  of  the  stream  is  composed  of 
coarse  gravel  and  small  cobblestones  and  is  stable  and  uniform.  There  is  but  one  channel 
at  either  high  or  low  water.  The  current  has  a  medium  velocity  at  high  and  ordinary 
stages,  but  is  sluggish  at  low  stages.  At  the  station  the  fall  of  the  river  is  4.2  feet  per  mile. 
During  the  winter  months  ice  forms  at  the  gage  rod  and  gage  readings  are  impracticable. 

Dischaige  measurements  are  made  by  means  of  a  car,  cable,  and  tagged  wire,  one-fourth 
mile  below  the  highway  bridge.  Soundings  are  marked  on  the  tagged  wire  at  5-foot  inter- 
vals, the  initial  point  being  the  zero  of  the  tagged  wire  near  the  left  bank.  At  extreme  low 
stages  measurements  are  made  by  wading  at  convenient  points  near  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  C.  M.  Hendrick.son,  consists  of 
a  vertical  staff  spiked  to  the  northeast  comer  of  the  first  crib  pier  from  the  west  end  of  the 
hi^way  bridge  above  the  cable.  The  foot  marks  are  numbered  from  2  to  12  feet,  the  2-foot 
mark  resting  on  the  bed  of  the  stream.  The  gage  is  referred  to  bench  marks  as  follows:  (I) 
The  top  of  a  SO-penny  nail  driven  flush  with  the  top  of  the  cap  timber  on  the  norUi  end  of 
the  right  abutment  of  the  bridge;  elevation,  13.22  feet  above  gage  datum.  (2)  An  iron 
wagon  skein  set  in  the  right  bank  10  feet  north  of  the  bridge,  the  top  of  the  huh  being  2 
incb^  above  the  surface  of  the  ground,  the  base  resting  on  a  stone  1  foot  below  the  surface ; 
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a  witness  stake  is  beside  the  bench-mark  post;  elevation  of  bench  mark,  10.89  feet  above 
gage  datum.    The  elevation  above  sea  level  is  about  7,860  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  25-28. 

Discharge  measurements  of  North  Platte  River  near  Cowdrey,  Colo.,  in  1906. 


Date. 


Ilydrographer. 


1 


May  19 . 
May  23 . 
June  19. 
Jane  23. 

July  17 1 do 

August  7 do 

Augus  t22<» do 

September  22  a. 


W.A.Lamb. 

do 

do 

do 


Width. 


do. 


Feet. 
110 
110 
109 
109 
103 
95 
66 


Area  of 
section. 


Sq.ft 
292 
327 
385 
383 
226 
176 
49 
29 


Mean 
velocity. 


Ft.  per 
sec. 

1.80 

2.34 

2.87 

2.77 

1.26 

.84 
1.57 

.76 


hele 


Dis- 
I  charge. 


Feet. 

Sec-ft. 

8.17 

S23 

8.44 

766 

8.91 

1,106 

8.80 

1,064 

7.84 

285 

7.60 

148 

7.40 

77 

7.15 

22 

o  Made  at  different  section. 
DaUy  ffage  height ,  in  feet,  of  North  Platte  River  near  Coiodrey,  Colo.,  for  1905. 


Day. 


Apr.   I  May. 


1 

8.6 
8.65 
8.6 
8.6 

2 

3 

4 

5 

8.5 

6 

7.85 

7 ' 

7.85 

8 

7.8 

9 

7.95 

10 

8.05 

11 

7.65 

12 

7.6 

13 

7.65 

14 

7.55 

15 

7.75 

16 

7.6 

17 

7.7 

18 .  .                      

7.6 

19 

7.7 

20 

-     7.7 

21 

7.6 

22              .             . 

7.55 

23 

7.65 

24 

7.7 

25 

7.6 

26     

7.7 

27 

7.8 

28 

7.95 

29 

8.0 

30       ..   ..                          ,                 .       . 

8.05 

31 : 
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Station  rating  tdbiUfor  North  Platte  River  near  Cowdrey,  Colo,  yfrom  April  1  to  October  31 ,  1905, 


n 

Discharge. 

Gage 
hei^t. 

Dlsohaigo. 

Gage 

height. 

Discharge.  1 

Gage 
height. 

Discfaaige. 
8ec.-ft. 

FeeL 

Sec.'ft 

FeeL 

8ec.-ft. 

FeeL 

Sec.'fL 

Feet. 

1        7.10 

12 

7.80 

270 

8.50 

793    1 

9.20 

1,623 

7.20 

27 

7.90 

334 

8.60 

880 

9.30 

1,650 

7.30 

47 

8.00 

308 

8.70 

974 

9.40 

1,781 

7.40 

75 

8.10 

466 

8.80 

1,070 

9.50 

1,916 

7.50 

106 

8.20 

540 

8.90 

1,172 

9.60 

2,066 

7.eo 

154 

8.30 

022 

9.00 

1,282 

7.70 

208 

8.40 

707 

9.10 

1,400 

The  aboire  table  is  applicable'  aoly  for  open-channel  conditions.  It  is  based  on  nineteen  discharge 
measurements  made  during  1904-^  and  is  well  defined  between  gage  heights  7.5  feet  and  9  feet.  It  has 
been  extended  beyond  these  limits,  being  based  on  one  measurement  at  7.2  feet.  Above  7.5  feet  the  table 
is  the  same  as  for  1904. 

Eetimated  monthly  ditxiharge  of  North  Platte  River  near  Cowdrey,  Colo,  j  for  1906. 


Month. 


April 

May 

June 

Jaly 

August 

September. . 
October 


Discharge  in  second-feet. 


Maximum.' Minimum.     Mean. 


926 
926 
2,056 
724 
238 
283 
91 


The  period . 


130 
208 
707 
208 

75 
5 

47 


345 

505 
1,246 

316 

156 
76.7 
58.3 


I 


Total  in 
acre-feet. 


20,630 
31,060 
74,150 
19,430 
9,592 
4,564 
3,585 


162,900 


CAKADIAN  RIVER  AT  COWDREY,  COLO. 

OMiftdian  River  rises  in  North  Park,  Colorado,  among  the  highest  peaks  of  the  Medicine 
Bow  Range,  flows  northwestward,  and  enters  the  North  Platte  about  1  mile  below  the  mouth 
of  Michigan  Creek.  The  upper  part  of  the  drainage  basin  is  exceedingly  mountainous  and 
the  small  tributaries  find  their  way  through  canyons  to  the  valley  below.  In  its  lower 
course  the  stream  traverses  a  narrow  valley  which  it  has  worn  in  the  lake  beds  of  the  paric 
and  which  extends  some  distance  into  the  foothill  region.  This  valley  differs  from  the  other 
river  valleys  of  the  park  in  the  more  uniform  slope  and  regular  shape  of  its  sides,  in  the  char- 
acter of  the  mesa  lands  on  the  right,  and  in  the  sandy  nature  of  its  soil.  The  mesa  on  the 
right  contains  numerous  sand  dunes  and  in  some  places  near  the  foothills  extensive  deposits 
of  sand  and  coarse,  disintegrated  granite.  The  soil  of  the  river  bottom  is  principally  a 
sandy  loam.  Hay  is  the  only  crop  raised.  The  storage  or  diversion  of  the  water  of  this 
stream  is  impracticable. 

The  gaging  station  was  established  May  10,  1904.  It  is  located  at  the  highway  bridge 
one-half  mile  east  of  CowdnBy,  Colo.,  m  sec.  7,  T.  10  N.,  R.  79  W. 

The  channel  is  strai^t  for  150  feet  above  and  40  feet  below  the  station.  Each  bank  is 
about  2  feet  hi^  and  is  clean  and  well  sodded;  the  left  overflows  during  extreme  high  water. 
The  bed  of  the  stream  is  composed  of  sand  and  silt,  with  a  few  stones  from  the  riprap  at  the 
west  end  of  the  bridge,  and  is  shifting.  As  the  changes  occur  at  irregular  intervals  it  is  a  diffi- 
cult matter  to  obtain  a  good  rating  curve.  There  is  but  one  channel  at  all  stages,  broken 
by  four  pile  bents  of  the  bridge,  and  the  current  has  a  medium  velocity.  The  ordinary 
range  of  gage  heights  is  about  1.6  feet.  Gage  readings  are  impracticable  during  the  winter 
months  on  account  of  the  formation  of  ice  around  the  gage  rod. 
1KB  172—06 13 
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At  ftll  normal  stages  discharge  measurements  are  made  by  wading  a  short  distance  above 
the  pile  bridge  to  which  the  gage  is  attached.  At  exceedingly  high  stages  measurements  are 
made  from  the  bridge,  the  downstream  guard  rail  of  which  is  marked  at  2-foot  intenrals. 
The  initial  point  for  soundings  is  a  20-penny  nail  driven  into  the  floor  of  the  bridge  over  the 
face  of  the  left  abutment  on  the  downstream  side. 

The  gage,  which  was  read  twice  each  day  during  1905  by  C.  M.  Hendrickson,  consists  of  a 
vertical  staff  graduated  from  2  to  8  feet,  attached  to  the  west  face  of  the  first  pile  from  the 
left  bank  on  the  downstream  side  of  the  bridge.  The  2-foot  mark  rests  on  the  bed  of  the 
stream.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  90-penny  nail  driven  flush 
with  the  top  of  the  cap  timber  above  the  gage  rod;  elevation,  9.80  feet.  (2)  A  30-penny  nail 
driven  horizontally  into  the  north  face  of  a  telephone  pole  60  feet  south  of  the  left  end  of  the 
bridge,  3  feet  above  the  ground;  elevation,  9.80  feet.  (3)  A  regulation  iron  bench-mark  post 
3  feet  south  of  the  fence  on  the  north  side  of  the  road, 40  feet  west  of  the  gage  rod;  elevation, 
8.02  feet.  Elevations  of  bench  marks  are  above  the  datum  of  the  gage.  The  elevation 
above  sea  level  is  about  7,860  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  64-66. 

Discharge  meaauremenis  of  Canadian  River  at  Cowdreyy  Colo.,  in  1905. 


Date. 


Ilydrographer. 


May 20 W.  A.  Lamb. 

June  20 j do 

Juno  23 do 

July  17 1 do 

August  7 1 do 

August  22 j do 

September  22 do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Oafe 
hei^t. 

DilH 

cfaaige. 

Feet. 

Sq.ft. 

Ft.  per 
»ec. 

Feet. 

Sec-fL 

34 

56 

1.41 

4.85 

79 

35 

C6 

2.23 

6.10 

125 

53 

65 

l.ft5 

5.05 

127 

28 

26 

1.58 

4.47 

41 

31 

25 

1.36 

4.43 

34 

15 

13 

1.23 

4.10 

16 

14 

9 

1.11 

4.05 

10 

Note.— Measurements  made  at  diflerent  sections. 
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DaHy  gaffe  height,  infut,  of  Canadian  River  at  Cowdrey,  Colo. y  for  1906. 


Day. 

Apr. 

M*y. 

4.8 

4.9 

4.8 

4.7 

4.6 

4.5 

4.5 

4.4 

4.6 

4.65 

4.6 

4.6 

4.5 

4.4 

4.4 

4.4 

4.4 

4,7 

4.8 

4.9 

4.9 

4.9 

4.9 

4.9 

6.0 

6.0 

4.95 

4.9 

5.06 

5.1 

4.96 

June. 

July. 

4.68 

4.66 

5.36 

5.15 

4.86 

4.7 

4.55 

4.4 

4.45 

4.48 

4.45 

4.46 

4.46 

4.5 

4.6 

4.6 

4.48 

4.48 

4.48 

4.45 

4.42 

4.42 

4.4 

4.26 

4.15 

4.2 

4.26 

4.25 

4.25 

4.4 

4.42 

Aug. 

4.55 

4.45 

4.46 

4.46 

4.46 

4.46 

4.35 

4.3 

4.3 

4.3 

4.35 

4.4 

4.4 

4.4 

4.35 

4.36 

4.26 

4.1 

4.1 

4.1 

4.16 

4.1 

4.08 

4.02 

3.95 

3.85 

3.88 

3.95 

3.96 

4.05 

4.02 

Sept. 

4.05 

4.05 

4.05 

4.02 

4.0 

4.1 

4.25 

4.18 

4.15 

4.15 

4.15 

4.15 

4.12 

4.1 

4.1 

4.1 

4.1 

4.1 

Oct. 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.25 

4.25 

4.25 

4.25 

4.26 

4.25 

4.28 

4.35 

4.35 

4.35 

4.35 

4.X2 

Nov. 

1 

6.6 

5.6 

5.6 

6.76 

5.9 

5.8 

6.8 

5.76 

5.9 

6.9 

6.0 

6.7 

6.6 

6.25 

6.35 

6.06 

4.9 

4.65 

4.8 

4.7 

4.7 

4.75 

5.65 

4.65 

4.4 

4.6 

4.7 

4.9 

4.85 

4.75 

4.9 

6.06 

6.25 

5.6 

5.85 

5.9 

6.76 

6.8 

6.86 

6.15 

5.95 

5.6 

6.55 

5.65 

5.6 

5.6 

6.6 

6.3 

5.25 

6.1 

4.95 

4.95 

4.95 

4.96 

5.0^ 

4.92 

4.88 

4.86 

4.8 

4.7 

4.35 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 .' 

12 

13 

14 

15 » 

16 

17 

18 

19 

4.1           4  3 

20 

4.05 
4.05 

4.3 
4:1 

21 

22 

4.08        4.3 
4.1          4  3 

23 

24 

4.1 

4.1 

4.05 

4.05 

4.05 

4.22 

4.22 

4.3 

4.3 

4.3 

4.3 

4.3 

4.35 

4.35 

4.35 

25 

26 

27 

28 

29 

30 

31 

Station  rating  table  for  Cancdian  River  at  Cowdrey,  Colo.,  from  April  1  to  October  31, 1906, 


l^^t. 

Dlachaige. 

Feet. 

Dischaigct. 

Gage 
heigit. 

Discharge. 

Gaff© 
height. 

Discharge. 

Feet. 

8ec.-ft. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

8ec.-ft. 

3.80 

1 

4.50 

40 

5.10 

130 

5.70 

360 

3.90 

3 

4.60 

60 

5.20 

156    • 

5.80 

400 

4.00 

6 

4.70 

60 

5.30 

185 

5.90 

460 

4.10 

10 

4.80 

75 

5.40 

220 

6.00 

510 

4.20 

15 

4.90 

W 

5.50 

260 

6.10 

570 

4.30 

22 

6.00 

110 

5.60 

300 

6.20 

630 

4.40 

30 

The  aboTe  table  la  applicable  only  for  open-channel  conditions.  It  is  baaed  on  15  discharge  mras- 
urenienta  made  during  1904-5,  and  la  well  defined  between  gage  heights  4  feet  and  5.5  feet.  It  has  been 
extended  beyond  these  limits,  being  only  approximate  above  5J>  feet. 
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EstiTnated  morUhly  discharge  of  Canadian  River  at  Cawdreyf  C6lo.,far  1905. 


Month. 


Diachar^e  in  socond-leet. 


Vft-rimiiTn,  Minimum.      Mean. 


Total  in 
acre-feet. 


April 

May 

June 

July 

August 

Septeml)er  . 
October 


510 
130 
600 
aO0 
46 
18 
26 


218 

69.4 
235 

44.4 

19.3 
10.3 
20.8 


12,»70 
4,267" 

13,9S0 

2,730 

1,187 

613 

1,279 


The  period . 


37,030 


MICHIGAN  CREEK  NEAR  WAX.DBN,  COLO, 

Michigan  Creek,  the  largest  tributary  of  the  North  Platte  in  North  Paric  from  the  east 
side,  rises  in  the  Rabbit  Ears  and  Medicine  Bow  ranges,  flows  noHhwestward,  and  enters 
the  main  stream  at  a  point  3  miles  northwest  of  Cowdrey,  Co]o.  The  basin  is  rugged  and 
mountainous,  comprising  the  highest  portion  of  the  Medicine  Bow  Range  in  Colorado. 
The  small  tributaries  of  the  creek  extend  far  back  into  the  range  and  interlace  with  tribu- 
taries of  Grand  and  Cache  la  Poudre  rivers.  These  small  streams  unite  and  emeige  from 
the  high  mountainous  areas  into  the  more  or  less  broken  and  rolling  slopes  and  foothills 
which  border  the  level  prairie  land  of  the  park  itself.  The  lower  portion  of  the  stream 
flows  through  a  narrow  valley,  varying  in  width  from  one-fourth  mile  to  1  mile,  bordered 
on  either  side  by  long  bench-like  ridges  and  rolling  prairie  land.  The  soil  along  the  stream 
bottom  is  a  black  sandy  loam  and  is  very  fertile,  but  on  account  of  the  great  altitude  prac- 
tically the  only  crop  grown  is  hay.  The  headwaters  of  the  stream  are  well  protected  by 
heavy,  forests  of  white  pine  and  spruce  timber  and  a  dense  growth  of  quaking  aspen  and 
underbrush. 

Illinois  Creek,  which  joins  Michigan  Creek  2  miles  below  Walden,  is  the  principal  tribu- 
tary stream.  Its  headwaters  drain  a  low  portion  of  the  Rabbit  E/ars  Range  and  its  flow 
during  the  early  part  of  the  summer  is  lai^. 

Water  is  being  diverted  from  the  headwaters  of  Michigan  Creek  to  the  Cache  la  Poudre 
on  the  eastern  slope  of  the  Rocky  Mountains  at  a  point  known  as  Cameron  Pass. 

Two  gaging  stations  were  maintained  on  Michigan  Creek  during  1905,  the  first  near 
Walden,  the  second  at  Cowdrey. 

Tlie  Walden  station  was  established  May  9,  1904.  It  is  located  at  the  highway  bridge 
1}  miles  north  of  Walden,  Colo.,  in  sec.  21,  T.  9  N.,  R.  79  W.,  and  is  about  1  mile  above 
the  mouth  of  Illinois  Creek. 

The  channel  is  straight  for  about  75  feet  above  and  50  feet  below  the  station,  llie 
banks  are  about  3  feet  high,  are  bordered  with  flat  meadow  lands,  and  do  not  overflow  at 
this  point.  The  bed  of  the  stream  is  composed  of  sand  and  gravel  and  is  free  from  vegeta- 
tion and  fairly  permanent.  There  is  but  one  channel  at  all  stages,  broken  by  the  middle 
pier  of  the  bridge.  The  current  is  swift  at  high  stages  and  medium  at  low  stages.  High- 
water  measurements  are  affected  by  backwater  and  eddies  caused  by  the  abutments  and 
center  pier  of  the  bridge.  Gage  heights  have  a  range  of  about  2  feet  during  an  ordinary 
season.    Gage  readings  in  winter  are  impracticable  owing  to  ice  conditions. 

High-water  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  30-penny  nail  driven  into 
the  floor  at  the  west  end  of  the  bridge.  At  ordinary  stages  dischaige  measurements  are 
made  by  wading  a  short  distance  above  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  H.  E.  Holdredge,  consists  of  a 
staff  graduated  from  4  to  10  feet,  fastened  to  the  southwest  comer  of  the  center  pier  of  the 
bridge,  the  4-foot  mark  resting  on  the  bed  of  the  stream.    Hie  gage  is  referred  to  bench 
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nuuks  as  foUows:  (1)  The  top  of  a  nail  driven  into  the  left  abutment  of  the  bridge  on  the 
downstream  side;  elevation,  7.91  feet  above  gage  datum.  (2)  The  top  of  a  2(>-penny  nail 
driven  into  the  top  of  a  sandstone  bowlder  under  the  cliff  on  the  north  aide  of  the  river, 
about  275  feet  northeast  of  the  north  end  of  the  bridge,  marked  "B.  M.  U.  S.  G.  S.;''  ele- 
vation above  gage  datum,  15.34  feet.    Elevation  above  sea  level  is  about  7,975  feet. 

This  station  was  discontinued  October  31,  1905. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131,  of  the  United  States  Geological  Survey,  pages  59-^1. 


DUeharge  tMoswremetUs  of  Michigan  Creek  near  Waldeny  Colo.,  in  1906, 


Date. 


Hydrogr&pher. 


May  19 ;  W.A.Lamb. 

Jaoel9 do 

June  34 do 

July  16 do 

AogoitS do 

Aagiut22 do 

September  23 do 


Width. 


Feet. 

48 
48 
49 
40 
36 
24 
16 


Area  of 
section. 


Mean 
velocity. 

Ft.  per  I 
see. 


Qage 
height. 


cbarge. 


113  . 
106 

14 


2.96  I 
3.47 

2.97  , 
2.09  . 
2.05  I 
•1.47  I 

.71  ' 


Feet. 

Sec.-ft. 

4.96 

124 

5.65 

302 

5.50 

315 

4.91 

97 

4.56 

43 

4.40 

22 

4.32 

10 

Nons.— Measurements  made  ^t  different  sectiona. 

DaHy  gage  height,  in  fed,  of  Michigan  Creek  near  Walden,  Colo.,  for  1906. 


Day. 

May. 

JanA. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

5.22 

6.32 

5.42 

5.48 

6.7 

5.9 

5.8 

6.82 

6.26 

6.36 

6.28 

6.26 

6.12 

6.0 

4.92 

4.9 

4.88 

4.88 

4.85 

4.8 

4.82 

4.86 

4.8 

4.8 

i.7 

4.r 

4.68 

4.62 

4.62 

4.58 

4.58 

4.48 

4.6 

4.58 

4.6 

4.65 

4.68 

4.58 

4.48 

4.62 

4.25 

4.3 

4.22 

4.22 

4.28 

4.32 

4.4 

4.38 

4.38 

4.32 

4.3 

4.25 

4.26 

4.22 

4.22 

4.2 

4.32 

4.32 

4.32 

4.3 

4.3 

4.32 

4.32 

4.32 

4.32 

4.32 

4.32 

4.32 

4.32 

4.32 

4.32 

4.38 

17.. 

6.72 

5.68 

5.6 

5.45 

5.4 

5.42 

5.38 

5.5 

5.48 

6.42 

5.45 

5.4 

5.38 

5.3 

4.8 

4.78 

4.78 

4.75 

4.72 

4.7 

4.68 

4.7 

4.7 

4.68 

4.68 

4.7 

4.7 

4.7 

4.7 

4.52 

4.48 

4.48 

4.42 

4.4 

4.4 

4.38 

4.32 

4.32 

4.35 

4.3 

4.3 

4.28 

4.28 

4.25 

4.26 

4.25 

4.25 

4.22 

4.22 

4.2 

4.2 

4.2 

4.28 

4.28 

4.28 

4.28 

4.28 

4.3 

4.36 

2 

18 

4.35 

3 

19 

4.96 

5.05 

5.06 

5.1 

5.18 

5.2 

5.15 

5.08 

5.12 

5.02 

6.12 

5.1 

5.1 

4.32 

4 ' 

'  20 

4.32 

5 ' 

'21 

4.35 

6 ' 

1 
22.. 

4.38 

7 " 

1      

23 

i24 

4.38 

8 

4.4 

9 

5.92 

6.05 

6.06 

5.86 

6.8 

5.95 

1  26 

4.4 

10 

i  26...   . 

4.4 

11 

1  27 

4.42 

12 1 

^28 

4.42 

13 ' 

14 

29 

4.42 

30 

4.42 

15 

6.88 
6.78 

31 

4.42 

16 

1 

Station  rating  UMefcr  Michigan  Creek  near  Walden,  CoU>.,from  May  19,  to  October  31, 1906. 


IM^ 

Diachaige. 

Oage 
helSbt. 

Discharge. 

Oage 
height. 

Discharge. ' 

Oage 
height. 

FeeL 

Discharge. 

FeeL 

8ee.-ft. 

FeeL 

Sec.-ft. 

FeeL 

Sec.'fL 

Sec.'fL 

4.20 

6 

4.70 

60    ' 

5.20 

190 

5.70 

410 

4.30 

10 

4.80 

80 

5.30 

225 

5.80 

465 

4.40 

20 

4.90 

100 

5.40 

265 

5.90 

520 

4.60 

30 

6.00 

125 

6.50 

310 

6.00 

580 

4.00 

45 

6.10 

155 

1 

5.60 

360 

6.10 

640 

The  atM>ve  table  Is  appUcabto  only  for  open-channel  conditions.    It  is  based  on  fourteen  discharge 
nts  mads  dtinng  1904-6,  and  is  well  defined  between  gage  heights  4.3  feet  and  5.8  feet. 


192  STREAM   MEASUBEMENT8   IN   1905,  PABT   VIII. 

EsHmaied  monthly  diseharge  of  Michigan  Creek  near  Walden,  Colo.,  for  1906. 


Montli. 


May  (19-31)  . 

June 

July 

August 

September. . 
October 


The  period . 


Discharge  In  second-feet. 


Maximum.  Minimmn.     Mean. 


190 

628 
245 

eo 

20 
22 


lao 

197 
67 
8 
fi 
10 


ToUl  in 
acre-feet. 


1S6 

377 

97.5 

31J2 

8.9 

15.1 


3.997 

22,430 
5,995 
1,918 


35,800 


MICHIGAN  CREEK  a  NEAR  COTVT>REY,  COIiO. 

This  station  was  established  May  9,  1904.  It  is  located  100  feet  above  the  wagon  bridge 
IJ  miles  west  of  Cowdrey,  Colo.,  in  sec.  11,  T.  10  N.,  R.  80  W.,  and  is  below  all  tributaries. 

The  channel  is  straight  for  50  feet  above  and  100  feet  below  the  station.  The  right 
bank  is  a  gradually  sloping  gravel  bar  which  extends  back  about  80  feet;  the  left  bank 
is  about  5.5  feet  high  and  is  well  sodded.  At  high  stages  the  stream  overflows  the  right 
bank  for  a  distance  of  75  feet  from  the  main  channel.  The  bed  is  composed  of  gravel 
and  is  free  from  vegetation,  uniform,  and  permanent.  There  is  but  one  channel  at  all 
stages.  In  some  places  the  current  is  swift  and  uniform;  in  others  backwater,  eddies, 
and  dead  water  occur.  Near  the  bridge  the  channel  is  in  poor  condition,  being  obstructed 
by  piles  and  ruined  piers  of  the  bridge.  The  ordinary  range  of  gage  ^eights  is  about  3  feet. 
The  channel  at  the  gage  is  almost  entirely  frozen  over  during  the  winter  months,  making 
gage  readings  impossible. 

Dischai^  measurements  are  made  at  high  stages  from  the  downstream  side  of  the  wagon 
bridge.  Low-water  measurements  are  made  by  wading  at  convenient  points  above  the 
bridge. 

The  gagiB,  which  was  read  twice  each  day  during  1905  by  C.  M.  Hendrickson,  consists 
of  an  inclined  staff  spiked  firmly  to  posts  set  into  the  left  bank  about  75  feet  above  the 
bridge.  This  gage  was  washed  out  during  the  high  water  of  June,  1905,  but  was  replaced 
in  its  original  position  and  datum.  The  gage  is  referred  to  bench  marks  as  follows: 
(1)  A  30-penny  nail  driven  intx)  the  top  of  the  south  end  of  the  cap  timber  of  the  first 
pile  bent  at  the  east  end  of  the  bridge;  a  witness  nail  is  driven  in  beside  it;  elevation 
of  bench  mark  above  the  zero  of  the  gage,  6.23  feet.  (2)  A  standard  iron-post  bench 
mark,  located  3  feet  south  of  the  fence  on  the  south  side  of  the  road,  75  feet  north  of  the 
gage  rod  and  50  feet  west  of  the  river  bank;  elevation  above  the  zero  of  the  gage,  6J26  feet. 
The  elevation  above  sea  level  is  about  7,870  feet. 

This  station  was  discontinued  October  31,  1905. 

A  description  oif  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  61-64. 


a  For  description  of  creek  see  p.  100. 
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Disduarge  measuremenU  of  Michigan  Creek  near  Cowdrey,  CoU).,  m  1906. 


Date. 


May  19 

June  20 

Jane  23 

Jalyl? 

Auigust  7 

August  23 

September  22. 


Hydr(^aptaer. 


.  A.  Lamb 

.do 

.do 

.do 

.do 

.do 

.do 


Mean 
velocity. 


height. 

Dis- 
charge. 

FeeL 

Sec-ft. 

2.eo 

134 

3.65 

402 

3.40 

339 

2. 40 

S2 

2.23 

51 

1.90 

21 

1.67 

6.5 

Note.— Measurements  made  at  different  sections. 

Daily  gage  height  f  in  feet,  of  Michigan  Creek  near  Cowdrey,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.7 

1.7 

1.7 

1.75 

1.85 

1.9 

1.96 

1.88 

1.85 

1.85 

Oct. 

1.8 
1.8 

Nov. 

1 

2.5 

2.55 

2.5 

3.15 

3.35 

3.2 

3.0 

2.66 

2.7 

2.7 

3.0 

3.15 

3.2 

2.85 

2.8 

2.6 

2.4 

2.4 

2.5 

2.6 

3.4 
3.6 
3.7 
4.0 
4.4 
4.6 
4.6 
4.6 
4.7 
4.5 

3.2 

3.1 

3.1 

2.98 

2.9 

2.85 

2.7 

2.68 

2.65 

2.52 

2.45 
2.4 
'  2.42 
2,42 
2.4 
2.42 
2.4 
2.32 
2.28 
2.35 

2.0 

2 

3 

1.8    ' 

4 

1.8    1 

5 

1.8    ' 

6 

1.8    ' 

7 

1.8     

8 

1.8     

9 

1.8    ' 

10 

1.8     

11 

2.55 
2.55 
2.55 

2.6 
2.5 
2.3 

4.4 

4.3 
4.2 

2.55 
2.5 
2.5 

2.32 

2.3 

2.3 

1.78 
1.75 
1.75 

1.8     

12 

1.8     

13 

1.8     

14 

2.55 

2.3 

4.1 

2.5 

2.3 

1.76 

1.85  ' 

15 

2.45 

2.25 

4.0 

2.5 

2.3 

1.75 

1.92    

16 

2.4 

2.2 

3.9 

2.48 

2.25 

1.75 

1.95   

17 

2.46 

2.3 

3.8 

2.42 

2.2 

1.75 

1.95   

18 

2.4 

2.5 

3.7 

2.38 

2.08 

1.75 

1.95   

19 

20 

21 

2.45 

2.5 

3.6 

2.38 

2.0 

1.75 

1.9     

2.45 

2.55 

3.5 

2.38 

2.0 

1.72 

1.9     

2.45 

2.85 

3.4 

2.4 

2.0 

1.7 

1.9    ' 

22 

2.4 

2.95 

3.4 

2.38 

1.9 

1.7 

1.9 

23 

2.4 

3.1 

3.4 

2.42 

1.9 

1.7 

1.9 

24 

2.4 
2.4 
2.4 
2.8 

3.3 
3.5 
3.4 
3.4 

3.38 
3.35 
3.3 
3.25 

2.42 
2.35 
2.35 
2.38 

1.88 
1.82 
1.82 
1.85 

1.7 
1.75 
1.72 
1.7 

1.9 
1.9 
1.9 
1.9 

25 

28 

27 



28 

2.75 

2.8 

2.85 

3.3 

3.35 

3.5 

3.28 
3.18 
3.15 

2.4 
2.4 
2.5 

1.82 
1.75 
1.65 

1.72 
1.8 
1.8 

1.9 
1.92 

29 

30 

1.96   

31 

3.35 

2.45 

1.65 

1.98   --- 

Note.— Gage  heights  estimated  June  10-20,  inclusive. 
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Station  rating  table  for  Michigan  Creek  near  Cotodrey,  Colo.,  from  April  1  to  October  31, 1905. 


hSfiSt.   'l>i«han5e. 


Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Sec.-ft. 
4 
7 
12 
20 
30 
40 
55 
70 


Qase 
height. 

Feet. 
2.40 
2.50 
2,60 
2.70 


Discharge. 


Sec.-ft. 
85 
105 
125 
145 


Ga 
heifi 


2.80 

170 

2.90 

196 

3.00 

220 

3.10 

245 

Feel. 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 


Diachaii^e. 

Oago 
height. 

Diachaige. 

Sec-ft. 

i     Feei. 

Sec-ft. 

270 

4.00 

515 

300 

4.10 

550 

330 

4.20 

585 

360 

4.30 

620 

390 

4.40 

655 

420 

4.60 

090 

450 

4.60 

725 

^ 

4,70 

760 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  12  dischatiee  measare- 
ments  made  during  1904-^.  It  is  well  denned  between  gage  heights  1.7  feet  and  2.6  feet  and  (airly  well 
defined  to  3.6  feet.    It  has  been  extended  beyond  these  limits. 


Estimated  monthly  discharge  of  Michigan  Creek  near  Cowdrey^  C do.,  for  1906. 

Month. 

Discharge  In  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

133 

186 

460 

122 
50.7 
10.9 
17.6 

acre-feet. 

April ^ 

May 

315 
360 
760 
270 
95 
26 
28 

86 

65 
258 

78 
6 
7 

12 

7,914 
11,44U 

June 

27,730 

Julv 

7,501 

August 

3,117 

September 

649 

October 

1,076 

The  period 

69,430 

NORTH  PLATTE  RIVER  AT  SARATOGA,  WYO. 

Iliis  statioD  was  established  June  9, 1903.  It  is  located  at  a  point  about  100  yards  below 
the  two-span  iron-truss  bridge  which  connects  East  and  West  Saratoga,  in  T.  17  N.,R.84W. 

The  middle  pier  of  the  bridge  divides  the  stream  into  two  channels  with  almost  equal 
capacity  in  high  or  low  water  periods.  The  banks  are  high  and  do  not  overflow.  The  bed 
of  the  stream  is  composed  of  rock  and  gravel  and  is  subject  to  little  change.  The  current  is 
swift  at  ordinary  stages,  but  at  extreme  low  water  a  sort  of  basin  is  formed  by  the  backing 
up  of  the  water  by  the  riflSes  below,  and  the  undercurrent  is  very  sluggish.  There  are  no 
obstructions  in  the  river  above  or  below  the  station  to  interfere  with  the  natural  flow,  but  at 
certain  seasons  each  year  a  "  tie  drive  "  blocks  the  stream  for  a  few  days.  The  range  of  gage 
readings  is  about  6  feet. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings 
during  high  water  is  at  the  pier  on  the  east  end  of  the  bridge  and  at  ordinary  stages  b  at 
the  center  pier. 

The  gage  was  read  twice  daily  during  1905  by  J.  M.  Sterrett,  who  lives  about  one-fourth  of 
a  mile  distant.  It  consists  of  a  flexible  Gurlcy  rod  fastened  securely  to  a  timber  spiked  to 
the  cribwork  at  the  northeast  corner  of  what  was  formerly  the  Saratoga  Club  property.  The 
bench  mark  is  a  spike  driven  into  a  cottonwood  tree  7  inches  in  diameter  standing  90  feet 
northwest  of  the  gage;  elevation,  9.84  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Watei>Supply  Papers 
of  the  United  States  Geological  Survey. 

Description.  99,  p  174,  131,  pp  30-31. 
Discharge:  84,  p  94;  99,  p  175;  131,  p  31. 
Discharge,  monthly:  99,  p  176;  131,  p  33. 
Gage  heights:  99,  p  175;  131,  p  32. 
Rating  table:  99,  p  176;  131,  p  33. 
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Discharge  measuremenU  of  North  PlatU  River  at  Saratoga  ^  Wyo.ffor  1906. 


Date. 


lUrch24.... 

April  17 

April  28 

April  29..... 

llAy2 

May  19 

Hay  20 

May  22 

May  24 

Jane  3 

Jane  4 

Jane  5 

Jane6 

September  9>.. 


Hydrographer. 


A.  J.  Panhall . 

....do 

J.  M.  Bterrett.. 

do 

do 

do 

.....do 

....do 

do 

do 

....do 

do 

do 

A.  J.  Panhall.. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Ga«e 
heSit. 

Feet, 

8q.n. 

Ft.  per 
see. 

Feet. 

203 

4gr 

0.85 

1.91 

221 

610 

1.37 

2.40 

236 

721 

2.15 

2.90 

232 

776 

2.43 

3.10 

234 

860 

3.06 

3.50 

243 

936 

3.53 

3.80 

244 

1,010 

4.30 

4.10 

248 

1,138 

4.93 

4.60 

250 

1,212 

5.54 

4.95 

251 

1,304 

5.72 

5.25 

251 

1,385 

6.22 

5.55 

251 

hS2i 

7.32 

6.10 

251 

1,442 

6.78 

5.80 

105 

126 

2.36 

1.70 

Die- 
charge. 


8ec.-ft. 

416 

836 

1,550 

1,885 

2,604 

3,308 

4,344 

5,603 

6,717 

7.466 

8,610 

11,153 

0,790 

296 


a  Made  by  wading  one-fourth  mile  below  station. 
DaUy  gage  height,  in  feet,  of  North  PlatU  River  at  Saratoga,  W  go.,  for  1906. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17., 
18.. 
19.. 

ao.. 

21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 

ao.. 

31.. 


Mar. 


1.72 

1.72 

1.72 

1.78 

1.78 

1.86 

2.02 

1.8 

1.75 

1.75 

1.78 

1.8 

1.85 

1.85 

1.9 

1.92 

1.95 

1.96 

2.0 

1.96  i 

2.02  ' 

2.05 

2.0 

2.02 

1.96 

2.02 

2.06 

2.02 

1.9 

2.02 

2.  OB 


Apr. 


2.02 

2.06 

2.02 

2.02 

2.0 

2.1 

2.18 

2.32 

2.6 

2.72 

2.68 

2.45 

2.55 

2.68 

2.55 

2.48 

2.4 

2.38 

2.4 

2.55 

2.5 

2.42 

2.45 

2.5 

2.5 

2.48 

2.62 

2.88 

3.06 

3.05 


May. 


June. 


3.25 

3.45 

3.45 

3.28 

3.06 

2.95  ! 

2.88 

2.9 

3.12 

3.2 

3.15 

3.05 

2.95 

2.9 

2.85 

2.9 

3.12 

3.5 

3.8 

4.05 

4.22 

4.52 

4.7 

4.82 

4.7 

4.7 

4.68 

4.7 

4.48 

4.38 

4.48 


4.72 

4.92 

5.18 

5.6 

6.0 

5.68 

5.65 

5.65 

6.1 

6.05 

5.7 

5.58 

5.48 

5.3 

5.2 

5.18 

5.22 

4.95 

4.7 

4.55 

4.5 

4.5 

4.48 

4.5 

4.4 

4.32 

4.22 

4.1 

3.9 

3.8 


July.      Aug. 


3.68  t 

3.58  I 

3.78  I 

3.6    I 

3.38  ! 

3.22 

3.06 

3.0 

3.0 

2.95 

2.85 

2.7 

2.65 

2.6 

2.68 


2.35 

2.32 

2.28 

2.22 

2.2 

2.15 

2.06 

1.95 

1.9 

1.9 

1.95 

2.18 

2.18 

2.06 

1.98 


Sept. 


1.55 

1.52 

1.52 

1.52 

1.55 

1.62 

1.7 

1.78 

1.72 

1.66 

1.62 

1.56 

1.56 

1.51 

1.48 


2.6 

1.92 

1.44 

2.58 

1.88 

1.4 

2.52 

1.82 

1.42 

2.42 

1.72 

1.44 

2.6 

1.7 

1.46 

2.62 

1.68 

1.42 

2.6 

1.62 

1.41 

2.62 

1.6 

1.42 

2.38 

1.6 

1.4 

2.25 

1.58 

1.42 

2.2 

1.55 

1.44 

2.18 

1.55 

1.48 

2.18 

1.55 

1.47 

2.2 

1.52 

1.51 

2.2 

1.5 

1.50 

2.25 

1.5 

Oct. 

1.68 

1.68 

1.66 

1.66 

1.66 

1.62 

1.6 

1.57 

1.6 

1.58 

1.58 

1.62 

1.62 

1.7 

1.60 

1.68 

1.72 

1.72 

1.09 

1.68 

1.62 

1.72 

1.74 

1.78 

1.8 

1.82 

1.82 

1.81 

1.82 

1.82 

1.68 


Nov.       Dec. 


1.54 

1.68 

1.82 

1.94 

1.95 

1.89 

1.88 

1.83 

1.8 

1.7 

1.68 

1.66 

1.66 

1.68 

1.78 

1.8 

1.83 

1.88 

1.79 

1.64 

1.64 

1.6 

1.63 

1.7 

1.74 

1.7 

1.82 

1.78 

1.72 

1.53 


1.79 

1.87 

1.85 

1.87 

1.82 

1.7 

1.62 

1.78 

1.69 


NoTS.'Oage  heighU  estimated  March  1-4. 
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Stalion  rating  table  for  North  Platte  River  at  Saratoga,  Wyo.^from  March  1  to  December  9, 

1906. 


Discharge. 


Gage 
height. 

Discharge. 

hei^t. 

1 

Discharge. 

Gage 
hei^t. 

Feet. 

Sec-ft. 

'  ,... 

Sec.-ft 

Feet. 

1.40 

180 

1        2.50 

970 

3.60 

1.50 

215 

j        2.60 

1,095 

3.70 

i.eo 

255 

1        2.70 

1,230    1 

3.80 

1.70 

300 

,        2.80 

1,375    , 

3.90 

1.80 

355 

1        2.90 

1,530 

4.00 

1.90 

415 

3.00 

1,695 

4.10 

2.00 

485 

1        3.10 

1,870 

4.20 

2.10 

565 

3.20 

2,055    1 

4.30 

2.20 

655 

3.30 

2,250    [ 

4.40 

2.30 

750 

1        3.40 

2,455 

4.50 

2.40 

855 

1        3.50 

2,675 

4.60 

Sec.'ft. 
2,906 
3,145 
3,390 
3,645 
3,905 
4,175 
4,455 
4,740 
5,030 
5,325 
5,630 


The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  14  discharge  measure- 
ments made  during  1905,  and  Is  well  defined  between  gage  heights  1.7  feet  and  6  feet. 

Estimated  monthly  discharge  of  North  Platte  River  at  Saratoga,  Wyo.,for  1905. 


Gage 
height. 

1 
Discharge. 

Feet. 

Sec.^t. 

1       4.70 

5,945 

'        4.80 

6,265 

'        4.90 

6,590 

1         5.00 

6,920 

'         5.20 

7,590 

5.40 

8,270 

5.60 

8,960 

5.80 

9,660 

6.00 

10,360 

NORTH  PLATTE   RIVER  AT  GUERXSEV,   WYO, 

This  station  was  established  June  14,  1900.  It  was  originally  located  at  the  highway 
bridge  about  half  a  mile  northwest  of  Guernsey,  Wyo.,  in  sec.  35,  T.  27  N.,  R.  66  W.,  but 
at  the  opening  of  the  season  of  1902  the  gage  rod  was  removed  to  the  railroad  bridge  900 
feet  above  the  first  location. 

The  channel  is  straight  both  above  and  below  the  station.  The  banks  are  high  and  not 
liable  to  overflow.  The  bed  of  the  stream  is  sandy  but  fairly  permanent.  The  channel  is 
broken  by  two  piers  and  six  rows  of  piling,  but  no  other  obstructions  above  or  below  intei^ 
fere  with  the  flow.  The  ordinary  range  of  gage  heights  is  about  7  feet.  At  the  highway 
bridge  the  bed  of  the  channel  is  more  changeable,  but  the  velocity  is  more  uniform. 

Discharge  measurements  are  still  made  from  the  highway  bridge.  The  initial  point  for 
soundings  is  on  the  left  bank. 

The  gage  was  observed  during  1905  by  W.  F.  Peterson,  who  lives  about  100  yards  distant. 
The  1902  gage  was  fastened  to  one  of  the  piers  of  the  railroad  bridge  and  was  placed  1  foot 
lower  than  the  original  gage  had  been.  In  the  latter  part  of  1903  the  1902  gage  was  replaced 
by  a  new  one  with  its  zero  at  the  same  elevation  as  that  of  the  old  gage.  The  new  rod 
was  attached  to  the  pile  of  the  railroad  bridge,  which  had  been  recently  reconstructed. 
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The  1902  bench  mark  was  a  spike  driven  into  the  sleeper  of  the  highway  bridge  at  an  eleva- 
tioD  of  10.04  feet  above  gage  datum.  The  1903  bench  mark  is  a  United  States  Geological 
Survey  monument  125  feet  east  of  the  gage  rod;  elevation  above  the  zero  of  the  gage,  13.72 
teeh.  The  elevation  of  the  zero  of  the  gage  above  sea  level  is  4,317  feet.  The  reconstruc- 
tion of  the  bridge  under  which  the  gage  was  placed  interfered  somewhat  with  conven- 
ient reading,  and  in  1905  a  secondary  gage  rod  was  placed  nearer  the  bank  for  use  during 
lower  stages  of  water. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS— Water-Supply  Paper): 

Description:  WS  49,  p  275;  66,  p  27;  84,  pp  88-69;  99,  pp  lft&-166;  131,  pp  3&-M. 

Discharge:  WB  49,  p  275;  66,  p  27;  84,  p  60;  99,  p  166;  131,  p  36. 

Discharge,  monthly:  Ann  22,  iv,  p  312;  WS  76;  p  126;  84,  p  70;  99,  p  167;  131,  p  38. 

Gage  heights:  WS  49,  p  275;  66,  p  27;  84,  p  09;  99,  p  166;  131,  p  37. 

Hydrograph:  WS75,pl26. 

Rating  tables:  WS  52,  p  516;  66,  p  171;  84,  p  70;  99,  p  167;  131,  p  38. 

Discharge  measurements  of  North  Platte  River  at  Guernsey ,  Wyo.^for  1906. 


Date. 


Hydrogiapher. 


A.  J.  Pars^aU. 
....do 


March  22. . 
April  14.... 

May3 do. 

May  4 do. 

May  13 ' do. 

May  29 do. 

June  2 do. 

June  3 do. 

Junes do. 

June  9 do. 

July  20 do. 

July  21 do. 

July  27 do. 

JuJy28 do. 

Ai|ga9t3 do. 

Aiiguat21 do. 

Ai|gU8t22 do. 

August  30 1 do. 

September  5. do. 

September  28...| do. 

October? \ do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feei. 

Sq.ft. 

Ft.  per 
»ec. 

208 

428 

2.64 

296 

625 

3.28 

329 

1,214 

4.95 

330 

1,306 

6.24 

330 

1,156 

4.41 

330 

1,855 

5.80 

330 

1,761 

5.52 

330 

i,ew 

5.33 

330 

2,073 

6.11 

330 

2,078 

6.14 

297 

585 

2.71 

297 

580 

2.67 

312 

713 

3.37 

311 

620 

3.15 

287 

C13 

3.06 

201 

360 

2.19 

200 

364 

2.12 

195 

300 

1.45 

189 

263 

1.29 

18G 

250 

1.20 

196 

307 

1.55 

Gage 
height. 


Feet. 

1.00 

1.65 

3.50 

3.80 

3.20 

5.25 

5.00 

4.80 

6.00 

6.00 

1.45 

1.42 

1.95 

1.65 

1.58 

.85 

.80 

.38 

.20 

.10 

.45 


Dis- 
charge. 


8ec.-ft. 

1,060 

2,052 

6,007 

6,838 

5,094 

10,760 

9,660 

9,053 

12,670 

12,760 

1,586 

1,549 

2,405 

1,949 

1,870 

788 

749 

434 

340 

300 

478 
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Daily  gage  heigJUj  in  feel,  cf  North  PlatU  River  oi  Guernsey,  Wyo.,for  1906. 


Day. 


1.. 
2.. 
3. 
4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Apr. 


1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.12 

1.2 

1.2 

1.28 

1.38 

1.4 

1.45 

1.65 

1.9 

2.0 

1.8 

1.8 

1.85 

1.95 

2.15 

2.1 

2.15 

2.4 

3.15 

3.3 

3.05 

3.25 

3.4 

3.0 


May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

2.86 

5.25 

3.85 

1.85^ 

0.55 

0.1 

3.05 

5lO 

5.3 

1.85- 

.26 

.3 

3.5 

4.88 

3.75 

1.45 

.25 

.38 

3.8 

4.95 

3.45 

1.3 

.25 

.3 

3.7 

5.05 

3.25 

1.1 

.2 

.32 

3.7 

5.26 

3.1 

1.0 

.2 

.38 

3.75 

6l6 

3.25 

1.0 

.2 

.45 

3.8 

5.95 

3.15 

1.25 

.25 

.6 

3.9 

6.0 

2.85 

1.0 

.3 

.45 

3.8 

6.0 

2.65 

1.0 

.4 

.4 

3.0 

6.0 

2.36 

1.0 

.45 

.35 

3.3 

6u4 

2.15 

1.3 

.5 

.3 

3.2 

6.3 

2.05 

1.8 

.4 

.3 

3.2 

6.15 

2.0 

1.15 

.48 

.3 

3.1 

&05 

2.0 

1.0 

.4 

.3 

3.05 

5.95 

1.88 

.9 

.4 

.35 

3.0 

6.75 

1.75 

.8 

.4 

.32 

2.9 

5.65 

1.65 

.8 

.4 

.35 

2.9 

5.55 

1.65 

.95 

.35 

.35 

3.1 

5.45 

1.48 

.9 

.3 

.35 

3.2 

5.25 

1.72 

.85 

.25 

.35 

3.4 

4.95 

1.7 

.8 

.2 

.4 

5.15 

4.75 

1.6 

.7 

.2 

.4 

4.3 

4.45 

1.4 

.82 

.16 

.4 

4.35 

4.36 

1.4 

.55 

.12 

.4 

4.7 

4.26 

1.6 

.5 

.45 

5.0 

4.15 

1.6 

.48 

.45 

5.1 

4.1 

1.7 

.6 

.6 

5.2 

4.0 

1.6 

.48 

.6 

5.35 

3.9 

2.0 

1.2 

.5 

5.4 

1.65 

1.0 



.5 

Nov. 


0.5 
.5 
.5 
.5 
.5 
.5 
.52 
.55 
.6 
.6 
.65 
.65 
.62 
.6 
.6 
.56 
.52 
.5 
.5 
.5 
.5 
.5 
.55 
.58 
.6 
.6 
.7 
.68 
.55 
.50 


Station  rating  tabUfor  North  Platte  River  at  Ouemsey,  Wyo.,from  AprU  1  to  June  12,  1905. 


Gage 
height. 

Dlachaige. 

1     Gage 
[  height. 

Disehaige. 

!     Gage 
:  height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Sec.-ft. 

,     Feet. 

Sec.'ft. 

Feet. 

Sec.-fL 

Feet. 

Sec-ft. 

1.00 

1,090 

2.10 

2,795 

3.20 

5,125 

4.60 

8,770 

1.10 

1,225 

2.20 

2,970 

3.30 

5,370 

4.80 

9,310 

1.20 

1,365 

!        2.30 

3,150    ! 

3.40 

5,620 

5.00 

9,860 

1.30 

1,510 

2.40 

3,340    1 

3.50 

5,870 

5.20 

10,410 

1.40 

1,660 

2.50 

3,640 

3.60 

6,125 

5.40 

10,970 

1.50 

1,815 

1        2.60 

3,750    , 

3.70 

6,385 

5.00 

11,540 

1.60 

1,970 

2.70 

3,965 

3.80 

6,645 

5.80 

12,120 

1.70 

2,130 

2.80 

4,185 

3.90 

6,905 

6.00 

12,700 

1.80 

2,290 

2.90 

4,410 

4.00 

7,170 

6.20 

13,300 

1.96 

2,455 

3.00 

4,640 

4.20 

7,700 

6.40 

13.900 

2.00 

2,625 

3.10 

4,880    ; 

4.40 

8,230    1 

! 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  ten  discbarge  meas- 
urements made  during  the  first  part  of  1905,  and  is  fairly  well  defined.  Owing  to  shilting  oondltioaa 
this  table  is  not  applicable  8ubs«(iuent  to  high  water. 
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Suaion  rating  tabUfor  North  Platte  River  <U  Quemaey,  Wyo.ffrom  June  13,  to  November  30, 

1906. 


DOggnm 

Diaeh&xge. 

hd^t. 

Diachaise. 

0«ffe 

DlBcbftrge. 

hei^t. 

Discharge. 

FeA 

Sec^eet. 

Feet. 

Sec-feet. 

Feet. 

Sec.-feet. 

Feet. 

Sec.-ft. 

aio 

395 

0.80 

765 

1.60 

1,670 

2.20 

2,926 

.20 

336 

.00 

866 

1.60 

1,836 

2.30 

3,125 

.ao 

385 

1.00 

976 

1.70 

2,006 

2.40 

3,330 

.46 

446 

1.10 

1,006 

1.80 

2,180 

2.60 

3,540 

.50 

615 

1.20 

1,236 

1.90 

2,300 

.60 

500 

1.30 

1,366 

2.00 

2,646 

.70 

675 

1.40 

1,615 

2.10 

2,730 

1 

1 

The  above  table  is  applicable  only  for  opea-ohannel  conditions.  It  is  based  on  eleven  discharge  meas- 
uremeots  made  during  the  latter  part  of  1906,  and  is  fairly  well  defined*  Above  2.6  feet  the  table  is  the 
tame  as  the  preceding  one. 

Eetimaied  morUhly  discharge  cf  North  PlaUe  River  at  Ouemsey,  Wyo.,for  1906. 

[Drainage  area,  16,240  square  miles.] 


Month. 


Aprd 

May 

June 

July 

August 

September. 

October 

November. 


Discharge  In  second-feet. 


Maximum.  Minimum,     Mean 


6,620 

10,070 

13,900 

10,690 

2,270 

562 

515 

676 


The  period. 


1,090 

4,298 

6,906 

1,616 

601 

295 

205 

516 


2,644 
6,745 
10,580 
3,280 
1,041 


659 


Total  in 
acre-feet. 


151,400 
414,700 
620,600 
202,200 
64,010 
22,730 
26,750 
33,260 


1,545,000 


Run-off. 


Second-feet 


0.167 
.415 
.651 
.203 
.064 
.024 
.027 
.034 


Depth  in 
inches. 


0.175 
.478 
.726 
.234 
.074 
.027 
.031 
.038 


NORTH  PLATTK  RIVER  AT  ALCOVA,  WYO. 

Tliis  station  was  established  February  19,  1904,  by  John  E.  Field.  It  is  located  at  the 
highway  bridge  1,000  feet  southwest  of  the  post-office  at  Alcova,  Wyo.  There  are  no  run- 
ning tributaries  entering  the  river  in  this  vicinity. 

The  channel  is  straight  for  1,500  feet  above  and  800  feet  below  the  station.  The  current 
is  swift  in  the  center  and  sluggish  near  the  banks.  Both  banks  are  high,  clean,  and  not 
liable  to  overflow.  The  bed  of  the  stream  is  rocky,  covered  with  small  bowlders,  and  is  per- 
manent. The  river  is  divided  by  the  bridge  piers  into  ten  channels  at  low  water  and  thir- 
teen channels  at  high  water.  The  bottom  at  the  measuring  section  is  rough  and  uneven, 
and  this  may  affect  the  accuracy  somewhat. 

Measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial  point  for 
soundings  is  the  north  end  of  the  downstream  hand  rail. 

The  gage  is  a  staff  fastened  to  the  northeast  corner  of  the  crib  pier  supporting  the  center 
of  the  bridge.  During  1905  the  gage  was  read  twice  a  day  by  A.  F.  Hollebaugh.  The  bench 
mark  is  a  standard  United  States  Geological  Survey  iron  post  located  at  the  west  quarter 
corner  of  sec.  19,  T.  30  N.,  R.  82  W.  It  is  about  1,000  feet  due  north  of  the  post-office.  Its 
elevati<Hi  is  5,366  feet  above  sea  level  and  36.67  feet  above  the  gage  datum. 

July  20, 1905,  a  measurement  was  made  by  L.  V.  Branch  with  the  following  result:  Area 
of  section,  670  square  feet;  mean  velocity,  1.68  feet  per  second;  gage  height,  5.42  feet;  dis- 
cbaiga,  1,126  second-feet. 
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A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  34-35. 

DaUy  gage  height,  in  feet,  of  North  Platte  River  at  Aleova,  Wyo.ffor  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

3.8 

3.7 

3.85 

3.85 

3.85 

3.85 

3.85 

3.85 

3.75 

3.7 

3.85 

3.75 

3.65 

3.5 

3.6 

3.75 

3.85 

3.8 

3.8 

3.8 

3.8 

3.75 

3.75 

3.8 

3.8 

3.7 

3.65 

3.8 

3.8 

3.8 

3.8 

3.8 

4.32 

4.35 

4.38 

4.48 

4.7 

4.75 

4.82 

4.8 

4.78 

4.8 

4.75 

4.85 

4.9 

4.92 

4.95 

5.1 

6.0 

5.05 

5.05 

5.08 

6.12 

6.05 

4.95 

5.02 

5.05 

5.2 

5.65 

6.1 

5.9 

5.75 

5.65 

6.8 

6.85 

6.85 

7.16 

7.35 

7.35 

7.05 

6.85 

6.65 

6.62 

6.6 

7.0 

7.16 

7.0 

6.78 

6.7 

6.55 

9.6 
9.7 
9.9 
10.1 
10.8 
11.35 
11.3 
11.05 
11.0 
11.3 
11.6 
11.1 
U).6 
10.65 
10.2 
10.15 

7.6 

7.4 

7.26 

7.3 

7.3 

7.16 

6.86 

6.6 

6.46 

6.28 

6.2 

6.05 

5.95 

6.8 

6.7 

6.6 

6.0 

5.1 

5.2 

5.1 

5.05 

4.95 

4.9 

4.9 

4.8 

4.7 

4.65 

4.65 

4.65 

4.7 

6.0 

4.95 

3.9 

3.9 

3.8 

3.8 

3.9 

4.25 

4.4 

4.25 

4.4 

4.3 

4.3 

4.2 

4.1 

4.1 

4.0 

3.9 

4.0 

3.95 

4.3 

4.25 

4.1 

4.1 

4.1 

4.1 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.18 

4.3 

4.22 

4.16 

4.15 

4.32 

4.4 

4.58 

4.52 

4.52 

4.48 

4.4 

4.4 

4.28 

4.22 

4.2 

3.9 

2 

4.0 

3 

4.1 

4 

4.05 

5 

4.05 

6 

3.95 

7 

4.0 

8 •. . 

3.9 

9 

3.95 

10 

3.9 

11 

3.8 

12 

3.8 

13 

3.8 

14 

3.8 

15 

3.7 

16 

3.6 

17 

3?85 

3.8 

5.35 

6.85 

6.65 

10.05 

5.6 

4.76 

3.9 

4.12 

4.32 

3.7 

18 

3.9 

3.85 

5.32 

6.8 

6.65 

10.0 

6.6 

4.6 

3.9 

4.18 

4.4 

3.7 

19 

3.85 

3.95 

6.2 

6.7 

7.1 

9.8 

6.4 

4.45 

3.9 

4.18 

4.42 

3.7 

20 

3.85 

4.0 

5.15 

6.68 

7.76 

9.35 

6.46 

4.4 

3.8 

4.2 

4.45 

3.8 

21 

3.9 

4.05 

5.15 

5.7 

8.45 

9.0 

5.6 

4.3 

3.78 

4.3 

4.5 

3.8 

22 

3.95 

4.0 

5.15 

5.86 

8.8 

8.8 

5.46 

4.25 

3.75 

4.25 

4.42 

3.85 

23 

3.9 

4.05 

5.15 

5.85 

9.15 

8.7 

5.4 

4.2 

3.76 

4.2 

4.38 

3.65 

24 

3.9 

4.1 

5.15 

6.82 

9.65 

8.7 

6.4 

4.2 

3.8 

4.12 

4.22 

3.55 

25 

3.95 

4.1 

5.15 

5.9 

9.75 

8.7 

6.25 

4.1 

3.78 

4.15 

3.65 

3.55 

28 

4.0 

4.15 

5.1 

6.15 

9.9 

8.6 

6.16 

4.0 

3.76 

4.2 

3.82 

3.5 

27 

4.0 

4.15 

5.1 

6.15 

9.85 

8.4 

5.06 

4.0 

3.7 

4.36 

3.9 

3.4 

28 

4.05 

4.25 

6.15 

6.06 

9.8 

8.16 

4.95 

4.0 

3.7 

4.22 

4.05 

3.5 

29 

4.05 

6.12 

6.28 

9.95 

8.05 

4.9 

3.9 

3.7 

4.32 

4.25 

3.4 

30 

4.05 

5.05 

6.75 

9.75 

7.75 

5.2 

3.9 

3.9 

4.42 

3.8 

3.25 

31 

3.85 

5.05 

9.6 

5.1 

3.9 

4.36 

3.43 

Note.— Probable  ioe  oondltiou  January,  February,  March,  and  December. 
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Station  rating  iahUfor  North  PlatU  River  at  Alcova,  Wyo.Jrcm  February  2t^  190j^,  to  Decem- 
ber 31,  1905. 


Disehaixt*. 


GaM 
height. 

Diachaige. 

'.^. 

Discharge. 

Gage 
height. 

Diachaige. 
Sec'ft. 

If 

Feet. 

Sec'fl. 

Feet. 

See.-ft, 

'     Feet. 

Feet. 

3.40 

110 

4.00 

760 

6.40 

2,200 

8.80 

3.50 

.      130 

5.00 

830 

'        6.50 

2,330 

9.00 

3.60 

155 

5.10 

900 

6.60 

2.465    , 

9.20 

3,70 

180 

5.20 

075 

6.70 

2,600 

9.40 

3.80 

210 

5.30 

1,055 

6.80 

2,740 

9.60 

3.90 

345 

5.40 

L140 

6.90 

2,885 

9.80 

4.00 

285 

5.50 

1,230 

7.00 

3,030    1 

10.00 

4.10 

325 

5.60 

1,320 

7.20 

3,330 

10.20 

4.20 

370 

6.70 

1,415 

7.40 

3,645 

10.40 

4.30 

415 

5.80 

1,515 

7.60 

3,980 

10.60 

4.40 

465 

5.90 

1,620 

7.80 

4,335 

10.80 

4.  SO 

520 

6.00 

1,730 

8.00 

4,700 

11.00 

4.00 

575 

6.10 

1,840 

8.20 

5,080 

11.20 

4.70 

635 

6.20 

1,055 

8.40 

6,475 

11.40 

4.80 

605 

6.30 

2,075 

8.60 

5,800 

See.-ft. 
6,325 
6,770 
7,226 
7,685 
•8,155 


9,120 
0,630 
10,160 
10,720 
11,300 
11,900 
12,150 
13,130 


The  above  table  is  applicable  only  for  open-chaDnei  conditloQB.  It  is  based  on  eig^t  discharge  meafr> 
urementa  made  during  1904-5,  and  is  fairly  well  deflned  between  gage  heights  4.5  feet  and  9.5  feet.  Below 
i.5  feet  the  table  is  uncertain. 

EMimcUed  monthly  discharge  of  North  PlatU  River  at  Aloova,  Wyo.,for  1904-6. 


Month. 


Discharge  in  second-^eet. 
Maximum.;  Minimum.      Mean. 


Total  in 
acre-feet. 


1904. 


April 

May 

June 

July 

Angnat 

September 

October 

November  1-19. 


The  period. 


1905. 


Aprfl 

M»y 

June 

July 

August 

September. . 

October 

November.. 


The  period. 


2,958 
11,450 

8,395 

3,617 
816 

1,302 
647 
465 


2,670 

13,440 
3,960 
975 
465 
476 
564 


747 
3,210 
3,485 
095 
440 
210 
361 
110 


1,729 

5,900 

6,758 

1,808 

582 

380 

482 

307 


795 
2,357 
4,245 
760 
245 
180 
265 
168 


1,394 

4,707 

8,855 

1,817 

574 

273 

347 

406 


102,900 
362,800 
402,100 
111,200 
35,790 
23,150 
29,640 
11,570 


82.950 
289,400 
526,900 
111,700 
35,290 
16,240 
21,340 
24,160 


1,108,000 


Note.— No  estimate  for  Ice  period. 
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STBEAM   MEASCJBEMENTB   IN   1905,  PABT  VIH. 


NORTH  PLATTE  RIVER  NEAR  MITCfHELL,  NEBR. 

TbJa  station  was  established  June  3, 1902.  It  is  located  at  a  highway  bridge  1  mile  scnith 
of  Mitchell,  Nebr.,  in  sec.  27,  T.  23  N.,  R.  56  W.,  and  replaces  the  station  at  Gering,  Nebr. 

The  channel  is  straight  for  2,000  feet  above  and  below  the  station.  Both  banks  are  low 
and  sandy,  but  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  entirely  of 
shifting  sand  to  a  depth  of  20  feet  or  more.  At  high  stages  there  are  three  channels  and  at 
low  stages  there  are  from  three  to  forty  channels.  The  current  is  never  sluggish,  even  at 
extreme  low  water.  The  river  is  frozen  during  the  winter  months.  The  range  of  gage 
heights  is  about  5.5  feet. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge,  which 
has  a  total  span  of  1,565  feet  and  is  supported  on  pile  bents  20  feet  apart.  The  initial  point 
for  soundings  is  the  zero  mark  at  the  north  end  of  the  bridge. 

A  standard  chain  gage,  which  was  read  during  1905  by  B.  H.  Newbold,  is  fastened  to  the 
upstream  end  of  the  hand  rail  near  the  center  of  the  bridge.  The  length  of  the  chain  is  10.60 
feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  cross  cut  in  the  floor  of  the 
bridge  at  the  gage;  elevation,  9.74  feet.  (2)  The  head  of  a  nail  in  the  top  of  the  west  end 
of  the  cap  of  the  first  bent  at  the  north  end  of  the  bridge;  elevation,  8.56  feet.  (3)  A  stand- 
ard aluminum  bench-mark  cap,  marked  '^U.  S.  G.  S.  B.  M.,"  leaded  into  the  top  of  a  2-iiich 
gas  pipe  4  feet  long,  located  138  feet  north  and  30  feet  east  of  the  north  end  of  the  down- 
stream hand  rail;  elevation,  8.64  feet.    Elevations  are  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  66,  p  28;  84,  p  66;  99,  pp  162-163;  131,  p  39. 
Discharge:  66,  p  28;  84,  p  67;  99,  p  163;  131,  p  40. 
Discharge,  monthly:  75,  p  126;  84,  p  68;  99,  p  165;  131,  p  41. 
Qage  heights:  66,  p  28;  84,  p  67;  99,  p  164;  131,  p  40. 
Rathig  tables:  84,  p  68;  99,  p  164;  131,  p  41. 

Discharge  meamirementa  of  North  PlaUe  River  near  MitcheUj  Nebr.,  in  1906. 


Date. 


March  29 

May  12 

June  13 

July  11 

July  20 

August  3 

September  21.. 
September  7... 


Hydrographer. 


H.  C.  Gardner. 

....do 

....do 

do 

....do 

....do 

F.  S.  Dobson.. 
H.  C.  Gardner. 


Width. 


1,576 

1,225 

1,037 

1,050 

800 

762 

450 

450 


Area  of 
section. 


Sq.ft. 

648 

2,385 

3,954 

1,513 

760 

871 

215 

266 


Mean 
velocity. 


Ft.  per 
sec. 

1.83 

3.61 

4.24 

2.54 

2.13 

2.31 

1.77 

2.3^ 


Feet. 
2.40 
4.15 
5.20 
3.25 
2.50 
2.75 
1.92 
1.05 


DIs- 
cbaiga. 


Sec-fU 
1,186 
8,619 
16,770 
3,852 
1,622 
2,014 
383 
507 


PLATTE   RIVER    DRAINAGE   BASIN.  203 

Daily  ga^  height,  in  feet,  ofNorih  Platte  River  near  MitcheU,  Nebr.,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 

9. 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


1.87 

1.79 

1.T7 

1.8 

1.81 

1.76 

1.77 

1.78 

1.75 

1.74 

1.65 

1.64 

1.64 

1.65 

1.66 

1.76 

1.71 

1.82 

1.86 

1.88 

1.05 

2.0 

2.05 

2.1 

1.87 

2.07 

2.09 

2.01 

1.8 

1.72 

1.69 


Feb. 


1.67 


Mar. 


2.1 

2.15 

2.25 

2.3 

2.53 

2.55 

2.6 


2.72 

2.65 

2.4 

2.37 

2.35 

2.34 

2.32 

2.3 

2.34 

2.35 

2.34 

2.25 

2.3 

2.27 

2.35 

2.38 

2.41 

2.35 

2.4 

2.35 

2.4 

2.45 

2.5 

2.45 

2.35 

2.42 

2.4 

2.36 

2.42 

2.45 

2.42 


Apr. 


2.5 

2.6 

2.6 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.7 

2.7 

2.8 

2.8 

2.9 

3.0 

3.1 

3.1 

3.1 

3.1 

3.3 

3.4 

3.5 

3.6 

4.1 

4.2 

4.1 

4.3 

4.2 


May. 


4.1 

4.1 

4.2 

4.3 

4.4 

4.3 

4.4 

4.5 

4.4 

4.4 

4.3 

4.2 

4.2 

4.15 

4.1 

4.1 

4.1 

4.0 

3.9 

3.9 

4.0 

4.1 

4.2 

4.9 

4.7 

4.6 

4.6 

4.7 

4.8 

4.9 

4.9 


June.      July, 


Aug. 


5.0 

4.0 

4.8 

4.8 

4.8 

4.8 

4.8 

4.9 

5.1 

6.0 

5.0 

5.0 

5.2 

5.2 

5.0 

4.9 

4.8 

4.8 

4.8 

4.7 

4.7 

4.6 

4.4 

4.3 

4.25 

4.2 

4.1 

4.0 

4.0 

4.0 


4.1 

4.1 

4.1 

3.9 

3.8 

3.7 

3.6 

3.6 

3.5 

3.4 

3.2 

3.2 

3.1 

3.0 

2.9 

2.85 

2.8 

2.7 

2.6 

2.6 

2.5 

2.6 

2.5S 

2.6 

2.6 

2.5 

2.7 

2.8 

2.8 

2.75 

2.7 


2.7 

2.6 

2.7 

2.7 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.65 

2.8 

2.6 

2.5 

2.4 

2.3 

2.3 

2.25 

2.2 

2.3 

2.3 

2.2 

2.2 

2.2 

2.15 

2.1 

2.0 

2.0 

2.0 


Bept. 

2.1 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


Oct. 


1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.05 

2.1 

2.1 


Note.— loe  conditions  during  January  and  February. 


Station  rating  table  for  North  Platte  River  near  Mitchell^  Nebr.,  from  January  1  to 

Odfiher  Sly  1905. 


Gage 
height. 

Discharge. ' 

Gage 
hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

See.-fL 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.90 

380    ! 

2.80 

2,260 

3.70 

6,050 

2.00 

520    ! 

2.90 

2,570 

3.80 

6,600 

2.10 

670    1 

3.00 

2,900 

3.90 

7,150 

2.20 

840 

3.10 

3,260 

4.00 

7,700 

2.30 

1.030 

1        3.20 

3,650 

4.10 

8,300 

2.40 

1,250 

3.30 

4,070 

4.20 

8,900 

2.60 

1,480 

3.40 

4,520 

4.30 

9,600 

2w60 

1,720 

3.50 

6,000 

4.40 

10,300 

2.70 

1,960 

3.60 

5,500 

1 

4.50 

11,100 

Gag 
heigh 


Feet. 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 


Discharge. 


Sec.-ft. 
11,900 
12,700 
13,500 
14,300 
15,100 
15,900 
16,800 


The  above  table  is  applicable  onlv  for  open-channel  conditions. 
uieaieota  made  during  1905  and  is  fairly  well  defined. 

IBB  172—06 14 


It  is  based  on  eight  discharge  meas- 
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STREAM  MEASUBEMElSfTS   IN   1905,  PART   VHI. 


Estimated  morUfdy  diBcKarge  of  North,  Platte  River  near  Mitchdl,  Nebr.,for  1905. 
[Drainage  area,  24,400  square  milea.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


Totalin 
acre-feet. 


Run-off. 


Second-feet 


Depth  in 


»"  mX"  I  '"^ 


March 

April 

May 

June 

July 

August 

September. 
October 


2,036 

9,600 

14,300 

16,800 

8,300 

2,260 

670 

670 


035 

1,480 

7,lfi0 

7,700 

1,480 

520 

380 

380 


1,230 
3,573 
10,010 
12,760 
3,594 
1,206 
420 
460 


76,180 
212,600 
615,500 
750,300 
221,000 
70,600 
24,990 


0.051 
.146 
.410 
.523 
.147 
.053 
.017 
.019 


0.0G9 
.163 
.473 
.564 

.170 
.061 
.019 
.082 


The  period . 


2,018,000 


NoTK.— No  estimate  for  ice  period. 

NORTH  PLATTE  RIVER  AT  BRII>OEPORT,  NEBR. 

This  station  was  established  May  4,  1902.  It  is  located  at  the  highway  bridge  on  the 
public  road  about  one-half  mile  north  of  Bridgeport,  Nebr.,  in  sec.  28,  T.  20  N.,  R.  50  W. 

At  the  gaging  section  the  channel  is  narrowed  by  a  dike  built  as  a  bridge  approach,  but 
is  straight  for  a  considerable  distance  both  above  and  below.  The  banks  are  low,  but  are 
not  liable  to  overflow.  The  bed  is  composed  of  shifting  sand.  There  is  but  one  channel  at 
ordinary  or  high  stages,  but  at  low  water  the  stream  is  divided  into  many  winding  channels. 
The  water  is  never  sluggish. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge,  which 
is  supported  by  pile  bents  about  20  feet  apart.  The  initial  point  for  soundings  is  the  zero 
mark  on  the  hand  rail  at  the  south  end  of  the  bridge. 

The  gage,  which  was  read  during  1905  by  Porter  Hannawald,  is  of  the  wire  and  weight 
type  and  is  fastened  to  the  upstream  hand  rail  of  the  bridge.  The  length  of  the  wire  is  12.80 
feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  6  by  6  inch  stone,  marked 
**  U.  S.  C.&  G.  S.,"  in  the  NE.  },  sec.  32,  T.  20  N.,  R.  50  W.,  of  the  sixth  principal  meridian, 
130  feet  east  of  the  east  gate  of  the  stock  yards  and  300  feet  northwest  of  the  northwest  cor- 
ner of  the  public  school  building;  elevation,  9.94  feet.  (2)  A  standard  aluminum  United 
States  Geological  Survey  bench-mark  cap  set  in  a  20  by  12  by  6  inch  stone  located  about  50 
feet  south  and  a  little  east  of  the  northeast  comer  of  lot  No.  4,  block  No.  2,  of  the  Riverside 
addition  to  Bridgeport,  Nebr.;  elevation,  11.32  feet.  (3)  The  head  of  a  nail  in  the  top  of 
the  west  end  of  the  cap  of  the  south  bent  of  the  bridge;  elevation,  10.14  feet.  Elevations 
are  above  the  datum  of  the  gage. 

Infonnation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  M,  p  64;  99,  pp  159-160;  131,  p  42. 
Discharge:  84,  p  65;  99,  pp  160-161;  131,  p  43. 
Di.scharge,  montlily:  84,  p  66;  99,  p  162;  131,  p  44. 
Gage  heights:  84.  p  65;  131.  p  43. 
Rating  tables:  84,  p  66;  99.  p  162;  131,  p  44. 
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DxBduxrge  measuremenU  afNcrth  Platte  Rwer  at  Bridgeporl,  Neh-.,  in  1905. 


Date. 


Hydrographer. 


March  20 n.  C.  Gardner. 

May  12 ' do 


Jane  14 do 

July  12 j do 

July  21 1 do 

August  4 do 

September  13 . . ,  A.  Dobson . 
I 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

2,200 

845 

1.67 

2,200 

4,150 

2.66 

2,190 

4,904 

3.57 

2,180 

2,0S8 

2.26 

1,960 

1,287 

1.84 

2,oeo 

1,296 

1.92 

639 

232 

1.57 

Di»- 


Feet. 

Sec'ft. 

6.10 

1,417 

6.30 

11.040 

7.00 

17,550 

5.65 

4,608 

5.40 

2,367 

5.45 

2,504 

4.91 

366 

DaUy  gage  height,  in  feet,  of  North  Platte  River  at  Bridgeport,  Nehr.,for  1905. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.- 

9.. 
10.. 
11.- 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
1».. 
20.. 
21.. 
22.. 
23.. 
24.. 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


Mar.       Apr.      May.      June.      July.      Aug.      Sept.       Oct. 


5.1 

5.25 

5.27 


5.5 

5.7 

5.52 

6.3 

5.27 

5.27 

5.25 

5.32 

5.36 

5.32 

5.43 

5.36 

5.42 

5.35 

5.37 

5.3 

5.38 

5.62 

5.6 

5.9 

5.57 

5.62 

5.8 

6.0 

6.0 

6.02 

6.2 

6.2 

6.2 

6.4 


6.45 

6.83 

6.43 

6.81 

6.4 

6.76 

6.4 

6.65 

6.37 

6.62 

6.5 

6.55 

6.41 

6.57 

6.43 

6.78 

6.45 

6.86 

6.4 

6.8 

6.46 

6.9 

6.33 

6.9 

6.3 

6.95 

6.25 

6.98 

6.25 

7.0 

6.3 

6.95 

6.25 

6.8 

6.28 

6.8 

6.25 

6.8 

6.28 

6.7 

6.15 

6.6 

6.26 

6.65 

6.25 

6.6 

6.6 

6.6 

6.53 

6.5 

6.5 

6.35 

6.52 

6.3 

6.6 

6.25 

6.55 

6.2 

6.57 

6.15 

6.7 

6.25 

6>25 

6.25 

6.35 

6.2 

6.0 

5.95 

5.88 

5.85 

5.8 

5.76 

5.68  I 

5.6 

5.5 

5.35 

5.43 

5.43 

5.4 

5.34 

5.25 

5.37 

5.37 

5.05 

5.32 

5.16 

5.13 

5.43 

5.42 

5.38 

5.54 

5.43 


5.46 

5.54 

5.37 

5.44 

5.48 

5.36 

5.35 

5.37 

5.31 

5.3 

5.33 

5.21 

6.27 

5.16 

5.3 

5.39 

5.13 

5.05 

5.0 

4.96 

4.9 

4.98 

4.95 

4.9 

4.86 

5.06 

5.07 

4.9 

4.88 

4.9 

4.88 


4.8 

4.84 

4.93 

4.87 

4.94 

4.9 

4.87 

4.9 

4.9 

4.96 

4.94 

4.93 

4.91 

4.95 

4.9 

4.87 

4.87 

4.89 

4.97 

5.0 

4.95 

4.9 

4.9 

4.9 

4.92 

4.87 

4.88 

4.87 

4.86 

4.88 


4.86 

4.9 

4.98 

4.94 

4.95 

4.93 

4.9 

4.9 

4.9 

4.93 

4.95 

4.97 

4.98 

5.23 

5.15 

5.1 

5.1 

5.06 

5.03 

5.02 

5.07 

5.05 

5.1 

5.08 

5.06 

5.06 

5.08 

5.0 

5.1 

5.06 

5.1 
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StfOum  rating  UMefor  North  Platte  River  at  Bridgeport,  Nehr.^from  March  S9  to  Jtdy  11, 1906. 


Gase 
height. 

Dischaiige. 

heij^t. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Sec-ft. 

Feet. 

Sec-fL 

Feet. 

Sec.'ft. 

Feet. 

aec.-fL 

5.10 

1,400 

5.60 

4,400 

6.10 

8,750 

6.60 

13,700 

5.20 

1,900 

5.70 

.     5,250 

6.20 

9,700 

6.70 

14,700 

5.30 

2,400 

5.80 

6,100 

6.30 

10,700 

6.80 

15,700 

5.40 

3,000 

5.90 

6,950 

6.40 

11,700 

6.90 

16,700 

5.50 

3,700 

6.00 

7,800 

6.50 

12,700 

7.00 

17,700 

1 

The  above  table  is  based  on  four  discbarge  measurements  made  during  1905  and  is  fairly  well  defined 
between  gage  heights  5.1  feet  and  7  feet. 

From  July  12  to  21  the  rating  table  was  applied  indirectly.     After  July  21  the  follow- 
ing table  was  used: 

Staiion  rating  table  for  North  Platte  River  at  Bridgeport,  Nebr.  ,from  Jvly  22  to  October  31 ,  1905. 


Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
heigSt. 

Diachaige. 

Feet. 
4.80 
4.90 
5.00 

Sec-ft. 
TOO 
350 
600 

Feet. 
5.10 
5.20 

Sec-ft. 

930 

1,270 

Feet. 
5.30 
5.40 

Sec-ft. 
1,720 
2,300 

1 

Feet. 
5.50 
5.60 

Sec-fU 
2,920 
3,600 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  three  discharge  me 
urements  made  during  1905  and  the  general  form  of  the  1901  curve.    It  is  not  well  defined. 


Estimated  monthly  discharge  of  North  Platte  River  at  Bridgeport,  Nebr.,  for  1906. 
[Drainage  area,  23,190  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


Total  in 
acre-feet. 


Rim-off. 


Second-feet 
persQuare 


Depth  in 
toches. 


Apill 

May 

June 

July 

August 

September. 
October 


The  jpcriod. 


11,700 
14,700 
17,700 
11,200 

3,192 
600 

1,405 


2,150 
9,225 
9,225 
765 
290 
200 
290 


4,822 
11,710 
14,430 
4,530 
1,316 
370 
685 


286,900 
720,000 
858,600 
278,900 
80,920 
22,020 
42,120 


0.208 
.505 
.622 
.196 
.057 
.016 


OJ232 
.582 
.6f4 
.226 

J9SB 
.CIS 
.035 


2,289,000 
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NOBTH   PliATTE  BIVEB  AT  NORTH  PLATTE,  NEBR. 

This  station  was  established  October  5, 1894.  It  is  located  3i  miles  above  the  junction 
of  ^oTth  and  South  Platte  rivers,  at  a  highway  bridge  about  one-half  mile  north  of  the  city 
of  North  Platte,  in  sec.  28,  T.  14  N.,  R.  30  W.    It  is  the  lowest  sUtion  on  the  river. 

The  channel  is  neariy  straight  for  about  500  feet  both  above  and  below  the  station.  The 
banks  are  low,  but  are  rarely,  if  ever,  overflowed.  The  bed  is  composed  of  shifting  sand. 
The  river  flows  in  two  channels  separated  by  a  large  island.  The  north  channel  is  narrow 
and  except  in  moderately  high  water  is  dry.  At  low  stages  the  water  is  confined  to  a  few 
channels  along  the  right  bank.  The  only  obstructions  in  the  channel  are  the  pile  bents  and 
inclined  ice  guards  of  the  bridge.  The  current  is  never  sluggish,  even  at  low  stages.  One 
small  tributary,  Birdwood  Creek,  maintains  a  small  flow  of  water  at  the  gaging  station  dur- 
ing months  when  the  river  itself  would  otherwise  be  entirely  dry.  During  the  winter 
months  the  river  often  freezes  almost  solid,  since  it  is  very  shallow. 

Discharge  measurements  are  made  from  the  highway  bridge,  which  consists  of  93  spans 
supported  on  pile  bents  20  feet  apart.    The  initial  point  for  soundings  is  on  the  right  bank. 

The  gage,  which  was  read  during  1905  by  H.  E.  Dress,  is  a  vertical  staff  spiked  to  the  pil- 
ing of  the  Union  Pacific  Railroad  bridge  2  miles  below  the  wagon  bridge.  The  bench  mark 
is  the  top  of  the  east  rail  directly  over  the  top  of  the  gage  rod;  elevation,  12.00  feet.  It  is 
customary  to  refer  the  elevation  of  the  water  surface  at  the  gaging  section  during  measure- 
ments to  the  top  of  the  upstream  end  of  the  cap  of  the  second  bent  from  the  right-bank  end 
of  the  highway  bridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull. = Bulletin;  WS= Water-Sup- 
ply Paper): 

Deecriptlon:  Ann  18,  Iv,  pp  156-157;  19,  Iv,  p  306;  Bull  131,  p  30;  140,  pp  99-100;  W8  15,  p  86;  27,  p  76; 
37,  pp  220-221;  49,  p  277;  66,  p  28;  84,  p  62;  99,  pp  157-158;  131,  pp  44-45. 

Dischaige:  Ann  13,  ill,  p  82;  18,  iv,  p  157;  20,  iv,  pp  301,  302;  Bull  131,  p  92;  140,  p  100;  WS  15,  p  86;  27, 
p  8b;  37,  p  221;  49,  p  277;  66,  p  28;  84,  p  62;  99,  p  158;  131,  p  45. 

Dlachaxge,  montMy :  Ann  18,  iv,  p  158;  19,  iv,  p  310;  20,  iv,  pp  263, 260;  21,  iv,  p  199;  Bull  140,  p  102;  WS 
84,  p  64;  99.  p  159;  131,  p  47. 

DiiduiTge,  yearly:  Ann  20,  iv,  p  54. 

Gage  heights:  BuU  140.  p  102;  WS  11,  p  52;  15,  p  86;  27,  p  81;  37,  p  221;  49,  p  278;  66,  p  29;  84,  p  63;  99. 
ppl58.  161;  131,  p  46. 

Hydrographs:  Ann  19,  iv,  p  310;  21,  Iv,  p  199. 

Rainf&U  and  run-off  relation:  Ann  20,  iv,  p  266. 

Rating  tables:  Ann  18,  iv,  pp  157-158;  Bull  140,  p  101;  WS  27,  p  88;  39,  p  447;  84,  p  63;  99,  p  159;  131, 
P«. 

Diadusrge  measturemenis  of  North  PlaUe  River  at  North  Platte^  Nehr.,  in  1906. 


Data. 


MaichSl 

May  16 

Jane  12 

Jane  20 

JaJy  13 

July  22 

Augusts 

September  20. 
October  24.... 
September9.. 


Hydrographer. 


G.  W.  BatM 

do 

H.  C.  Gardner 

do 

do 

...-do 

.....do 

F.  S.  Dobson 

Dobsonand  Bates. 
H.C.  Gardner 


Width. 


Area  of 
section. 


Feet. 
1,460 
1,960 
1,050 
1,970 
3,740 
1,760 
1,120 


1,020 


8q.fi. 
1,020 
3,002 
5,213 
4,875 
2,330 
1,500 
1,294 
426 
563 


Mean 
velocity. 


Ft.  per 
sec. 
2.11 
3.06 
3.37 
3.28 
2.51 
2.34 
1.96 
1.65 
1.87 
1.59 


Gage 
height. 


Feet. 
2.40 
3.35 
3.95 
3.75 
2.75 
2.40 
2.20 
1.80 
1.98 
1.70 


Dis- 
cbarge. 


8ec.-ft. 
2,157 
9,677 
17,570 
16,010 
5,878 
3,513 
2,564 
703 
1,056 
735 
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DaUy  gaffe  hmgJU,  in  feet,  of  North  Platte  River  at  North  PlatU,  Nebr.Jor  1906. 


Day. 


Mar. 


Apr. 

May. 

June. 

July. 

Aug. 

2.58 

3.18 

3.65 

3.4 

2.52 

2.82 

3.32 

3.88 

3.65 

2.48 

2.66 

3.46 

3.88 

3.68 

2.45 

2.76 

3.38 

3.88 

3.38 

2.3 

2.7 

3.38 

3.68 

3.28 

2.22 

2.62 

3.4 

3.68 

3.38 

2.22 

2.48 

3.45 

3.6 

3.18 

2.18 

2.38 

3.48 

3.48 

3.1 

2.15 

2.26 

3.5 

3.52 

3.0 

2.18 

2.28 

3.4 

3.72 

2.9 

2.1 

2.38 

3.48 

3.88 

2.82 

2.05 

2.35 

3.6 

4.02 

2.8 

2.0 

2.42 

3.6 

3.95 

2.75 

2.2 

2.45 

3.55 

3.9 

2.62 

2.2 

2.6 

3.4 

4.08 

2.62 

2.18 

2.0 

3.35 

4.28 

2.42 

2.02 

2.46 

3.2 

4.06 

2.32 

2.0 

2.48 

3.18 

3.9 

2.2 

1.92 

2.46 

3.18 

3.8 

2.28 

1.95 

2.42 

3.28 

3.76 

2.42 

2.02 

2.8 

3.2 

3.6 

2.5 

1.86 

2.8 

3.1 

3.6 

2.42 

1.8 

2.72 

3.05 

3.62 

2.28 

1.76 

2.9 

3.1 

3.62 

2.28 

1.68 

3.12 

3.28 

3.42 

2.3 

1.68 

3.1 

3.28 

3.32 

2.18 

1.7 

3.0. 

3.82 

3.28 

2.2 

1.68 

2.9 

3.65 

3.18 

2.18 

1.66 

3.06 

3.78 

3.12 

2.38 

1.6 

3.22 

8.7 

8.22 

2.1 

1.76 

3.66 

2.18 

1.72 

Sept. 


Oct. 


7., 
8. 
9. 

10.. 

11.. 

12.. 

13.. 

14.. 

16.. 

16.. 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

26.. 

28.. 

27.. 

28.. 

29.. 

30.. 

31.. 


2.86 

2.76 

2.62 

2.5 

2.4 

2.45 

2.6 

2.4 

2.4 

2.6 

2.42 

2.68 

2.82 

2.7 

2.82 

2.86 

2.5 

2.4 

2.32 

2.28 

2.28 

2.26 

2.26 

2.38 

2.4 

2.38 

2.4 


1.6 

1.65 

1.5 

1.52 

1.02 

1.7 

1.72 

1.7 

1.7 

1.72 

1.7 

1.66 

1.65 

1.76 

1.85 

1.68 

1.58 

1.68 

1.82 

1.9 

1.8 

1.75 

1.8 

1.72 

1.68 

1.62 

1.58 

1.55 

1.6 

1.6 


1.48 

1.5 

1.55 

1.55 

1.58 

1.65 

1.65 

1.65 

1.6 

1.65 

1.72 

1.72 

1.65 

1.65 

1.82 

1.78 

1.72 

1.78 

1.8 

1.9 

1.9 

1.9 

1.85 

1.9 

1.98 

1.9 

1.9 

2.0 

2.05 

2.02 

2.0 


Station  rating  UMefor  North  PlatU  River  at  North  PlaUe,  Nebr.,from  March  6  to  June  15, 

1906. 


Gage 
height. 

Discharge. 

i    Gage 
1  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gam 
height. 

Diachaige. 

Feet. 

8ec.-ft. 

1     Feet. 

Sec-ft. 

Feet. 

SeC'ft. 

FeeL 

Sec-^L 

2.30 

1,630 

j       2.80 

4,620 

3.30 

9,080 

3.80 

15,440 

2.40 

2,150 

1        2.90 

6,370 

3.40 

10,200 

3.90 

16,900 

2.  SO 

2,700 

3.00 

6,190 

3.50 

11,400 

4.00 

18,  «M) 

2.60 

3,290 

1        3.10 

7,080 

3.60 

12,680 

4.10 

19, 9» 

2.70 

3,930 

1        3.20 

8,040 

3.70 

14.030 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  three  diBChariBe 
measurements  made  during  1905,  and  is  poorly  defined.  Owing  to  the  shiftmg  character  of  the  stream 
bed,  all  estimates  based  on  this  and  the  following  table  are  merely  rough  approzimatloiiB. 
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Station  rating  idbUfor  NoHh  PlaUe  River  at  North  Platte,  Neh-.^from  June  16  to  September 

10, 1906. 


Gage 
hiJ^it. 

Diochaige. 

Gage 

Discharge. 

». 

Diacharge. 

'    Gage 
height. 

FeeL 

Discharge. 

FeeL 

8ee.-/L 

FeeL 

8€c.-fL 

Feet. 

See.-fL 

Sec-fL 

1.50 

300 

2.30 

3,060 

3.00 

7,910    1 

3.70 

16,430 

i.eo 

£30 

2.40 

3,600 

3.10 

8,810    1 

3.80 

16,690 

LTD 

740 

2.fi0 

4,200 

3.20 

9,7T0    1 

3.90 

17,970 

1.80 

1,000 

2.60 

4,860 

3.30 

10,790 

4.00 

19,270 

1.90 

1,310 

2.70 

6,540 

3.40 

11,870 

4.10 

20,500 

2.00 

1,670 

2.80 

6,280 

3.50 

13,010 

4.20 

21,990 

2.10 

2,080 

2.00 

7,070 

3.60 

14,200 

4.30 

23,280 

2.20 

2,640 

The  abore  table  la  applicable  only  for  op 
nnments  made  daring  1905.  From  SepR 
iodiieet  method. 


n-channel  conditions.    It  is  based  on  five  discharee  meas- 
aber  11  to  October  31  the  discharge  was  obtalnea  by  the 


Estimated  monthly  discharge  of  North  PlatU  River  at  North  PlaUe,  Nthr.Jor  1906. 
[DnUnage  area,  28,520  square  miles.] 


Month. 


Marcli5-31. 

ApiU 

Mny 

Jutu 

July 

Aug;Q8t 

September.. 
October 


The  period. 


Diacharge  in  second-feet. 


liazimnm.  Minimum.     Mean 


4,««6 
8,248 
16,730 
23,010 
16,180 
4,330 
1,000 
1,270 


1,390 

1,390 

6,635 

0,002 

2,060 

530 

260 

200 


2,727 

3,743 

10,270 

14,7(J0 

5,983 

1,862 

685 

616 


Total  In 
acre-feet. 


146,000 
222,700 
631,500 
874.700 
367,900 
114,500 
34,810 
37,880 


2,430,000 


Run-off. 


Second-feet 

per  square 

mile. 


0.096 
.131 
.360 
.515 
.210 
.065 
021 
.022 


Depth  in 
inches. 


0.0U6 
.146 
.415 
.576 
.242 
.075 
.023 
.025 


liARAMFE  RIVER  AT  GL.EN1>EVET,  COLO. 

Lanunie  River  rises  on  the  east  side  of  the  Medicine  Bow  Range  in  Colorado,  flows  north- 
westward into  Wyoming,  and  thence  north  and  northeast  until  it  joins  the  North  Platte  at 
Fort  Laramie,  Wyo.  The  drainage  hasin,  which  is  narrow  and  very  mountainous  in  its 
upper  portion,  broadens  considerably  in  the  middle  and  lower  portions.  The  middle  portion 
oomprises  the  Laramie  plains  and  surrounding  foothills.  The  plains  are  about  30  miles 
wide  and  80  miles  long,  extend  north  and  south,  and  are  bounded  by  the  Laramie  Hills  on 
the  east  and  the  foothills  of  the  Medicine  Bow  Range  on  the  west.  After  passing  around  the 
Laramie  HOIs  the  river  flows  out  on  the  Great  Plains  until  it  joins  the  North  Platte.  The 
soil  throughout  the  entire  area  is  sandy  and  along  the  river  bottoms  is  fertile.  Above  the 
Laramie  Plains  the  altitude  is  too  great  to  permit  the  raising  of  crops  other  than  hay  and  a 
few  of  the  hardier  cereals.  Numerous  small  ditches  divert  the  water  of  the  stream  to  the  hay 
lands  along  the  first  bottom  and  to  a  considerable  extent  to  the  higher  lands  on  either  side. 
Cattle  raising  is  the  chief  industry.  In  the  lower  portion  of  the  valley  irrigation  is  prac- 
ticed to  some  extent,  and  laige  crops  are  produced  each  year.  There  are  extensive  forests  of 
pine  and  spruce  on  the  headwaters  of  the  stream,  which  he  in  the  Medicine  Bow  Forest 
Reserve. 

Hie  largest  tributary  from  the  west  is  the  Little  Laramie,  which  rises  near  the  center  of  the 
}ApAunj%fii  Bow  Range,  flows  eastward  out  on  the  Laramie  Plains,  and  enters  the  main  river 
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10  miles  north  of  the  city  of  Laramie.  Its  drainage  area  is  similar  in  every  respect  to  that  of 
the  upper  and  middle  portions  of  the  Laramie.  The  principal  tributary  of  the  Laramie  on 
the  right  bank  is  Chugwater  Creek,  which  rises  in  the  Laramie  Hills  and  joins  the  river 
about  18  miles  above  its  mouth.  The  valley  of  Chugwater  Creek  is  broad  and  fertile  and  the 
entire  stream  is  used  for  irrigation  during  the  summer  season. 

Mclntyre  Creek,  the  largest  tributary  of  the  Laramie  in  Colorado,  is  described  on  page 
215,  in  connection  with  the  gaging  station  at  Gleneyre,  Colo. 

The  Glendevey  gaging  station  was  established  June  24, 1904.  It  is  located  at  the  highway 
bridge  at  Glendevey,  Colo.,  on  the  State  road  between  Walden  and  Fort  Collins,  in  T.  9  N., 
R.76W. 

The  channel  is  straight  for  about  100  feet  above  and  300  feet  below  the  station.  Both 
banks  are  high  and  covered  with  a  dense  growth  of  willows  and  the  stream  does  not  ovec^ 
flow  even  at  very  high  stages.  The  bed  is  composed  of  bowlders  and  coarse  gravel  and  is 
free  from  vegetation  and  permanent.  There  is  but  one  channel  at  all  stages,  broken  by 
three  piers.  Gage  heights  have  an  ordinary  range  of  about  2.5  feet.  During  the  winter 
months  the  channel  is  obstructed  by  ice  and  gage  readings  are  impracticable.  The  current  is 
swift  at  high  stages  and  medium  at  low  stages.  Discharge  measurements  are  affected  by 
the  bowlders  on  the  bed  of  the  stream  and  by  the  piers  of  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  30-penny  nail  driven  into  the 
guard  log  directly  above  the  east  face  of  the  wooden  pier  at  the  left  end  of  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  E.  S.  Graves,  consists  of  a  verti- 
cal staff,  graduated  from  1  foot  to  8  feet,  attached  to  the  northwest  corner  of  the  first  pier 
from  the  right  bank.  The  1-foot  mark  rests  on  the  bed  of  the  stream.  The  gage  is  referred 
to  bench  marks  as  follows:  (1)  A  cross  cut  in  the  top  of  a  granite  bowlder  18  inches  in  diame- 
ter, 10  feet  northwest  of  the  initial  point  for  soundings;  elevation,  7.32  feet  above  the  zero  of 
the  gage.  (2)  A  cross  cut  in  the  top  of  a  granite  bowlder  3  feet  in  diameter,  75  feet  north- 
west of  the  initial  point  for  soundings;  elevation,  16.84  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Watei^ 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  66-67. 

Discharge  measurements  of  Laramie  River  at  Glendevey  y  Coio.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

May  22 

June  22 

W.  A.  Lamb       

Feet. 
S2 
50 
45 
35 
34 

Sq.ft. 
76 
92 
52 
41 
33 
26 

Ft.  per 
sec. 

4.00 

4.61 

2.42 

1.80 

1.36 

.06 

Feel. 
2.72 
3.05 
2.30 
2.10 
l.W 
1.91 

See.-ft. 
304 

do 

424 

July  20 

do 

126 

August  6. . 

do                        

74 

August  20 

do 

45 

September  20 . . 

do 

25 

25 
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Dtnly  gage  height  ^  in  feet  ^  of  Laramie  River  at  Glendevey,  Colony  for  1905, 


Day. 


Apr.   I    May       June       July    ,   Aug.   '  Sept. 


1 

1.82' 

2 

1.82 

3 

1.82 

4 

1.82 

5 .'... 

1.85 

6 

1.9 

1.9 

8 

1.9 

9 

1.9 

10 

1.9 

11 

1.86 

12 '. 

1.9 

13 

1.9 

14 

1.9 

15 

1.9 

16 

1.88 

17 

1.9 

18 

1.88 

19 

1.88 

20 

1.88 

21 

1.92 

22 

1.92 

23 

1.92 

24 

1.92 

25 

1.95 

26 

1.95 

27 

2.05 

28 

2.15 

29 

2.15 

30 

2.15 

31 

2.25 

2.25 

2.25 

2.8 

2.15 

2.15 

2.15 

2.22 

2.22 

2.25 

2.25 

2.25 

2.25 

2.2 

2.2 

2.28 

2.4 

2.45 

2.48 

2.58 

2.75 

2.9 

3.1 

3.28 

3.35 

3.1 

3.05 

3.1 

3.05 

3.0 

3.25 


3.4 

3.45 

3.86 

4.1 

4.1 

3.9 

3.8 

4.0 

4.3 

4.15 

3.6 

3.6 

3.55 

3.5 

3.65 

3.66 

3.65 

3.45 

3.2 

3.05 

3.05 

3.05 

3.15 

3.1 

ai 

3.1 

3.1 

3.0 

2.85 

2.75 


2.7    I 

2.7    ! 

2.65  ; 

2.45 

2.4 

2.3 

2.3 

2.35 

2.4 

2.35 

2.4 

2.45 

2.4 

2.4 

2.4 

2.3 

2.35 

2.35 

2.35 

2.3 

2.3 

2.3 

2.2 

2.2 

2.25 

2.3 

2.35 

2.4 

2.35 

2.3 

2.3 


2.25 

2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

2.15 

2.15 

2.1 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.0 

1.95 

1.95 

1.9 

1.9 


1.95 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.8 

1.8 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


Oct. 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.^ 

1.8 

1.8 

1.8 

1.8 


Station  rating  tahUfor  Laramie  River  at  Olendevey^  Colo. y  from  June  21^^  IdOJf^  to  October  SI, 

1905. 


he^Sl 

Discharge. 

Gaee 
hei^t. 

Dischaigo. 

Gage 
height. 

Discharge. 
Sec-ft. 

Gaee 
height. 

Discharge. 

Feet. 

Sec-fL 

Feet. 

1 
8ec.-fL 

Feet. 

Feet. 

8ec.'fL 

1.80 

7 

2.50 

205 

3.20 

495 

3.90 

830 

1.90 

25 

2.60 

245 

3.30 

540 

4.00 

880 

2.00 

50 

2.70 

285 

3.40 

585 

4.10 

930 

2.10 

75 

2.80 

325 

3.50 

630 

4.20 

985 

2.20 

105 

2.90 

365 

3.60 

680 

4.30 

1,040 

2.30 

135 

'      3.00 

405 

3.70 

730 

.« 

170 

3.10 

450 

3.80 

780 

The  above  table  la  applicable  only  for  open-channel  conditions.  It  is  based  on  ten  discharge  meas- 
urements made  during  1904-5.  and  is  well  defined  between  gage  heights  2  feet  and  3  feet.  The  table  has 
been  extended  beyond  these  limita. 
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EdinuUed  monthly  diacharge  of  Laramie  River  at  Olendevey^  Cclo.,for  190J^, 


Month. 


1904. 


June  24-30.. 

July 

August 

September. 
October 


Tbe  period. 


1906. 


April. 
May.. 
June.. 


Dijchaige  in  seoond-feet. 


Maziroam.  Minimum.     Mean. 


406 
406 
90 
60 
60 


July 

August 

September. 
October 


Tbe  period. 


90 
662 
1,040 
285 
120 
60 
26 


205 
90 


11 

90 

305 

105 

25 

7 

7 


299 

165 
63.4 
31.7 
26.6 


Total  in 
acre-feet. 


31.3 

263 

627 

162 
60.7 
18.5 
8.5 


J 


4,151 
10,140 

1,886 
1.636 


21,710 


1,862 

16,170 

37,310 

9,961 

3,732 

1,101 

523 


70,660 


LARAMIE  RIVER  NEAR  JEL.M,  WYO. 

This  station  was  established  June  22, 1904.  It  is  located  at  a  wagon  bridge  at  H.  T.  Deck- 
er's ranch,  one-half  mile  south  of  the  Colorado-Wyoming  State  line,  near  Jelm,  Wyo.,  in  sec. 
22,  T.  12  N .,  R.  77  W.,  below  all  tributaries  in  CJolorado. 

'  The  channel  is  straight  for  about  50  feet  above  and  300  feet  below  the  station. 
Both  banks  are  high  and  covered  with  willows  and  are  not  liable  to  overflow.  The  bed  of 
the  stream  is  composed  of  gravel  and  bowlders  and  is  firm.  There  is  but  one  channel  at  all 
stages,  broken  by  the  three  piers  of  the  bridge.  The  water  is  swift  at  high  stages  and  medium 
at  low  stages.  Dischaige  measurements  are  affected  by  large  bowlders  in  the  channel  and 
also  by  the  piers  of  the  bridge.  Oage  heights  have  an  ordinary  range  of  about  4  feet.  Dur- 
ing the  winter  months  the  channel  is  obstructed  by  ice  and  gage  readings  are  impracticable. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  four-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  30-penny  nail  driven  into 
the  left  end  of  the  downstream  guard  rail. 

The  gage,  which  was  read  during  1905  by  Mr.  Decker,  consists  of  a  staff  fastened  in  a  vei^ 
tical  position  to  the  northwest  comer  of  the  center  pier  of  the  bridge.  The  bench  mark  is  a 
30-penny  nail  driven  into  the  lower  log  at  the  southwest  comer  of  Mr.  Decker's  house;  ele- 
vation, 12.35  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  67-68. 
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Disdiarge  meantrmnenia  cf  Laramie  River  near  Jdtn,  Wyo.y  in  J906. 


Date. 


Hydrographer. 


Hay 21 !  W.A.Lamb. 

Juae21 do 

July  18 j do 

AqgustG ' do 

August  21 1 do 

September  21  a. do 


Width. 

Ai«aof 
aeeUon. 

Mean 
velocity. 

Ft.  per 
tee. 

Gage 
height. 

Feet. 

Feet, 

Sq.ft. 

57 

123 

4.47 

3.80 

60 

148 

4.03 

4.20 

67 

75 

2.27 

2.55 

43 

63 

1.86 

2.40 

30 

47 

1.51 

2.31 

36 

45 

.03 

1.06 

Dis- 
charge. 


Sec'ft. 
550 
730 
170 
117 
.  71 
42 


a  Made  by  wading. 
DaUy  gage  height  ^  in  feet ,  of  Laramie  River  near  J  dm,  Wyo,tfor  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.8 

2.45 

6.25 

3.55 

2.6 

2.0 

1.0 

2 

1.8 

2.55 

5.4 

3.56 

2.6 

2.0 

1.0 

3 

1.8 

2.5 

5.6 

3.56 

2.6 

2.0 

1.0 

4 

1.8 

2.4 

5.0 

3.35 

2.6 

2.0 

1.8 

6 

1.0 

2.4 

6.15 

3.1 

2.5 

2.0 

1.8 

6 

1.0 

2.4 

5.8 

2.0 

2.5 

2.1 

1.8 

7 

2.0 

2.4 

5.8 

2.8 

2.6 

2.1 

1.8 

8 

2.0 

2.5 

5.05 

2.8 

2.5 

2.1 

1.8 

9 

2.1 

2.65 

6.2 

2.0 

2.5 

2,0 

1.0 

10 

2.0 

2.6 

6.0 

2.8 

2.5 

2.0 

1.0 

11 

2.0 

2.5 

5.3 

2.7 

2.5 

2.0 

1.0 

12 

2.0 

2.5 

6.3 

2.7 

2.6 

2.0 

1.0 

13 , 

2.0 

2.5 

6.4 

2.75 

2.4 

2.0 

1.0 

14 

2.0 
2.0 

2.5 
2.5 

6.26 
6.25 

2.7 
2.7 

2.4 
2.3 

2.0 
1.0 

1.0 

15 

1.0 

16 

2.0 

2.5 

6.15 

2.65 

2.3 

1.0 

1.0 

17 

2.0 

2.8 

6.16 

2.6 

2.2 

1.0 

1.0 

18 

2.0 

3.2 

4.8 

2.6 

2.2 

1.0 

1.8 

10 

2.0 

3.45 

4.4 

2.6 

2.2 

1.0 

1.8 

20 

2.06 

3.8 

4.36 

2.7 

2.2 

1.0 

1.8 

21 

2.0 

4.0 

4.25 

2.7 

2.2 

1.0 

1.8 

22 

2.1 

2.0 

2.0 

2.06 

2.1 

2.25 

2.36 

2.35 

2.4 

*4.5 
4.85 
4.05 
4.76 
4.7 
4.7 
4.7 
4.5 
4.6 
4.86 

4.25 

4.2 

4.2 

4.05 

3.06 

3,0 

3.0 

3.7 

3.5 

2.6 

2.5 

2.45 

2.45 

2.5 

2.65 

2.6 

2.6 

2.6 

2.6 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
XI 
2.1 
2.0 

1.8 
1.8 
1.8 
1.0 
1.0 
1.0 
2.0 
2.0 
1.0 

1.8 

23                      

1.8 

24 

1.0 

25 

1.0 

26 

1.0 

27 

1.0 

28 

1.8 

20 

1.8 

30 

1.8 

31 

1.8 
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Station  rating  table  far  Laramie  River  near  Jelm^  Wyo.ffrom  April  1  to  October  SI,  1906. 


Gage 
heigit. 

Discharge. 

Gage 
height. 

Discharge. 
Second-ft. 

Gage 
hei^t. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Feet. 

Second-ft. 

Feet. 

Feet. 

Second-ft. 

,     Feet. 

Second-ft. 

1.80 

22 

2.80 

210 

3.80 

555 

»      4.80 

1,045 

1.90 

33 

2.90 

240 

3.90 

600 

4.90 

1,100 

2.00 

45 

3,00 

270 

4.00 

645 

5.00 

1,155 

2.10 

58 

3.10 

300 

4.10 

690 

5.20 

1,270 

2.20 

73 

3.20 

330 

4.20 

736 

5.40 

1.390 

2.30 

91 

3.30 

365 

4.30 

785 

5.60 

1,515 

2.40 

112 

3.40 

400 

4.40 

835 

5.80 

1,645 

2.50 

135 

3.50 

435 

4.50 

885 

6.00 

1,780 

2.60 

185 

3.60 

475 

4.60 

935 

6.20 

1,920 

2.70 

160 

3.70 

515 

4.70 

990 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  six  discharge  meas- 
urements  ma4e  during  1905  and  two  during  1904,  and  is  not  well  defined. 

Estimated  monthly  discharge  of  Laramie  River  near  J  dm,  Wyo.^for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum. 


Mean. 


Toul  in 
acre-feet. 


April 

May 

June 

July 

August 

September. 
October 


112 

1,128 

1,920 

455 

160 


The  period. 


22 
112 
435 
124 
45 
22 
22 


50.1 

458 
1,160 

212 
97.8 
39.6 
27.7 


2,981 

28,100 

69,020 

13,040 

6,014 

2,356 

1,703 


123,300 


M'INTYRE  CREEK  AT  GL.ENEYRE,  COIiO. 

Mclntjre  Creek  rises  in  the  Medicine  Bow  Mountains,  flows  northeastward,  and  unites 
with  Laramie  River  at  Gleneyre,  Colo.,  about  12  miles  south  of  the  Colorado-Wyoming 
State  line.  The  entire  basin  is  mountainous,  and  the  greater  portion  of  it  is  covered  by 
heavy  forests  of  pine  and  spruce  and  dense  growths  of  quaking  aspen  and  underbrush.  No 
irrigation  is  carried  on  except  near  the  mouth,  where  water  is  diverted  to  the  bottom  land 
along  the  stream.  A  project  is  being  considered  to  divert  water  from  the  head  of  the  stream 
by  means  of  a  canal,  inverted  siphon,  and  tunnel,  to  the  headwaters  of  Cache  la  Poudre 
River. 

The  gaging  station  was  established  June  23,  1904.  It  is  located  at  the  wagon  bridge  on 
Joseph  Smith's  ranch  at  Gleneyre,  Golo.,  in  sec.  20,  T.  11  N.,  R.  76  W. 

The  channel  is  straight  for  about  200  feet  above  and  30  feet  below  the  station.  The 
right  bank  is  low,  is  partly  covered  by  willows,  and  at  high  water  overflows  for  a  distance  of 
40  feet  from  the  main  channel.  The  left  bank  is  high  and  covered  with  willows.  The  bed  of 
the  stream  is  covered  with  gravel  and  small  bowlders,  and  is  firm.  There  is  but  one  channel 
at  all  stages.  Tlie  velocity  is  swift  at  high  water  and  medium  at  low  water.  The  current  at 
the  upper  side  of  the  bridge  is  somewhat  obstructed  by  bowlders  in  the  bed  of  the  stream. 
Gage  heights  have  an  ordinary  range  of  3  feet.  During  the  winter  months  ice  forms  in  the 
channel  to^uch  an  extent  as  to  make  gage  readings  impracticable. 

At  all  normal  stages  discharge  measurements  are  made  by  wading  at  convenient  points 
below  the  bridge.    Iligh-water  measurements  are  made  from  the  upstream  side  of  the  two- 
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span  bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  driven 
into  the  guard  rail  of  the  upstream  aide  of  the  bridge  directly  above  the  gage  rod. 

The  gage  was  road  twice  daily  during  1905  by  Elhert  E.  Smith,  who  lives  about  three- 
fourths  of  a  mile  south  of  the  station.  It  consisted  originally  of  a  stafT  attached  vertically 
to  a  post  driven  into  the  bed  of  the  stream  and  fastened  at  the  top  to  the  end  of  the  bridge. 
This  gage  was  washed  out  June  11,  1905,  and  was  replaced  by  a  sloping  gage,  which  was 
located  2  feet  above  the  original  one.  The  rod  is  set  sloping  in  the  bank  and  fastened  to 
three  posts  set  firmly  in  the  ground.  It  reads  from  0.5  foot  to  5  feet.  The  datum  of  the 
new  gage  is  the  same  as  that  of  the  old  one.  The  bench  mark  is  the  top  of  an  iron  rod, 
three-fourths  of  an  inch  in  diameter  and  2}  feet  long,  with  an  L-shaped  bend  at  the 
lower  end,  resting  on  a  granite  bowlder,  14  inches  in  diameter,  which  is  set  2  feet  under 
ground,  30  feet  northeast  of  the  gage;  elevation,  5.31  feet  above  the  zero  of  the  gage. 

A  descriplaoB.  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  Nq.  131  of  the  United  States  Geological  Survey,  pages  6&-70. 

DUeharge  TMoauremerUs  ofMcIrUyre  Creek  ai  OUneyre.,  Colo.,  in  1906. 


Data. 


Hydrographer. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.ft. 

Ft.  per 
see. 

Feet. 

32 

S2 

3.71 

3.20 

33 

50 

2.50 

2.85 

24 

20 

1.65 

1.90 

21 

14 

1.50 

1.76 

12 

15 

.80 

1.63 

10 

13 

.60 

1.65 

Dis- 
charge. 


May  22 1  W.  A.  Lemb. 

June  22 do 

July  19 do 

August  6 do 

August  20 do 

September  21 do 


Sec-ft. 
193 
153 
33 
21 
12 
7.8 


NoTK.— Measurements  made  at  different  sections. 

Dady  gage  height,  in  feet,  ofMclrUyre  Creek  ai  Oleneyre,  Colo.,  for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1      Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.52 
1.52 
1.52 
1.55 

1.75 
1.8 
1.8 

1.A 

4.15 
4.15 
4.35 
4.35 

1? 

3.95 
3.95 
3.95 
4.05 
4.05 
4.76 
4.55 
4.35 
4.15 
3.95 

2.75 

2.55 

2.6 

2.48 

2.25 

2.36 

2.35 

^.08 

2.02 

2.02 

1.98 

1.96 

1.98 

1.98 

1.96 

1.96 

1.82 
1.82 
1.78 
1.78 
1.78 
1.75 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 

1.58 
1.58 
1.58 

17 

1.58 
1.58 
1.68 
1.58 
1.58 
1.58 
1.58 
1.58 
1.58 
1.68 
1.58 
1.66 
1.65 
1.66 

1.88 

1.88 

1.88 

1.85 

3.1 

3.1 

3.2 

3.2 

3.2 

3.2 

3.2 

3.6 

3.62 

3.05 

4.05 

3.75 

3.65 

3.35 

3.25 

3.2 

2.75 

2.92 

2.88 

2.88 

2.82 

2.8 

2.76 

2.76 

2.76 

1.82 

1.82 

1.8 

2.0 

1.92 

1.92 

1.92 

1.9 

1.92 

1.92 

1.92 

1.88 

1.88 

1.88 

1.88 

1.62 

2 

'  18 

1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.64 

3 

1  19 

4 

1 

.  20 

6 

1.55  '  1.8 

'  21 

6 

1.55 
1.56 
1.55 
1.55 
1.65 
1.02 
1.68 
1.68 
1.58 
1.58 
1.58 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.82 

1.88 

1.88 

1.88 

'  22 

i^^ 

24 

25 

i  26 

7 

8 

9 

10 

11    

1^7 

28 

12 

13 

1 
29 

30 

31 

1.62  ! 

14 

1.58    

15 

1.68 

16 

NoTB.— Gage  tieights  estimated  June  11-19. 
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Station  rating  table  for  Melntyre  Creek  at  Oleneyre,  C6lo.,fram  April  1  to  September  3, 1906. 


Case 
heigbt. 

DischaiiKe. 

1     Gage 
1  helgit. 

Discharge. 

Gage 
hel^t. 

Discharge. 

he^. 

Discbaige. 

Feet. 

See.-ft. 

FeeL 

aec^L 

FeeL 

Sec-fL 

FeeL 

5ee.-/r. 

1.50 

5 

2.40 

92 

3.30 

212 

4.20 

340 

L60 

11 

2.50 

105 

3.40 

226 

4.30 

356 

1.70 

18 

2.60 

118 

3.50 

240 

4.40 

370 

1-80 

26 

2.70 

131 

3.60 

254 

4.50 

386 

1.90 

35 

2.80 

144 

3.70 

268 

4.60 

400 

2.00 

45 

2.90 

157 

3.80 

282 

4.70 

415 

2.10 

56 

3.00 

170 

3.90 

296 

4.80 

430 

2.20 

68 

3.10 

184 

4.00 

310 

2.30 

80 

3.20 

196 

4.10 

325 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  twelve  discharigB 
measurements  made  during  1904-5,  and  is  well  defined  between  gage  heights  1.6  feet  and  3.2  ttet. 

Eelimated  monthly  discharge  of  Melntyre  Creek  at  Oleneyre,  Coio.ffor  1905. 


Month. 


Dlschaige  in  second-feet. 


Maximum. I  Minimum. 


Mean. 


Total  in 
acre-feet. 


April... 
May.... 
June — 
July.... 
August. 


14 
318 
422 
138 


138 
26 
10 


10.1 
98.2 
263 
52.5 
17.0 


601 

6,088 

15,650 

3,228 

1,045 


The  period. 


26,560 


SOUTH  PLATTE  RIVER. 
DESCRIPTION  OF  BASIK. 

The  headwaters  of  the  South  Platte  have  their  sources  in  the  mountainous  region  sur- 
rounding the  large  basin  near  the  center  of  the  State  of  Colorado  known  as  South  Paik  and 
in  the  long  eastern  .slopes  of  the  high  mountains  forming  the  Continental  Divide.  The 
general  course  of  the  stream  is  eastward  to  Lake  Qeorge,  thenoe  through  Platte  Canyon 
northward  to  the  junction  with  Cache  la  Poudre  River  near  Qreeley,  and  thence  eastward 
until  it  joins  the  North  Platte  at  the  town  of  North  Platte,  Nebr. 

The  drainage  basin,  which  is  about  20,000  square  miles  in  extent  above  Julesburg,  Colo., 
is  bisected  in  an  irregular  way  by  the  channel  of  the  South  Platte.  To  the  north  and  west 
lies  the  mountainous  portion,  which  consists  of  a  long,  narrow  strip  lying  in  a  north-aouth 
direction  along  the  foothills  from  a  point  a  short  distance  within  Wyoming  to  Palmer  Lake, 
Colo.  This  area  produces  at  least  90  per  cent  of  the  total  run-off  of  the  basin.  '  South  and 
east  of  the  river  the  basin  lies  entirely  within  the  plains  region. 

The  mountainous  region  consists  of  peaks  and  jagged  masses  of  granite,  with  sedimentary 
rocks  cut  and  gashed  by  stream  channels  along  the  foothills.  The  stream  gradients  are 
steep,  and  many  of  the  streams  consist  of  series  of  cascades  and  rapids.  The  soil  cover  as 
a  whole  is  light,  and  except  during  spring  freshets  or  heavy  storms  the  streams  are  remark- 
ably free  from  sediments  in  suspension.  The  forest  cover  of  the  mountains,  consisting 
originally  of  coniferous  trees,  is  rapidly  disappearing,  but  through  the  occurrence  of  fires  a 
foothold  has-,  been  furnished  for  the-  deciduous  aspen,  which  is  gradually  increasing  its 
dominion.  The  South  Platte,  Plum  Creek,  and  Medicine  Bow  forest  reserves  are  in  part 
comprised  within  this  area. 

The  lower  basin,  somewhat  broken  and  scarred  along  the  foothills,  gradually  merges  fai^ 
ther  east  into  the  undulating  prairies  so  characteristic  of  the  Great  Plains  east  of  the  Rocky 
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Mountains.  The  soils  of  the  plains  are  the  product  of  the  disintegration  of  shales  and  sand- 
stones of  the  Laramie  formation  and  range  from  adobe  clays  to  sandy  loams.  The  con- 
trolling vegetation  is  laigely  native  grasses,  the  only  timber  being  a  few  bunches  of  scraggly 
cottonwoods  along  the  stream  channels  and  small  patches  of  pine,  cedar,  and  pifion  along 
the  higher  portions. 

Precipitation  varies  from  25  inches  along  the  Continental  Divide,  where  the  greater  part 
of  it  is  snowfall,  to  14  to  17  inches  among  the  foothills.    Evaporation  records  are  meager. 

In  the  mountainous  region  the  flow  of  the  South  Platte  and  its  tributaries  is  perennial; 
but  in  the  plains  area  the  volume  is  greatly  diminished,  owing  to  the  fact  that  the  normal 
waters  are  completely  diverted  for  irrigation,  the  acreage  capacity  of  the  canals  far  exceed- 
ing the  capacity  of  the  river.  At  North  Platte,  Nebr.,  just  above  the  mouth  of  the  river, 
the  stream  channel  is  dry  for  the  greater  part  of  the  year  or  consists  of  several  small  chan- 
nels carrying  a  few  second-feet  of  water. 

The  tributaries  of  the  South  Platte  comprise,  first,  the  small  streams  that  rise  on  the 
eastern  slopes  of  the  Rocky  Mountains,  and,  second,  the  plains  streams.  The  mountain 
streams  fumidi  a  perennial  supply  of  water,  the  amount  of  which,  however,  varies  with  the 
snowfall,  being  light  during  the  latter  part  of  the  summer  and  in  the  fall  and  winter,  and 
large  during  the  spring  floods.  This  water  is  almost  entirely  diverted  for  irrigation  and 
does  not  reach  the  South  Platte  except  in  times  of  heavy  floods.  The  principal  streams  of 
this  class  are  Bear,  Clear,  Boulder,  and  St.  Vrain  creeks  and  Big  Thompson  and  Cache  la 
Poudre  rivers.  The  plains  streams  are  all  intermittent  in  their  nature  and  furnish  water 
only  during  storms  or  in  the  season  of  melting  snow.  The  chief  streams  of  this  class  are 
Cherry,  Lone  Tree,  Kiowa,  Boxelder,  Kjou,  Beaver,  and  Pawnee  creeks. 

The  South  Platte  is  subject  to  periodic  floods,  which  occur  in  May  and  June,  the  magni- 
tude varying  from  year  to  year  with  seasonal  precipitation  and  temperature.  At  Julesburg, 
on  the  eastern  margin  of  the  basin  in  Colorado,  the  stream  may  vary  from  no  flow  up  to 
12,000  second-feet. 

Information  in  regard  to  this  basin  is  contained  in  the  following  publications  of  the 
United  Sv?tes  Geological  Survey  (Ann»Annual  Report;  Bull^BuUetin;  WS=- Waters 
Supply  Pi^r): 

Description:  Ann  18,  iv,  p  150;  19,  Iv,  p  311;  20,  iv,  pp  277-270;  21,  Iv,  p  200;  Bull  140,  pp  102-103. 

Drainage  sreas:  Ball  140,  p  109. 

Irrigatkni  Mirveys:  Ann  13,  iii,  pp  82-01. 

Rainfall  and  river  stations,  map:  WS  75,  p  131. 

RainfaU  daU:  WS  75,  pp  131-135, 137.    See  alto  WS  74. 

Water-storage  posstbUities:  Ann  22,  iv,  pp  314-317. 

SOUTH  PLATTE  RIVBR  AT  SOUTH  PLATTE,  COLO. 

This  station  was  established  March  28,  1902,  at  the  wagon  bridge  crossing  the  South 
Platte  about  150  feet  below  the  junction  of  North  and  South  forks  at  the  town  of  South 
Platte,  a  station  on  the  Colorado  and  Southern  Railway  about  9  miles  above  the  mouth,  of 
the  canyon.  May  7, 1905,  the  old  station  was  abandoned  and  a  new  station  established  at 
a  point  150  feet  below  the  county  bridge.  The  station  is  very  near  the  Colorado  and  South- 
em  Railway  station  and  is  easily  accessible  from  Denver. 

This  station  is  of  special  importance,  its  location  being  above  the  diverting  gates  of  all 
irrigating  ditches  and  also  above  the  intake  of  the  Denver  Union  Water  Company,  which 
derives  the  greater  part  of  its  supply  from  the  South  Platte,  a  few  miles  below.  The  loca- 
tion of  the  Cheesman  storage  reservoir  on  the  South  Fork  20  miles  above  this  station  and 
the  contemplated  installation  of  large  power  plants  on  the  two  forks  at  points  above  also 
add  to  the  importance  of  the  station  as  a  base  from  which  to  secure  data.  Bridges  across 
each  fork  above  the  main  station  allow  of  measurements  being  made  on  these  streams, 
thereby  checking  all  gagings  on  the  main  stream. 

At  the  wagon  bridge  the  channel  is  strai^t  for  250  feet  above  and  400  feet  below.  The 
r^^t  bank  is  the  side  of  the  mountain.  At  ordinary  stages  the  left  bank  is  part  of  the  old 
liTer  bed,  about  100  feet  wide.    At  extremely  high  water  the  Colorado  and  Southern  road- 
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bed  forms  the  left  bank.  The  stream  is  divided  into  two  chamiels  by  the  central  pier  ol 
the  bridge,  the  right  channel  being  the  deeper  and  carrying  most  of  the  water.  The  current 
is  rough  and  rapid  beneath  the  bridge,  but  becomes  more  even  below.  An  old  abutment 
foundation  directly  under  the  left  end  of  the  bridge  interferes  with  the  current  at  hig^ 
stages. 

At  the  station  established  May  7,  1905,  the  channel  is  straight  for  about  150  feet  above 
and  75  feet  below  the  cable  section  and  is  fairly  uniform  in  width.  The  ri^t  bank  is  com- 
posed of  granite  bowlders  and  stands  about  12  feet  above  low  water.  The  left  bank  is  the 
Colorado  and  Southern  Railway  embankment  and  is  lined  with  a  light  growth  of  willows. 
Each  bank  has  a  slope  of  about  45°,  and  neither  overflows.  The  bed  of  the  stream  is  com- 
posed primarily  of  granite  bowlders,  the  interstices  being  filled  in  with  cobblestones  and 
gravel.  Upon  this  bed  a  loose  deposit  of  disintegrated  granite  shifts  constantly.  During 
high  water  this  deposit  is  entirely  scoured  out,  but  is  immediately  replaced  with  decreased 
flow.  There  is  but  one  channel  at  all  stages;  The  current  is  swift  at  high  water  and  mod- 
erate at  low.  During  extreme  cold  weather  the  channel  is  entirely  covered  with  ice,  but 
owing  to  the  high  gradient  and  the  shifting  bed  accurate  gage  heights  can  not  be  obtained. 

At  the  original  station  high-water  measurements  were  made  from  the  lower  side  of  the 
two-span  highway  bridge  to  which  the  gage  was  attached,  the  initial  point  for  soundings 
being  the  river  face  on  the  right  abutment.-  At  a  gage  height  of  2.3  feet  or  less  measure- 
ments were  made  by  wading  about  250  feet  below  the  bridge. 

Discharge  measurements  at  the  new  station  are  made  by  means  of  a  car,  cable,  and 
tagged  and  stay  lines.  The  initial  point  for  soundings  is  the  zero  on  the  tagged  wire,  about 
halfway  between  low  water  and  the  top  of  the  right  bank.  At  low  water  discharge  meas- 
urements may  be  made  by  wading. 

The  original  gage  consisted  of  a  vertical  timber,  reading  from  zero  to  7  feet,  fastened  to  the 
upper  side  of  the  center  pier  of  the  highway  bridge.  This  gage  was  referred  to  a  regulation 
metal  bench-mark  tablet  in  the  cliff  about  75  feet  from  the  south  end  of  the  bridge;  eleva- 
tion, 18.43  feet  above  zero  of  gage. 

The  gage  established  May  7,  1905,  was  read  twice  daily,  morning  and  evening,  by  Miss 
E.  H.  Jardine.  It  consists  of  an  inclined  staff,  graduated  from  1  foot  to  9  feet,  and  is  bolted 
to  a  bowlder  on  the  right  bank  100  feet  above  the  cable.  T^e  bench  mark  is  a  standard 
United  States  Geological  Survey  tablet  cemented  into  the  top  of  a  granite  shelf  near  the 
south  end  of  the  cable  and  just  above  the  gage  rod;  elevation,  17.63  feet  above  the  zero  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Greological  Survey. 

Description:  84,  pp  89-90;  99,  pp  203-204;  13 L,  pp  70-71. 
Discharge:  84,  p  90;  99,  pp  204,  207;  131,  p  72. 
Discharge,  monthly:  84,  p  92;  99,  p  206;  131,  p  73. 
Gage  heights:  84,  p  91;  99,  pp  204-205;  131,  p  72. 
Rating  tables:  84,  p  91;  99,  pp  205-206;  131,  p  73. 
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Date. 


Discharge  vMoswrtmentt  ofSotUh  Platte  River  at  South  Platte,  Colo.,  in  1906, 
Hydrographer.  Width.   ^„S'    ^^f^^     ^^ 


April  6« R.  I.  Meeker 

May  12 |  M.  C.  ninderlider 

May  24 j  M.  P.  BeeM>n 

May  30 HiDderlider  and  Hoyt . 

Juned I  M.  P.  Beeson 

Jane  20 do 

June  27 do 

July  17 do..'. 

July  24 do 

July  30 i do 

September  5... I  R.  I.  Meeker 

September  5 do 

September  6. . .   M.  P.  Beeson 

September 7...,  R.I.Meeker 

September  12...' do 

September  13... do 

October  20 ! do 


I 


Feei. 


Sq.ft. 


78 

271 

83 

342 

82 

296 

83 

360 

78 

220 

77 

176 

75 

119 

75 

123 

76 

139 

76 

lOB 

75 

121 

75 

132 

75 

119 

75 

100 

75 

96 

74 

73 

Ft.  per 
sec. 


4.42 
4.92 
4.22 
5.39 
3.77 
2.90 
2.25 
2.13 
2.48 
2.78 
3.02 
2.82 
2.87 
2.60 
2.74 
2.16 


Feet. 
1.42 
3.75 
4.35 
4.02 
4.90 
3.20 
Z50 
1.90 
1.90 
2.20 
2.18 
2.40 
2.88 
2.32 
2.10 
2.10 
1.67 


Dia- 
charge. 


Sec.-ft. 

208 

1,197 

1,683 

1,240 

1,940 

830 

510 

258 

262 

346 

286 

365 

378 

342 

260 

260 

158 


Thei 


gage  height  la  doubtful.    The  old  gage 
Da^y  gage  height,  in  feet,  of  South  PlatU  River  at  South  PlatU,  Colo.,  for  1906. 


a  This  Is  the  sum  of  the  measurements  on  two  forks, 
recorded  1.62  feet. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.35 

4.35 

4.1 

4.0 

3.05 

3.75 

3.65 

3.5 

3.45 

3.7 

3.7 

3.7 

3.8 

3.75 

3.65 

3.7 

3.8 

3.85 

3.0 

4.1 

4.1 

4.05 

4.2 

4.35 

4.4 

4.4 

4.45 

4.3 

4.0 

3.05 

4.0 

4.3 

4.15 

4.35 

4.5 

4.76 

4.55 

4.75 

5.05 

4.05 

4.0 

4.85 

4.5 

4.6 

4.5 

4.2 

3.05 

3.8 

3.6 

3.38 

3.2 

3-05 

2.05 

2.0 

2.85 

2.7 

2.6 

2.55 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.2 

2.1 

2.1 

2.1 

2.15 

2,2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.05 

1.02 

1.8 

1.8 

1.0 

2.0 

2.0 

2.0 

2.3 

2.15 

2.0 

2.1 

2.15 

2.2 

2.2 

2.2 

2.3 

2.5 

2.38 

2.32 

2.25 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 

2.3 

2.38 

2.35 

2.25 

2.15 

2.06 

1.05 

1.0 

1.0 

1.8 

1.8 

1.8 

1.05 

2.0 

2.0 

2.1 

2.1 

2.1 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.3 

2.4 

2.32 

2.3 

2.3 

2.25 

2.2 

2.12 

2.1 

2.1 

2.02 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.8 

1.7 

1.7 

1.7 

2 

1.78 

3 

1.78 

4 

1.8 

5 

1.8 

6 

7 

8 

9 

10 

1.66 

1.06 

2.18 

2.35 

2. 55 

2.35 

2.3 

2.36 

2.32 

2.45 

2.32 

2.35 

2.5 

2.65 

2.45 

2.3 

2.45 

2.55 

2.62 

2.55 

2.85 

3.15 

3.65 

3.0 

4.05 

1.78 

1.0 

1.8 

1.8 

1.75 

11  .         

1.7 

12 

1.75 

13 

14 

15 

16 

17  ...           ...     -  - 

1.75 

1.82 

1.8 

1.8 

1.8 

18 

1.8 

10 

1.6 

20 

1.6 

21 

1.75 

22 

1.65 

23 

1.65 

24 

1.6 

25 

1.6 

28 ... 

1.6 

27 

1.6 

28 

1.6 

20 

ao 

31 
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Station  rating  table  for  South  Platte  River  at  South  Platte,  Colo.Jrom  AprU  6  to  July  SI, 

1905. 


Gage 
heigbt. 

Discharge. 

Gage 
height. 

Discharge. 

Discharge. 

1     Gage 
1   heigit. 

Discharge. 

Feet. 

Sec.-ft.      1 

Feet. 

Sec.-ft. 

'     Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.60 

185     || 

2.50 

.  495 

{       3.40 

950 

4.30 

1,550 

1.70 

210     ,| 
240     1 

2.60 

540 

1        3.50 

1,010 

1        4.40 

1.625 

1.80 

2.70 

585 

3.60 

1,075 

4.50 

1,700 

1.90 

270     1 

2.80 

630 

3.70 

1,140 

4.60 

1,775 

2.00 

305     " 

2.90 

680 

3.80 

1,205 

4.70 

1,850 

2.10 

340    || 

3.00 

730 

3.90 

1,270 

4.80 

1,930 

2.20 

375 

3.10 

780 

4.00 

1,340 

4.90 

2,010 

2.30 

415     1 

3.20 

835 

4.10 

1,410 

5.00 

2,090 

2.40 

455     || 

3.30 

890 

4.20 

1,480 

■ 

5.10 

2,170    j 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  discharge  meas- 
urements made  during  the  first  part  of  1905.  and  is  fairly  well  defined  between  f^ge  heighto  1.9  feet 
and  5  feet.  Owing  to  shifting  conditions  between  July  24  and  September  5  the  ratmg  tables  have  been 
applied  indirectly. 

Station  rating  taUefor  South  Platte  River  at  South  Platts,  Colo.,  from  August  1  to  November 

28,  1905. 


Discharge. 

Gage 
hei^t. 

Feet. 

Sec.-ft. 

142 

1.90 

162 

2.00 

185 

2.10 

Discharge.      ^J^^ 


Sec.-ft. 
210 
237 
267 


Feet. 
2.20 
2.30 
2.40 


Discharge. 


Sec.-ft. 
300 
335 
375 


Gage 
height. 

1  Discharge, 

1 

Feel. 

1     8ec.-ft. 

2.50 

420 

2.60 

465 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  meas- 
urements made  during  the  latter  part  of  1905,  and  is  well  defined  between  gage  heights  i.7  feet  and  2.4 
feet. 

Estimated  mxmthly  discharge  of  South  Platte  River  at  South  Platte,  Colo.,  for  1905. 
"*      [Drainage  area,  2,612  square  miles.] 


Discharge  in  second-feet. 


Month. 


April  6-31 

May 

June 

July 

August 

September 

October 

November  1  28. 


Mnximum, 


1,375 
1,662 
2,130 
455 
465 
375 
190 
210 


The  period . 


Minimum. 


Mean.    | 


— 



198 

563 

980 

1,321 

455 

1,259 

240 

340 

190 

306 

162 

253 

142 

167 

142 

169 

Run-off. 

Total  in 
ucre-foet. 

Second-feet 

Depth  in 
laches. 

27,920 
81,220 
74,920 
20,900 
18,820 
15,060 
10,270 
9,386 

0.216 
.506 
.482 
.130 
.117 
.097 
.064 
.065 

0.201 
.583 
.538 
.150 
-       .135 
.lOK 
.074 
.068 

258,500 

SOUTH  FORK  OF  SOUTH  PLAirTE  RIVER  AT  SOUTH  PLATTE,  COIX>. 

This  station  was  established  May  8,  1905,  for  the  purpose  of  collecting  datA  in  regard  to 
the  run-olT  of  the  South  Fork  drainage  basin  and  also  to  furnish  information  concerning 
power  and  irrigation  possibilities  on  the  stream.  It  is  located  about  500  feet  above  the 
junction  of  North  and  South  forks  of  South  Platte  River,  in  T.  7  S.,  R.  20  W.,  and  is  about 
700  feet  above  the  wagon  bridge  at  which  the  old  station  on  the  South  Platte  was  located. 


PLATTE   KIVER    DRAINAGE    BASIN. 


221 


The  chamiel  is  straight  for  about  300  feet  above  and  150  feet  below  the  station.  The  right 
bank  is  of  loam  and  gravel  and  slopes  up  to  a  narrow  strip  of  bottom  land  which  is  covered 
with  Cottonwood  trees.  The  left  bank  is  more  abrupt  and  about  7  feet  high;  it  is  com- 
posed of  gravel,  but  has  a  scant  growth  of  vegetation.  Both  banks  overflow  at  extreme  high 
water.  The  bed  of  the  stream  is  primarily  of  cobblestones,  which  are  covered  by  a  shifting 
deposit  of  disintegrated  granite  along  the  right  bank.  This  deposit  is  comparatively  uni- 
form and  even  throughout.  There  is  but  one  channel  at  all  stages.  The  current  is  swift 
at  high  water  and  moderate  at  low  water.    Gage  heights  range  from  1  foot  to  6  feet. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  stay  and  tagged  lines. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire,  which  is  located  above  ordi- 
n»7  high-water  line  on  the  right  bank.  Measurements  at  low  water  may  be  made  by 
wading  at  the  cable  station. 

The  gage,  which  was  read  twice  daily  during  1905  by  Miss  E.  H.  Jardine,  consists  of  an 
inclined  timber  firmly  bolted  in  place  to  a  cottonwood  tree  on  the  left  bank.  It  is  graduated 
from  zero  to  8.6  feet.  The  bench  mark  is  a  spike  driven  horizontally  1  foot  above  the  ground 
into  the  east  side  of  a  6-inch  cottonwood  tree  to  which  the  cable  is  fastened  on  the  left  bank; 
elevation  above  the  zero  of  the  gage,  8.19  feet. 


Dist^uxrge  measurements  of  South  Fork  of  South  Platte  River  at  South  Platte,  Colo.,  in  1905. 


Pate. 


Hydrographer. 


April  6.... 
May  12.... 
Maya.... 
May  24.... 
May  30. . . . 
June  9.... 
June  20. . . 
June  27... 
July  17.... 
July  24.... 
Jul>30.... 
September  G do , 

Do I  R.I.Meeker.. 

September  7 . . .    M.  P.  Becson . . 

Do R.  I.  Meeker. 

September  12 do 

September  13- do 

September  14... do 

October  19 ' do 


R.  I.  Meeker 

M.  0.  Hinderlider 

M.  y.  Beeson 

do 

Uoyt  and  Uinderlider. 

M.  P.  Beeson 

do 

do 

do 

do 

do 


Width, 


!  Area  of  '    Mean 


section.  '  velocity,     height,      charge. 


Feet. 
42 


56 

•56 

56  ' 

55  , 

58  I 

58 

58 

58 

56 

56 

55 

54 


Sq.ft. 
52 
171 
175 
183 
156 
214 
111 
80 
58 
65 
63 
72 
73 
79 
75 
66 
65 
62 
51 


Ft.  per 
tec. 

23.3 
4.87 
46.7 
4.60 
4.26 
4.11 
3.48 
2.36 
1.60 
1.51 
2.44 
2.90 
3.12 
2.85 
3.03 
2.83 
2.77 
2.68 
2.18 


Gagi 


Dis- 


Feet. 

Sec.  ft. 

1.60 

121 

3.48 

83o 

3.50 

818 

3.65 

843 

3.20 

665 

4.30 

879 

2.50 

387 

1.90 

189 

1.50 

»3 

1.50 

98 

1.80 

154 

2.20 

209 

2.20 

228 

2.17 

225 

2.16 

227 

2.00 

187 

1.97 

180 

1.90 

166 

1.60 

111 

222 


STREAM   MEASUREMENTS    IN   1905,  PART   VIII. 


Daily  gage  height,  in  feel,  of  South  Fork  ofSouifi  PlaUe  River  at  South  PlatU,  Cdo.Jar  1905. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


May.      June.  '  July.      Aug. 


3.3 

3.3 

3.3 

3.66 

4.0 

4.0 

3.95 

4.0 

4.3 

4.35 

4.18 

3.8 

3.3 

3.2 

3.1 

2.95 

2.82 

2.7 

2.65 

2.6 

2.4 

2.3 

2.3 

2.25 

2.0 

2.0 

1.9 

1.7 

1.7 

1.7 


1.7 

1.65 

1.65 

1.55 

1.5 

1.5 

1.5 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.45 

1.38 

.1.35 

1.35 

1.42 

1.5 

1.48 

1.5 

1.8 

1.75 

1.6 

1.75 

1.85 

1.9 

1.9 

1.9 


2.0 

2.2 

2.2 

2.18 

2.1 

2.1 

2.0 

2.0 

2.0 

1.95 

1.9 

2.05 

2.2 

2.2 

2.08 

2.0 

2.0 

1.8 

1.8 

1.7 

1.6 

1.6 

1.6 

1.65 

1.65 

1.7 

1.8 

l.S 

1.8 

2.0 

2.05 


Sept.   ,    Oct.    I    Nov. 


2.1 

1.4 

1.5 

2.2 

1.4 

1.6 

2.2 

1.4 

1.6 

2.2 

1.4 

1.6 

2.1 

1.4 

1.6 

2.3 

1.4 

1.6 

2.2 

1.4 

1.6 

2.2 

1.4 

1.6 

2.2 

1.4 

1.6 

2.15 

1.45 

1.6 

2.1 

1.4 

1.6 

2.0 

1.4 

1.6 

2.0 

1.4 

1.6 

1.9 

1.45 

1.6 

1.9 

1.52 

1.6 

1.9 

1.55 

1.6 

1.8 

1.6 

1.6 

1.8 

1.6 

1.6 

1.8 

1.6 

1.5 

1.8 

1.6 

1.5 

1.8 

1.6 

1.5 

1.8 

1.6 

1.5 

1.7 

1.55 

1.5 

1.62 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

U5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.5 

1.6 
1.55 

Station  rating  table  for  South  Fork  of  South  Platte  River  at  South  Platte,  Colo,,  from  May  8  io 

November  28, 1906. 


Gage 
height. 

Discharge.  1 

Gage 
height. 

Discharge. 

hei^t. 

1 
Discharge,  i 

Gage 
height. 

Diacharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft.     . 

Feet. 

Sec,  ft 

1.30 

70    ' 

2,10 

215    . 

2.90 

505 

3.70 

980 

1.40 

80 

2.20 

240 

3.00 

560 

3.80 

1,045 

1.50 

95    1 

2.30 

270 

3.10 

615 

3.90 

1,110 

1.60 

110 

2.40 

300 

3.20 

670 

4.00 

1,175 

1.70 

125    1 

2.50 

335    , 

3.30 

730 

4.10 

1,240 

1.80 

145    1 

2.60 

370 

3.40 

790 

4.20 

1.310 

1.90 

165 

2.70 

410 

3.50 

850 

4.30 

1.380 

2.00 

ICO    1 

2.80 

455 

3.60 

915    1 

4.« 

1.450 

The  above  table  is  applicable  only  (or  open-channel  conditions.  It  is  based  on  fifteen  discharge 
measurements  made  durmg  1905,  and  is  fairly  well  defined  between  gage  heights  1.5  feet  and  3Ji  feet. 
The  table  has  been  extended  beyond  these  limits. 
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EsHmcUed  monOdy  discharge  of  South  Fork  of  South  Platte  Ri/oer  at  South  Platte,  Coio.Jor  1906. 


Month. 


Ma7»-31 

Jane 

July 

August 

September 

October 

November  1-28. 


The  period. 


DischaiKe  In  aecond-feet. 


Maximum.  Minimum.     Mean, 


948 
1.415 
165 
240 
270 
110 
110 


370 
125 
75 
110 
05 
80 
05 


7B6 
638 
112 
176 
171 
03.' 
104 


Total  in 
acre-feet. 


37,090 
37,000 
6.887 
10,820 
10,180 
5,743 
6,776 


115,400 


SOUTH  PLATTE  RIVER  AT  DENVER,  COLO. 

In  the  spring  of  1895  a  river  station  was  established  at  the  Twenty-third  Street  Viaduct 
in  the  city  of  Denver,  but  observations  were  discontinued  June  18  of  the  same  year,  as  the 
location  was  found  to  be  unfavorable  for  accurate  measurements  and  the  water  had  fallen 
below  the  gage.  In  July,  1895,  a  station  was  established  at  the  Fifteenth  Street  Bridge. 
The  present  station  is  located  at  a  point  immediately  below  the  mouth  of  Cherry  Creek, 
whicsh  enters  between  the  Fourteenth  and  Fifteenth  street  bridges. 

The  station  is  important  principally  from  the  fact  that  it  is  used  as  a  training  station  for 
the  instruction  of  young  hydrographers  in  the  field  use  of  current  meters. 

The  channel  is  straight  at  low  water  for  100  feet  above  and  500  feet  below  the  gage  rod 
and  at  high  water  for  several  blocks  each  way  from  the  Fifteenth  Street  Bridge.  The  aver- 
age section  of  the  bridge  is  200  feet  in  width,  confined  by  slag  levees  which  overflow  only  in 
extreme  floods.  There  is  but  one  channel  at  all  stages.  The  current  is  sluggish  at  low 
water  and  swift  at  high  water.    Gage  heights  range  from  0.5  foot  to  6  feet. 

Discharge  measurements  are  made  at  low  water  by  wading  at  a  point  above  or  below  the 
gage;  high-water  measurements  are  made  from  the  200-foot  single-span  steel  bridge  at  Fif- 
teenth street,  the  initial  point  for  sounding  being  the  edge  of  the  right  abutment  of  the 
bridge. 

During  1905  the  gage  was  read  twice  each  day  by  Clarence  Crisman.  The  original  gage 
consisted  of  inclined  timbers  fastened  to  posts  driven  into  the  bank.  In  August,  1898, 
another  inclined  gage  rod,  reading  the  same  as  the  one  on  the  right  bank,  was  placed  on  the 
left  side.  This  gage  rod  was  washed  out  by  the  high  water  of  June,  1900,  which  also  removed 
the  sand  bar  in  front  of  the  rod  on  the  ri^t  hand  side,  making  it  available  at  low-water 
stages,  and  since  that  time  readings  have  been  taken  from  the  latter  rod  or  from  rods  which 
replaced  it  and  were  located  at  the  same  point.  May  15,  1901,  a  T  rail  was  placed  on  the 
site  of  the  right-bank  rod,  which  had  been  stolen.  This  rail  was  embedded  in  an  inclined 
position  in  the  slag  bank.  All  readings  were  taken  from  this  rail  from  May  15,  1901,  to 
June  9,  1903,  when  it  was  stolen.  June  10,  1903,  a  vertical  timber  was  placed  at  the  same 
point  and  fastened  to  a  cottonwood  tree,  the  zero  of  the  rod  being  set  at  the  same  eleva- 
tion as  the  zero  of  the  old  gage.  The  gage  is  located  on  the  right  bank  about  60  feet  above 
the  Sixteenth  Street  Viaduct;  the  rod  is  graduated  from  zero  to  7  feet.  The  original  bench 
mark  is  a  cross  on  top  of  the  east  abutment  of  the  Fifteenth  Street  Bridge,  on  the  north 
comer,  107  feet  southwest  of  the  gage;  it  is  marked  ''B.  M.,''  and  its  elevation  is  6.15  feet 
above  the  9-foot  mark  on  the  original  Fifteenth  street  gage  rod,  which  has  since  been 
destroyed.  The  bench  mark  for  the  present  gage  is  a  cross  cut  in  the  capstone  of  the  south 
end  of  the  south  abutment  of  the  right  masonry  pier  of  the  Sixteenth  Street  Viaduct;  ele- 
vation, 11.90  feet  above  the  zero  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  Stat^  Geological  Survey  (Ann==  Annual  Report;  Bull.=Bulletin;  WS=Wate^Sup- 
ply  Paper. 

Description:  Ann  18.  iv,  pp  162-163;  Bull  140,  pp  104-106;  WS 15.  p  88;  27.  p  77;  37.  p  225;  49.  p  281;  66. 
p  30;  84,  pp  86-87;  99,  pp  199-200;  131.  pp  74-75. 

Discharge:  Ann  13.  iii,  p  85;  18.  iv.  p  163;  Bull  140.  p  105;  WS  15,  p  88;  27.  p  86;  37,  p  225;  49.  p  281;  66. 
p  30;  84.  p  87;  99.  p  201;  131.  p  75. 

Discharge,  daily:  WS  131,  p  76. 

Discharge,  monthly:  Ann  18,  Iv,  p  165;  19.  iv,  p  314;  20.  iv,  pp  263,  279;  21,  iv.  p  202;  22,  iv,  p  319;  Bull 
140,  p  106;  WS  75,  pp  127.  136;  84,  p  88:  99,  p  2a3;  131,  p  77.  ' 

Dischaigo,  yearly:  Ann  20,  iv,  p  54. 

Qage  heights:  Bull  140,  p  105;  WS  11,  p  .53;  15.  p  88;  27,  p  84;  37,  p  226;  49,  p  282;  66.  p  30;  84,  p  88;  99. 
pp  201-202. 

Hydrographs:  Ann  13,  iii,  p  85;  18,  iv,  p  166;  19,  iv,  p  314;  20,  iv,  p  280;  21,  iv.  p  202;  22.  iv,  p  319. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  266;  WS  75,  p  137. 

Rating  tables:  Ann  18,  iv.  pp  164-165;  19.  iv,  p  313;  Bull  140,  p  105;  WS  27,  p  89;  39,  p  448;  52,  p  517;  6«, 
p  171;  84,  p  88;  99,  p  202.  *  - 

Discharge  measuremenls  ofSmUh  Platte  River  at  Denver ^  Cclo.y  in  1906. 


Date. 


Hydrographer. 


do. 
do. 
do. 
do. 
do. 
do. 


February  25 
March  4a... 
March  11.... 

Do 

March  25 

April  4 

Aprils 

April8o.... 

April15 1 do 

April  22 do 

April  25 ' do 

April  27 |.;...do 

May  5 ^ do 

Juno  10 i do 

June  29 do 

July  12 1 do 


P.  Beeson. 
.do 


July  29  « 

September  16... 
November  4.... 
November  14  «. 
November  25'*. 
Decembers 


do 

do 

W.  A.  Lamb. 

do 

do 

do 


Width 

Feet. 
60 
64 
50 
50 
55 
89 
92 


90 
90 
184 
185 
166 
175 
162 
140 
105 
129 
92 


94 


Area  of 
section. 


91 
81 
61 
61 
90 
155 
155 


Ft.persec. 
2.91 
2.0 
1.36 
1.34 
2.39 
3.09 
3.67 


154 

186 

322 

404 

389 

441 

188 

121 

132 

105 

50 

58 

49 


Mean 
velocity. 


Oaee 
height. 


3.56 
3.56 
4.15 
4.53 
4.49 
3.93 
2. 40 
2.08 
2.28 
1.71 
2.15 
1.60 
1.88 
1.85 


Feet. 
1.75 
1.40 
1.00 
1.00 
1.41 
2.11 
2.30 
2.30 
2.20 
2.45 
3.10 
3.42 
3.20 
3.00 
1.86 
1.45 
1.50 
1.25 
1.00 
.90 
.84 
1.29 


Dis- 
charge. 


Sec.-ft. 
265 
ie2 


215 

479 

5G9 

555 

549 

662 

1,335 

1,840 

1,747 

1,733 

451 

252 

301 

180 

127 

98 

92 

152 


a  Made  at  different  section. 
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Daily  gage  height,  in  feet,  of  South  Platte  River  at  Denver,  Colo.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 
30. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 


Jan.      Feb. 


0.9 
.88 
.9 
.9 
.9 
.9 
.9 


.75, 
.72, 
.65 
.6 
.6 
.6 
.7 
.96 
1.55 
1.2 
1.0 
1.0 
1.0 
1.12 
1.18  ' 
1.12 
1.12  < 
1.18  ! 

1.1 

.96 
.95 
.9 


0.88 
.78 
.72 
.7 
1.0 
1.0 
.9 
.9 
.82 
.78 
.72 
.7 
.7 
.75 
.8 
.8 
.85 
.9 

1.02 
1.22 
1.45 
1.75 
1.88 
1.78 
1.68 
1.65 
1.5 
1.42 


Mar.  :  Apr. 


I 


1.65, 
1.48 
1.5 
1.4    ' 

1.35  I 

1.36  ' 
1.45 
1.4 
1.15 
1.0 
1.0 
1.0 

.95  ■ 
.95  i 

1.06  ' 

1.18 

1,25 

1.35 

I 
1.45  ' 

1.9 

1.75 

1.7  t 
1.55 
1.45 
1.15 
1.1 
1.25 
1.45 
1.5 
1.35 
1.36 


May. 


1.75 

2.06 

2.15 

1.95 

1.95 

2.06 

2.22  I 

2.35 

2^ 

2.7 

2.85 

2.45 

2.25 

2.2 

2.3 

2.25 

2.26 

2.25 

2.3 

2.28 

2.32 

2.35 

2.6 

2.8 

3.06 

3.1 

3.4 

3.55 

3.5 

3.55 


3.5 

3.48 

3.52 

3.5 

3.4 

3.25 

a  12 

3.12 

3.18 

3.5 

3.42 

3.4 

3.42 

3.38 

3.3 

3.3 

3.3 

3.35 

3.35 

3.42 

3.5 

3.5 

3.48 

3.45 

3.4 

3.38 

3.45 

3.32 

a22 

3.0 

3.0 


June.    July, 


3.0 

3.0 

3.02 

3.2 

3.4 

3.25 

3.08 

3.02 

3.02 

3.05 

3.0 

3.0 

2.6 

1.95 

1.82 

1.8 

1.82 

1.82 

1.6 

1.6 

1.6 

1.5 

2.0 

2.08 

2.02 

2.1 

2.05 

2.0 

1.8 

1.8 


1.8 
1.8 
1.72 
1.65 
1.68 
1.42 
1.5 
1.7 
1.68 
1.6 
1.5 
1.42 
1.45 
1.25 
1.22 
1.28 
1.05 
.98 
1.12 
1.15 
1.28 
1.4 
1.55 
1.52 
1.42 
1.42 
1.48 
1.5 
1.5 
1.55 
1.76 


Aug. 


1.86 
1.82 
1.75 
1.7 
1.6 
1.6 
1.5 
1.45 
1.35 
1.38 
1.68 
1.55 
1.55 
1.5 
1.6 
1.4 
1.25 
1.2 
1.15 
.98 
1.02 
1.0 
.95 
.92 
1.0 
1.02 
1.05 
1.02 
1.02 
1.02 
1.08 


Sept. 


Oct. 


1.18 
1.25 
1.26 
1.35 
1.42 
1.55  • 

1.4  t 

1.3  ; 

1.35 
1.35  j 
1.32  I 
1.45  I 

1.3  ; 

1.15  I 
1.12  ' 
1.1 
1.15 
1.15 
1.05 
1.02 
1.0    , 
1.06 
1.0    I 
.92 
1.0    1 
1.02 

1.05  ' 
1.02  ' 
1.02 
1.12 


0.8 

.75 

.75 

.78 

.8 

.75 

.8 

.8 

.8 

.75 

.76 

.78 

.88 

.92 

1.05 

1.15 

1.22 

1.25 

1.28 

1.2 

1.1 

.76 

.9 

.9 

.85 

.82 

.82 

.9 

^8 

.9 

1.0 


Nov. 

Dec. 

0.96 

0.76 

.95 

.7 

.9 

.7 

.9 

.7 

.9 

.75 

.9 

.8 

.9 

.8 

.95 

1.1 

.98 

1.25 

.9 

1.0 

.9 

•» 

.9 

.88 

.96 

.85 

1.0 

.82 

.92 

.8 

.9 

.8 

.9 

.8 

.9 

.8 

.9 

.8 

.9 

.8 

.9 

.8 

.85 

.8 

.82 

.8 

.82 

.82 

.8 

.82 

.8 

.78 

.8 

.7 

.8 

.7 

.8 

.68 

.8 

.7 



.7 
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DaHy  discharge,  in  second-feet,  of  South  Platte  River  at  Denver,  C6lo.,for  1905. 

Aug. 


Day. 


1, 
2 
3 
4 
6 
6. 
7. 
8 
9 

10 

11 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

26. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 


87 

84 

87 

87 

87 

87 

87 

84 

73 

73 

62 

54 

50 

60 

60 

60 

98 

226 

139 

101 

98 

96 

112 

131 

119 

119 

131 

115 

.  90 

90 

82 


Feb. 


77 

64 

57 

55 

95 

95 

79 

79 

09 

64 

66 

54 

54 

60 

66 

05 

72 

78 

96 

96 

175  I 
270  I 
322 
282  I 
246  I 
235  ! 
190  I 
169 


Mar. 


Apr. 


196 
175 
169 
159 
149 
140 
169 
159 
110 
85 


78 

78 

96 
119 
139 
165 
202 
366 
314 
302 
249 
220 
149 
135 
165 
220 
235 
220 
190  ' 


330 

455 

605 

410 

410 

455 

542 

620 

736 

890 

1,045 

685 

660 

530 

600 

660 

660 

660 

600 

578 

602 

620 

800 

990 

1,324 

1,360 

1,790 

2,030 

1,960 

2,030 


May.  June.  July. 


I 


2,014 
1,082 
2,046 
1,014 
1,854 
1,745 
1,434 
1,434 
1,520 
2,014 
1,934 
1,902 
1,934 
1,870 
1,745 
1,745 
1,745 
1,822 
1,822 
1,934 
2,110 
2,110 
2,078 
2,030 
1,960 
1,918 
2,030 
1,822 
1,670 
1,360 
1,360 


1,302 
1,392 
1,420 
1,685 

1,700 

1,605 

1,420 

1,420 

1,462 

1,434 

1,434 

960 

485 

422 

414 

422 

422 

334 

334 

302 

302 

520 

566 

530 

578 

548 

620 

422 

422 


410 

410 

378 

360 

322 

260 

290  I 

370  ' 

362 

330 

282 

252 

263 

199 

190 

206 

151 

137 

165  I 

171  I 

220  j 

260  I 

318  ' 

306  I 

2G6 

266 

290  ' 

296 

296 

318 

308 


Sept. 


I 


440 


378 
338 


278 
242 
262 
322 
310 
310 
290 
290 
252 
205 
190 
176  I 
141  I 
143 
139  I 
129  , 
123 
139  I 
143  I 
149  \ 
143  i 
143 
143  I 
163  ; 


Oct. 


167 

184 

184 

214 

235 

282 

229 

199 

214 

214 

199 

238 

193 

157 

151 

147  ; 

157  I 

157 

137  I 

131 

127  I 

143  , 

127  , 

137  I 

127  ] 

105  I 

92 

88  ! 

84| 

92 


Nov. 


92 

121 

84 

106 

84 

101 

88 

101 

88 

110 

112 

119 

137 

105 

157 

171 

178 

187 

167  I 

147 

84  I 
108 
106  I 
100, 

95  I 

95 
108  I 

92  , 

92  ' 
127 


Dec. 


72 
65 
64 
63 
68 
60 
69 
115 
145 
98 
81 
78 
74 
70 
68 
68 
68 
68 
68 


70 
70 
05 
56 
56 
54 
56 
56 


Note.— The  daily  dischan^e  was  obtained  by  the  indirect  method. 

Estimated  monthly  discharge  of  South  Platte  River  at  Denver,  Colo.,  for  1906. 
[Drainage  area,  3,840  square  miles.] 


Month. 


January 

February 

Mareh 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  aecond-feet. 

Run-off. 

Minimum. 
60 

Mean. 
93.9 

Total  In 
acre-feet. 

Seeond-fwt 
1             0.024 

Depth  In 
inches. 

j 

5,774 

0.Q2S 

'              322 

54 

118      , 

6,553 

.031 

.032 

366 

78 

172      i 

10,580 

.045 

.053 

2,030 

330 

837 

49,800 

.218 

.243 

2,110 

1,360 

1,836      1 

112,900 

.478 

.551 

1,998 

302 

804      1 

53,200 

.233 

.260 

410 

137 

282 

17,340 

.073 

.084 

440 

123 

240 

14,780 

.062 

.(m 

282 

84 

164 

9,760 

.043 

.048 

187 

84 

110 

6,764 

.029 

.033 

121 

78 

100      , 

5,050 

.026 

.029 

145 

54 

71.8 

4,415 

.019 

.023 

2,110 

60 

410 

297,800 

.107 

1.45 
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SOUTH  PI^TTE  RIVER  NEAR  KERSEY,  COLO. 

Tills  station  was  established  April  7, 1901.  It  is  located  at  a  bridge  about  1)  miles  north 
of  the  railroad  station  at  Kersey,  which  is  on  the  Union  Pacific  Railroad  about  6  miles  east 
of  Greeley,  in  T.  5  N.,  R.  64  W.,  and  was  intended  to  take  the  place  of  the  station  previously 
maintained  at  Orchard,  Colo.  The  station  was  discontinued  in  the  fall  of  1903,  but  was  rees- 
tablished March  5, 1905,  to  satisfy  the  demand  for  hydrographic  data  pertaining  to  the  stoi^ 
age  of  flood  waters.  The  station  is  below  all  the  important  tributaries  of  the  South  Platte 
which  derive  their  supply  from  the  mountain  region  and  is  at  about  the  point  where  water 
could  be  used  to  best  advantage  for  storage  in  reservoirs  along  the  South  Platte  in  north- 
eastern Colorado. 

The  channel  is  straight  for  300  feet  above  and  400  feet  below  the  station.  The  banks  are 
composed  of  alluvial  material,  and  vary  from  5  to  8  feet  in  height.  The  right  bank  is  high 
and  is  not  liable  to  overflow  except  at  extremely  high  water.  The  left  bank  is  low  and  not 
well  defined,  as  it  extends  into  high  timber  and  overflows  at  extreme  flood  stages.  The 
stream  bed  is  composed  of  shifting  sand  and  gravel.  The  channel  is  entirely  covered  only 
at  extreme  high  water.  At  ordinary  stages  there  are  two  channels  and  at  low  water  the 
stream  runs  very  close  to  the  right  bank.  Scattered  trees  and  brush  dot  the  portion  of  the 
bed  to  the  left  of  the  center  of  the  channel.  Pile  bents  with  20-foot  centers  interfere  at  low 
water  by  catching  drift  and  also  by  causing  eddy  water.  The  current  is  fairly  swift  at 
high  stages  and  moderate  at  low.    Gage  heights  range  from  2  to  8  feet  on  the  gage. 

Discharge  measurements  are  ordinarily  made  from  the  downstream  side  of  the  bridge,  but 
at  low  water  measurements  are  occasionally  made  by  wading.  The  initial  point  for  .fund- 
ings is  the  north  face  of  the  right  abutment  of  the  bridge  on  the  downstream  side.  The 
bridge  is  of  piling,  and  is  about  15^  askew. 

The  gage,  which  was  read  once  each  day  by  E.  K.  Plumb,  consists  of  a  vertical  staff  grad- 
uated from  zero  to  8  feet,  spiked  to  the  downstream  side  of  the  third  pile  of  the  bridge  from 
the  south  end.  There  is  no  bench  mark,  but  a  spike  has  been  driven  at  each  foot  mark  into 
the  pile,  to  which  the  gage  is  attached. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

DeacriptioD:  66,  p  37;  84,  p  77;  99,  pp  183-184. 

Discharge:  66,  p  38;  84,  p  77;  99  p  184,  207. 

Diacharge.  montbly:  75,  pp  130, 136;  84,  p  79;  99,  p  186. 

Gage  heights:  66,  p  38;  84,  p  78;  99,  pp  184-185. 

Hydrogiaph:  75,  p  132. 

Rating  tables:  66,  p  171;  84.  p  78;  99,  p  ia5. 

Dischar^  measuremetUs  of  South  Platte  River  near  Kersey  ^  Colo.,  in  1905. 


Date. 


May  6 

Janel 

July  11 

October  3 

October  12  « . 


Hydrographer. 


M.  C.  HfaiderUder 
Brick  and  Beeson 
M.  P.  Beeson 
M.  C.  UinderUder 
...-do 


a  Made  at  different  section. 
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DaUy  gage  Jieight,  in  feet,  ofSovJUi  Platte  River  near  Kersey ^  Colo.,  for  1906. 


Day. 

Mar. 

1... 

2.4 

z 

2.4 

3 

2.4 

4 

2.5 

6 

2.5 

6          

2.5 

7 

2.5 

8 

2.5 

g 

2.45 

10 

2.4 

11 

2.4 

12 

2.4 

13 

2.4 

14        

2.4 

15 

2.4 

16 

2.45 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


Apr. 


2.5 

3.0 

3.6 

3.4 

3.4 

3.4 

3.4 

3.2 

3.3 

3.3 

3.7 

3.9 

4.0 

4.0 

3.9 

3.9 

3.8 

3.8 

3.9 

3.9 

3.9 

4.0 

3.8 

4.25 

6.0 

5.95 

6.1 

6.25 

6.5 

6.4 


lay. 

June. 

July. 

6.3 

6.8 

2.6 

6.1 

6.9 

2.55 

6.22 

6.9 

2.5 

6.5 

6.8 

2.45 

6.35 

6.8 

2.4 

6.3 

6.9 

2.4 

6.25 

7.0 

2.4 

6.2 

7.5 

2.4 

6.1 

7.4 

2.35 

6.0 

7.2 

2.35 

6.0 

7.2 

2.36 

6.1 

6.0 

2.35 

6.0 

5.8 

2.3 

5.95 

6.5 

2.3 

5.9 

5.0 

2.3 

5.85 

5.0 

2.3 

5.8 

5.0 

2.35 

5.7 

4.5 

2.35 

5.8 

4.0 

2.35 

6.0 

3.5 

2.35 

6.0 

3.2 

2.35 

6.0 

3.1 

2.35 

7.75 

3.0 

2.35 

7.0 

3.0 

2.35 

6.8 

2.9 

2.3 

6.6 

2.9 

2.3 

6.6 

2.8 

2.3 

6.8 

2.7 

2.3 

6.9 

2.7 

2.3 

7.2 

2.6 

2.3 

7.25 

2.3 

Aug. 


2.75 

2.75 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 


Sept. 


2.3 

2.3 

2.3 

2.3 

2.3 

2.35 

2.35 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.45 

2.45 

2.5 

2.6 

2.5 


Oct. 


2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.65 

2.7 

2.8 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.95 

2.95 

2.05 

2.95 

2.95 

2.95 

3.0 

3.0 

3.0 

3.1 

3.1 


Nov. 


3.2 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.0 

2.95 

2.05 

2.9 

2.9 

2.9 

2.9 

2.85 

2.85 

2.8 

2,8 

2.8 

2.8 

2.8 

2.8 

2.85 

2.85 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 


Dec 


2.9 

2.9 

2.9 

2.83 

2.85 

2. 85 

2.8 

2.8 

2.75 

2.75 

2-75 

2.75 

2.7.1 

2.f 

2,8 

2.8 

2.75 

2.75 

2.75 

2.75 

2.7.'i 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2,75 

2.75 

2.7 


Note.— Gage  heights  estimated  March  1-4. 

Staiion  rating  table  for  Sotiih  PlaUe  River  near  Kersey,  Colo.,  from  March  1  to  December  31, 

1905. 


Gage 
height. 

Discharge. 
Sec.-ft. 

GaKe 
hei^t. 

Feet. 

Discharge. 
Sec.-ft. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Feet. 

8ec.-fL 

Sec.-ft. 

2.30 

140 

3.50 

1,200 

4.70 

3,160 

5.90 

5,410 

2.40 

160 

3.60 

1,340 

4.80 

3,340 

6.00 

5.610 

2.50 

190 

3.70 

1,490 

4.90 

3,520 

6.20 

6,010 

2.60 

230 

3.80 

1,640 

5.00 

3,700 

1        6.40 

6,420    j 

2.70 

280 

3.90 

1,7:10 

5.10 

3,890 

6.60 

6,840    1 

2.80 

350 

4.00 

1,950 

5.20 

4,060 

1        6.80 

7,280    J 

2.90 

440 

4.10 

2,120 

5.30 

4,270 

'        7.00 

7,680    1 

3.00 

550 

4.20 

2,290    j 

5.40 

4,460 

7.20 

8.110    1 

3.10 

670 

4.30 

2,460    ' 

5.60 

4,650 

7.40 

8,550    1 

3.20 

800 

4.40 

2,630 

6.60 

4,840 

7.60 

8,990    1 

3.30 

930 

4.50 

2,800 

6.70 

5,030 

7.80 

9,450 

3.40 

1,060    , 

4.60 

2,980 

6.80 

5,220 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  five  discharge  meas- 
u Foments  made  during  1905  and  two  during  1903,  and  is  fairly  well  defined  between  gage  heights  2.5 
feet  and  7  feet. 
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Estimated  monthly  discharge  cf  South  Platte  River  near  Kersey,  Colo. ,  for  1906. 
[Drainage  area,  9,470  square  miles.] 


Month. 


March 

April 

May 

Jiine 

July 

August 

September. , 
October.... 
Xovember.. 
December.. 


Discharge  in  second-feet. 

Mean. 


Maximum, 


550 

6,090 

9,335 

8,770 

230 

315 

190 

070 

930 

440 


The  period . 


Minimum. 


160 
190 
5,030 
230 
140 
140 
140 
190 
350 
280 


227 

2,348 

6,301 

4,084 

154 

170 

160 

383 


Total  in 
acre-feet. 


13,960 

139,700 

387,400 

243,000  I 

9,469  I 

10,450  ' 

9,^1 

23,550 

31,720 

20,840 


Run-off. 
Second-feet  I  t^^^*k  i„ 


0.024  I 
.248  . 
.665  > 
.431 
.016  . 
.018  ! 
.017 
.040 
.056 


0.02S 
.277 
.767 
.481 
.018 
.021 
.019 
.046 
.062 
.042 


.  I 


888,600 


I 


SOITTH  PLATTE   RIVER  NEAR  .TITL.ESBURG,  C'OLO. 

This  station  was  established  April  2, 1902.  It  is  located  at  the  wagon  bridge  crossing  the 
South  Platte  about  1  mile  southeast  of  Julesbiug,  Colo.,  a  station  at  the  junction  of  the  main 
line  and  the  Denver  branch  of  the  Union  Pacific  Railroad. 

As  this  is  the  last  station  on  the  South  Platte  in  Colorado,  and  as  it  is  also  below  all  irriga- 
gation  ditches  taking  water  from  the  South  Platte  in  Colorado  with  the  exception  of  one,  it 
i3  of  considerable  importance  for  obtaining  data  relative  to  the  flow  of  return  waters  as  well 
as  to  the  natural  flow  of  the  main  channel. 

The  channel  is  straight  for  600  feet  above  and  400  feet  below  the  bridge.  The  banks  are 
composed  of  alluvial  material  and  are  likely  to  overflow.  The  bed,  which  is  about  half  a 
mile  wide,  is  composed  of  shifting  sands  and  at  ordinary  stages  the  section  is  broken  by 
islands  covered  with  undergrowth  and  vegetation.  As  a  result  the  stream  flow  is  usually 
divided  into  a  number  of  small  threads,  some  of  which  are  too  small  to  measure  and  at  low 
water  are  generally  estimated.  The  bed  of  the  stream  is  dry  the  larger  part  of  the  year. 
The  current  is  swift  during  high  water  but  moderate  at  low.  Records  are  usually  discon- 
tinued during  the  winter  months. 

High-water  measurements  are  made  from  the  bridge,  which  is  one-half  mile  long  and  is 
supported  on  piles  at  intervals  of  20  feet.  The  initial  point  for  soundings  is  the  north  abut- 
ment on  the  left  bank.  At  low  water  the  flow  is  divided  into  a  number  of  small  channels 
which  are  measured  by  wading. 

The  gage,  which  was  read  during  1905  by  Volney  Parker,  consists  of  a  vertical  staff  spiked 
to  a  pile  of  the  bridge  about  1,600  feet  from  the  north  end  on  the  downstream  side.  The 
bench  mark  is  a  spike  driven  into  the  south  face  of  the  cap  timber  on  the  piling  to  which  the 
gage  is  spiked;  it  is  directly  over  the  gage,  and  is  inclosed  in  a  circle  of  white  paint  and 
marked  "B.  M.;"  the  elevation  of  the  center  of  the  spike  above  the  zero  of  the  gage  is  8.00 
feet.  The  gage  is  read  once  daily  except  during  high  water,  when  several  observations  may 
be  made  each  day. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull=Bulletin;  WS= Water-Sup- 
ply Paper): 

Description:  W8  49,  p  283;  84,  pp  73-74;  99,  p  179;  131,  pp  77-78. 

Discharge:  Ann  20,  iv,  p  302;  BuU  140,  p  114;  WS  49,  p  283;  84,  p  74;  99,  p  180;  131,  pp  78,  87. 

Dischaige,  monthly:  WS  84,  p  76;  99,  p  181;  131,  p  80. 

Qage  heights:  WS  84,  p  74;  99,  p  180;  131,  p  79. 

Rating  Ubles:  WS  84,  p  75;  99,  p  181;  131,  p  79. 
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Digeharge  measuremerUs  of  South  Platte  River,  near  JtHeshurg,  Colo.f  in  1906. 


Date. 

Hydrograpber. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Oase 
height. 

Dis- 
charge. 

May  6 

T.  W.  Jenldns 

Feet. 

1,523 
1,378 
1,134 
1,371 
1,703 

Sq.ft. 

2,253 
1,968 
1,543 
1,830 
2,744 
27 

Ft.  per 
sec. 

2.50 

2.65 

2.68 

2.59 

2.69 

1.37 

Feet. 

3.75 
3.50 
3.27 

Sec-ft. 
5,643 

May  10 

M.  C.  Hlnderlider 

5,216 

May  20 

May  25 

T.  W.  Jenkins  . 

4.1.10 

do 

3.48             4.748 

M^y  27 

do 

3.99 
1.05 

7,405 

October  4  a.... 

M.  C.  Hlnderlider 

66 

37 

a  Made  by  wading. 
Daily  gage  heighty  in  feet,  of  South  Platte  River  near  Jvleahurgy  Colo.,  for  1906. 


Day. 

Jan. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.06 

1.05 

1.(6 

1.05 

1.15 

1.25 

1.2 

1.25 

1.35 

1.25 

1.3 

1.35 

1.32 

1.35 

1.4 

1.4 

1.35 

1.5 

1.5 

1.45 

1.5 

1.5 

1.5 

1.5 

Nov. 

1.5 

1.65 

1.85 

1.9 

2.0 

2.0 

2.0 

2.25 

2.0 

1.9 

1.9 

1.9 

2.0 

2.0 

1.9 

1.8 

1.75 

1.65 

1.7 

1.6 

1.65 

1.6 

1.75 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.&5 

Dec. 

1 

2.55 

2.6 

2.6 

2.6 

2.6 

2.7 

2.8 

l8 

2.75 

2.7 

2.0 

2.0 

2.0 

2.0 

2.0 

2.15 

2.05 

2.1 

2.15 

2.0 

2.0 

2.5 

1.95 

2.0 

2.5 

2.1 

2.5 

2.5 

2.2 

2.1 

2.0 

1.9 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.95 

1-95 
2.5 
1.95 
1.9 
1.95 
1.95 
2.5 
2.5 
2.5 
2.1 
2.15 
2.25 
2.25 
2.25 
2.5 
2.4 
2.5 
2.55 
2.4 
2.75 
2.7 
2.65 
2.7 
3.5 
3.2 
3.1 
3.5 
.3.4 
3.6 
3.6 

3.65 

3.75 

3.85 

3.85 

3.8 

3.75 

3.7 

3.75 

3.75 

3.6 

3.45 

3.35 

3.45 

3.5 

3.5 

3.45 

3.35 

3.35 

3.4 

3.3 

3.45 

3.45 

3.45 

3.5 

3.5 

4.0 

4.0 

4.2 

4.3 

4.3 

4.35 

4.35 
4.35 
4.0 
3.8.5 
3.8 
3.85 
3.9 
4.0 
4.5 
4.0 
4.95 
4.95 
4.0 
3.95 
3.55 
3.5 
3.3 
3.1 
3.0 
3.0 
2.85 
2.4 
1.0 
.85 
.95 
1.0 
.95 
.95 
.95 
.9 

0.75 
1.5 
1.4 
1.2 

.7 

.6 

.55 

.5 

.5 

.45 

.4 

.4 
2.0 
1.9 
1.8 
1.75 
1.9 
1.8 
1.85 
1.75 
1.7 
2.0 
1.95 
1.9 
1.85 
1.7 
1.65 
1.6 
1.65 
1.75 
1.7 

1.63 

1.85 

2.a5 

3.0 

2.8 

2.9 

2.75 

2.3 

2.2 

2.15 

2.5 

2.45 

2.35 

2.3 

2.0 

2.1 

2.15 

2.2 

2.25 

1.75 

1.65 

1.6 

1.45 

1.3 

1.2 

1.15 

1.1 

1.1 

l.l 

1.12 

1.12 

1.2 

1.15 

1.15 

1.1 

1.15 

1.2 

1.2 

1.35 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.15 

1.2 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

1.15 

1.65 

2 

1.65 

3        ... 

1.65 

4 

1.65 

5 

1.9 

6 

1.9 

7         

1.9 

8 

1.96 

9 

2.0 

10 

2,1 

11 

71 

12          ..            

2.1 

13            

2.65 

2.65 

2.65 

2.65 

2.7 

2.8 

2.95 

3.15 

3.25 

2.1 

14 

2.15 

15 

2.2 

16 

2.2 

17 

2.1 

18 

2.15 

19 

20 

2.2 
2.15 

21 

2.23 

22 

2.2 

23         '-- 

2.2 

24 

2.15 

25 

2.0 

26 

2.1 

27 1 

2.1 

28 

2.2 

29 

2.2 

30  

2.2 

31 

2.25 

Note  .—Q  age  heights  estimated  March  1-i. 
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Station  rating  table  for  Savth  Platte  River  near  JvUehurg,  Colo.,  from  JofMtary  1  to  December 

SI,  1905. 


l^t  ;i>i«j>w^ 


Feet. 

aec'fi. 

0.40 

9 

0.50 

10 

0.60 

12 

0.70 

15 

0.80 

19 

aw 

34 

1.00 

30 

1.10 

37 

l.» 

50 

1.30 

70 

1.40 

98    ■ 

1.50 

131 

Gage 
height. 


Feel. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.00 
2.70 


DIechsrge.      ^^^ 


Stc-ft, 

175 

230 

295 

375 

470 

590 

730 

890 

•1,080 

1,300 

1,550 

1,830 


Feet. 
2.80 
2.90 

.  3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 


Diflchaige. 


Sec.-ft. 
2,140 
2,490 
2,870 
3,270 
3,600 
4,130 
4,580 
5,040 
5,510 
5,980 
6,460 
0,960 


leij^t. 

DiBchaige. 

Feet. 

Sec.-ft. 

4.00 

7,450 

4.10 

7,950 

4.» 

8,460 

4.30 

8,970 

4.40 

9,490 

4.50 

10,010 

4.60 

10,530 

4.70 

11,060 

4.80 

11,690 

4.90 

12,120 

5.00 

12,650 

The  above  table  is  applicable  cnly  for  open-channel  oonditions.    It  ia  baaed  on  ten  diacharse 
arementa  made  during  1904-5,  and  is  fairly  well  defined  between  gage  heights  1  foot  and  4  feet. 

Estimated  monthly  discharge  cf  South  Platte  River  near  Jfdeshurg,  Colo.,  for  1906. 

[Drainage  area,  20,600  square  miles.] 


Cli^AK  OBJBBK  AT  FORKSCKEEK,  C70IX>. 

Clear  Creek  rises  on  the  eastern  slope  of  the  Rocky  Mountains,  flows  eastward,  and  unites 
with  the  South  Platte  about  6  miles  north  of  Denver.  Its  drainage  basin  comprises  a  na> 
row  strip  of  exceedingly  mountainous  country,  consisting  entirely  of  granitic  rocks,  in  many 
places  barren  of  soil,  covered  with  scattered  patches  of  coniferous  trees,  such  as  pine,  spruce, 
and  fir,  remnants  of  the  once  extensive  forests  of  the  area.  The  basin  includes  also  a  small 
portion  of  Great  Plains  territory.  Two  of  Colorado's  oldest  mining  districts  lie  wholly 
within  this  basin,  and  in  these  districts  the  water  of  the  upper  tributaries  of  Clear  Creek  is 
used  to  such  an  extent  that  the  name  has  long  since  become  a  misnomer.  From  Foricscreek 
to  Grolden,  a  distance  of  13  Qsiles,  the  creek  flows  in  a  canyon  and  has  a  total  fall  of  1,225 
feet,  an  average  of  94  feet  per  mile.  Before  the  stream  leaves  the  canyon  a  laige  volume 
of  water  is  diverted  by  the  canals  that  wind  sinuously  along  the  steep,  rocky  canyon  sides, 
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and  the  entire  normal  flow  of  the  creek  between  Golden  and  Denver  is  used  for  the  irriga- 
tion of  lands  in  Clear  Creek  Valley. 

The  gaging  station  was  established  May  29, 1899.  It  is  located  at  the  United  States  Geo- 
logical Survey  bridge,  just  below  the  Colorado  and  Southern  Railway  bridge  at  the  railroad 
station,  in  T.  33  S.,  R.  72  W. 

The  station  is  important  because  of  its  location  above  all  diversions  and  also  because  of 
contemplated  power  development. 

The  channel  is  narrow  and  straight  for  30  feet  above  and  150  feet  below  the  station.  The 
right  bank  is  the  side  of  the  mountain ;  the  left  is  the  retaining  wall  of  the  Colorado  and 
Southern  Railway  embankment;  lx)th  banks  are  high  and  caii  not  overflow.  The  bed  of 
the  stream  is  composed  of  cobblestones  and  bowlders,  over  which  a  shallow  deposit  of  silt 
forms  during  low-water  stages,  which  is  soouied  out  at  high  water.  There  is  but  one  chan- 
nel at  all  stages.  The  current  is  swift  at  low  water  and  very  rapid  at  high  water.  The 
surface  of  the  water  is  rough  and  high-water  measurements  are  difRcult  to  obtain.  During 
the  winter  ice  blocks  the  channel  and  interferes  with  gage  readings. 

Dischai^ge  measurements  are  made  from  a  substantial  single-span  footbridge,  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  a  brass-headed  nail  in  the  hand  rail  at 
the  end  of  the  bridge,  and  is  marked  zero  with  white  paint. 

The  chain  gage,  which  was  read  twice  each  day  during  1905  by  C.  W.  Hoisington,  was  orig- 
inally fastened  to  the  retaining  wall  on  the  left  bank  30  feet  below  the  footbridge.  July  19, 
1905,  the  gage  was  removed  to  the  footbridge  on  account  of  the  settling  of  the  crib  work  to 
which  it  was  attached.  The  length  of  the  chain  is  19.37  feet.  The  bench  mark  is  a  standard 
aluminum  cap  set  in  the  bowlder,  to  which  the  do^Tistream  stay  line  of  the  bridge  is  anchored 
on  the  right  bank;,  elevation  above  the  zero  of  the  gage,  9.50  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS=Water-Supply  Paper): 

Description:  WS  37,  pp  228-229;  49,  pp  285-286;  66,  p  31;  84,  p  84;  99,  pp  197-198;  131.  p  80. 

Discharge:  WS  37,  p  229;  49,  p  286;  66,  p  31;  84,  p  84;  99,  p  198;  131,  p  81. 

Discharge,  monthly:  Ann  21,  iv,  p  205;  22,  Iv,  p  322;  WS  75,  p  128;  84,  p  86;  99,  p  199;  131,  p  82. 

Gage  heights:  WS  37,  p  229;  49,  p  286;  66,  p  32;  84,  p  85;  99,  p  198;  131.  p  81. 

Hydrographs:  Ann  21,  iv,  p  205;  22,  iv,  p  322. 

Rating  tables:  WS  39,  p  448;  52,  p  517;  66,  p  171;  84,  p  85;  99,  p  199;  131,  p  82. 

Discharge  measurements  of  Clear  Creek  at  Forkscreek,  Colo.,  in  1905. 


Date. 


April  14 

June  2 

June  10 

July  19 

July  19 

July  27 

October  19. 
October  19. 


Hydrographer. 


T.  E.  Brick... 
M.  1*.  Boeson. 

do 

....do 

J.  ('.  Stevens.. 
M.  P.  Bwson. 
R.I.Meeker.. 
....do 


Width 


Feet. 


Area  of 
1  section. 

Mean 
velocity. 

Gaec 
height. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

32 

4.12 

2,23 

121 

8.61 

3.85 

138 

9.00 

4.10 

83 

3.19 

2.94 

85 

4.22 

2.94 

83 

3.37 

2.79 

28 

2.57 

1.74 

26 

2.23 

1.62 

Dis^^ 
charp'- 

Sec.-ft, 

1,042 

1,242 

2ti5 

3* 

2?*) 
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DaUy  gage  heii^,  in  feet,  tf  Clear  Creek  at  Farkecreek,  Colo.,  for  1906. 


10. 

11. 

12., 


Day. 


Apr. 

1.83 
1.83 
1.83 
1.73 
1.68 
1.83 
2.03 
2.08 
2.05 
2.13 
2.03 
2.18 


May.  ;  June. 


13 

1      2.18« 

14 

1      2.18 

15... 

1      2.16 

16 

1      2.16 

17 

■      2.16 

18 

2.2 

19 

2.2 

20 

2. 13 

21 

2.1 

'W 

2.16 

23 

2.16 

24 

2. 13 

25 

1      2.16 

26 

'      2.26 

27 

2.5 

28 

2.6 

29 

2.6 

30 

1      2.fi 

3. :::::::::::::::::i  ::: 

1 

2.7 

2.78 

2.8 

2.8    j 

2.6     ' 

2.66 

2.66 

2.7 

2.86 

2.8 

2.86 

2.86 

2.83 

2.8 

2.72 

2.76 

2.80 

3.00 

3.16 

3.26 

3.44 

3.50 

3.64 

3.60 

3.56 

3.50 

3.64 

3.76 

3.79 

3.76 

3.80 


3.96 

3.90 

4.14 

4.30 

4.50 

4.49 

4.49 

4.56 

4.50 

4.52 

4.36 

4.39 

4.32 

4.24 

4.22 

4.22 

4.15 

4.06 

4.05 

3.05 

3.05 

3.88 

3.82 

3.78 

3.78 

3.65 

3.55 

3.52 

3.5 

3.45 


July.       Aug.      Sept.       Oct. 


3.45 

3.4 

3.4 

3.35 

3.38 

3.32 

3.32 

3.3 

3.28 

3.22 

3.12 

3.12 

3.18 

3.3 

3.35 

3.32 

3.32 

3.35 

3.2 

2.05 

2.92 

2.88 

2.82 

2.82 

2.82 

2.78 

2.78 

2.82 

2.72 

2.7 

2.7 


2.68 ; 

2.62  I 
2.62  . 
2.58  ' 
2.5H  I 
2.58  ' 
2.6    j 
2.62 
2.58 
2.5    ! 
2.84 
2.7 
2.5    I 

2.5  ; 

2.48 

2.48 

2.52 

2.4 

2.3 

2.3    I 

2.25 

2.25 

2.22 

2.25 

2.22 

2.25 

2.25 

2.24 

2.24 

2.22 

2.21 


2.23 

2.23 

2.23 

2.2 

2.16 

2. 16 

2.13 

2.13 

2.13 

2.1 

2.08 

2.06 

2.06 

2.06 

2.03 

2.03 

2.03 

2.03 

2.03 

2.0 

1.98 

1.08 

1.98 

1.98 

1.96 

1.98 

1.96 

1.96 

1.96 

1.96 


2.03 

1.96 

1.98 

1.93 

1.9 

1.88 

1.86 

1.88 

1.83 

1.83 

1.82 

1.82 

1.82 

1.77 

1.77 

1.77 

1.85 

1.85 

1.77 

1.72 

1.72 

1.75 

1.72 

1.62 

1.57 

1.67 

1.67 

1.67 

1.67 

1.57 

1.52 


SUUian  rating  (able  for  Clear  Creek  at  Forkscreek,  Coh.Jrom  April  1  to  October  31,  Km. 


!  heSH 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

1 

'    Feet. 

8ec.-ft.     Ii 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Fret. 

Sec.-ft. 

1.50 

^^    !■ 

2.30 

160 

3.10 

390 

3.90 

1,010 

1.60 

55    ; 

2.40 

180 

3.20 

440 

4.00 

1,130 

1.70 

65 

2.50 

200    . 

3.30 

500 

1        4.10 

1.260 

1        1.80 

75     j 

2.60 

230 

3.40 

560 

4.20 

1.400 

1        1.90 

90 

2.70 

260 

3.60 

630 

'        4.30 

1,540 

2.00 

105 

2.80 

290 

3.60 

710 

4.40 

1,690 

2.10 

120 

2.90 

320 

3.70 

800 

4.50 

1,850 

2.20 

.«. 

3.00 

350 

3.80 

900 

4.60 

2.010 

The  above  table  is  applicable  only  for  open-chaanel  conditions.  It  is  based  on  seven  discharge  meas- 
oremeots  made  during  1905  and  lour  older  measurements.  It  is  fairly  well  defined  between  gage 
lieigbts  IX  feet  and  4  feet. 
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Estimated  monthly  discharge  of  Clear  Creek  at  Forksereek,  Colo.,  for  1906. 
[Drainage  area,  345  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


Total  in 
acre-feet. 


Run-off. 


Seoond-feet    Tfc««#ii  i*. 


April 

May 

June 

July 

August 

September. 
October 


230 

1,994 
505 
302 
146 
110 


63 
230 
595 
260 
142 
102 

49 


131 
472 
1,291 
420 
193 
116 
75.3 


7,7»5 
29,020 
76,820 
25,820 
11,870 
6,902 
4,630 


0.380 
1.37 
3.74 
1.22 
.566 
.336 
.218 


a424 
1.58 
4.17 
1.41 
.641 
.375 
.251 


The  period. 


162,900 


I 


MISCELLANEOUS  MEASUREMENTS. 

MieceUaneoue  discharge  measuremente  made  in  South  Platte  River  dnUnage  hasinfor  1906. 


Date. 

Stream. 

Locality. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

March  31  . 

South  Platte  

North  Platte,  Nebr. 

do 

Sq.ft. 

236 

2,781 

89 

Ft.  per 
9ee. 

1.62 

2.74 

1.92 

8ee.-ft. 
382 

June  14 

do 

7,614 
170 

July  13 

do 

do 

Aprils 

Cherry  Creek 

Denver,  Colo 

46 

PLATTE  RIVER. 
DESCRIPTION  OF  BASIN. 

From  tlie  point  of  junction  of  North  and  South  Platte  rivers  the  main  stream  wincb  east- 
ward across  Nebraska,  uniting  with  the  Missouri  at  Plattsmouth,  about  10  miles  south  of 
Omaha.  Its  course  lies  for  the  most  part  through  a  broad,  level  bottom,  rather  sandy  in 
places,  but  for  the  most  part  fertile,  bordered  by  bluffs  varying  in  height  from  50  to  300  or 
400  feet.  From  its  source  to  a  point  near  Ashland,  Saunders  County,  it  is  a  broad,  shallow 
stream,  flowing  in  many  places  as  a  network  of  interlacing  channels  among  numerous  islands 
and  sand  bars,  but  farther  cast  it  is  confined  between  heavily  wooded  limestone  bluffs. 

The  drainage  basin  lies  wholly  to  the  north  of  a  line  bordering  closely  the  south  bank  of 
the  stream  and  consists  generally  of  rolling  prairie  land  in  the  middle  portion,  which  to  the 
east  and  west  gives  way  to  extensive  areas  of  sand  hills.  Along  the  main  stream  and  its 
tributaries  Ls  a  deep  flood  plain,  composed  of  loam,  sand,  and  gravel  in  the  valleys  and  of 
talus  on  the  slopes.  Outside  of  this  flood  plain  the  soil  is  mostly  loess,  consisting  of  yellow 
clays  and  fine  sandy  loam.  Tliere  is  little  timber  except  in  the  immediate  vicinity  of  the 
small  tributaries. 

The  average  annual  precipitation  is  about  23  inches,  of  which  69  per  cent  falls  during  the 
five  months  of  the  growing  season,  from  April  to  August;  about  half  of  the  remainder  is 
snowfall.  The  stream  is  subject  to  periodic  floods,  caused  by  the  melting  of  snows  in  the 
headwater  regions  of  North  and  South  Platte  rivers;  these  floods  reach  a  maximum  in 
June  and  July  and  often  do  considerable  damage  to  property  on  the  lower  portions  of  the 
stream.  In  the  western  part  of  the  drainage  area  the  waters  of  the  river  are  extensively  used 
for  irrigation. 
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The  principal  tributaries  of  the  Platte  are  the  Elkhorn  and  the  Loup,  both  draining  long, 
narrow  valleys  north  of  the  river. 

Information  in  regard  to  the  basin  is  contained  in  the  following  publications  of  the  United 
States  Geological  Survey  (Ann=Annual  Report;  Bull=  Bulletin;  W.  S.  Water -Supply 
Paper) : 

Description:  Ann  12.  ii,  pp  238-239;  22,  iv,  p  306;  Bull  131,  p  28;  WS  75.  pp  124-125;  84,  pp  50-51;  99,  pp 
137-138;  131.  p  201. 
Irrigation  surveys:  Ann  13,  iii,  pp  7^91. 
Rainfall  and  river  stations,  map:  Ann  20,  iv,  p  256. 
Rainfall  and  run-off  relation:  Ann  20,  iv,  pp  265-266. 
Rainfall  data:  Ann  13,  Ui.  pp  76-77;  20,  iv,  pp  256-266. 

PLATTE    RIVER    NEAR    LEXINGTON,    NEBR. 

This  station  was  established  April  2,  1902.  It  is  located  at  a  highway  bridge  3  miles 
south  of  Lexington,  Nebr.,  in  sec.  20,  T.  9  N.,  R.  21  W. 

The  channel  is  straight  both  above  and  below  the  station.  The  banks  are  low  and  not 
liable  to  overdow,  and  the  bed  is  composed  of  shifting  sand.  There  are  no  obstructions  in 
the  channel  other  than  the  bridge  piling,  and  the  current  is  never  sluggish,  even  at  low  water, 
when  the  stream  some  times  flows  in  as  many  as  forty  channels  of  varying  widths  and  depths. 
Gage  heights  have  a  range  of  about  3  feet.  Records  of  winter  flow  are  not  obtained,  as  the 
river,  on  account  of  its  shallowness,  often  freezes  solid. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge,  which 
consists  of  187  spans  of  20  feet  each,  supported  on  piles.  The  initial  point  for  soundings  is 
the  zero  mark  on  the  hand  rail  at  the  north  (left)  bank  of  the  stream.  A  second,  smaller 
channel,  about  one-fourth  mile  to  the  south,  is  measured  from  a  similar  pile  bridge  having 
a  total  span  of  60  feet. 

On  account  of  the  extreme  width  of  the  section  (3,720  feet)  and  the  shallowness  of  the 
stream,  and  also  to  partly  eliminate  the  effect  of  wind,  two  gages  are  maintained  at  this  sta- 
tion, the  observer  being  E.  J.  Duryee,  a  mail  carrier,  who  reads  both  gages  as  he  crosses  the 
bridge,  no  observations  being  taken  on  Sundays  or  holidays.  The  gages  are  of  the  standard 
chain  type.  One  of  them  is  located  at  the  north  end  of  the  bridge,  downstream  side,  and  the 
other  at  the  south  end,  upstream  side,  with  their  zeros  at  the  same  elevation.  The  wind 
sometimes  creates  a  difl'erence  of  over  a  foot  between  the  two  gages,  but  this  difhculty  is 
laigely  eliminated  by  using  the  means  of  the  readings  in  computations  of  discharge.  The 
zeros  of  the  gages  are  referred  to  three  bench  marks:  (1)  The  top  of  the  east  end  of  the  flrst  cap 
at  the  north  end  of  the  bridge;  elevation,  7.66  feet.  (2)  The  top  of  the  upstream  end  of  the 
cap  of  the  third  bent  from  the  north  end  of  the  bridge,  marked  with  a  cross;  elevation,  9.22 
feet.  .  (3)  The  top  of  the  upstream  end  of  the  cap  of  the  third  bent  from  the  south  end  of 
the  bridge,  marked  with  a  cross;  elevation,  9.03  feet.  Bench  mark  No.  1  is  2,392  feet  above 
sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  M.  pp  5S-60:  99,  p  155;  131,  pp  47-48. 
Discharge-  84,  p  60;  99,  p  155;  131,  p  48. 
Dlsciiarge,  monthly:  84.  p  61;  99,  p  157;  131,  p  50. 
Gage  heigtits:  84,  pp  60-^1;  99,  p  156;  131,  p  49. 
Rating  tables:  84,  p  61;  99,  p  156;  131,  p  49. 
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Discharge  ineasurements  of  Platte  Biver  near  Lexington^  Nebr.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of  |     Mean 
section,  i  velocity. 

Gage     1      Dis- 
height.  '  charge. 

April  11 

Mav  16. 

G.  W.  Bates 

Feet. 
3,720 
3,790 
3,720 
3,800 
2,900 
3,140 

Sq.ft. 
1,421 
5,046 
8,223 
4,705 
1,681 
1,765 

Ft.  per 
sec. 

1.73 

2.77 

3.14 

2.34 

1.71 

1 
Feet.          Sec-ft. 
3. 50            2, 473 

.do 

4.25  1        I3.S20 

June  12 

H.  C.  Gardner 

4.93           25,830 

July  10 

dc 

3.93  !        11,010 

.Tuly  18 

..     .do 

.r.i«  '          2-M2 

August  2  .   . . 

do 

1. 63            3. 48            2,877 

August  23 

September  6... 
September  20. . 

U.  O.  Smith 

0 

H.  C.  Gardner 

1,480 
1.540 

637 
502 

1.55           3.25               990 

F.  S.  Dobson 

1. 61            X  in  i             7fin 

1 

Daily  gage  lieightf  in  feet,  of  Platte  River  near  Lexington,  Nebr.,for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Mar.       Apr.      May.      June.      July.      Aug.   |  Sept.       Oct. 


3  55 
3.42 
3.45 
3.45 
3.38 
3.42 
3.50 
3.50 


3.45 

3.52 

3.68 

3.62 

3.62 

3.62 

3.6 

3.55 

3.48 

3.4 

3.45 

3.42 

3.52 

3.5 

3.5 

3.5 

3.52 

3.55 

3.52 

3.52 

3.72 

3.82 

3.85 

3.88 

4.05 


4.12 

4.15 

4.15 

4.12 

4.16 

4.2 

4.2 

4.28 

4.3 

4.32 

4.32 

4.36 

4.4 

4.35 

4.35 

4.42 

4.52 

4.52 

4.44 

4.35 

4.25 

4.28 

4.25 

4.22 

4.3 

4.3 

4.3 

4.2 

4.15 

4.12 

4.25 

4.3 


4.75 
4.72 
4.78 


4.9 

4.9 

4.9 

4.85 

4.8 

4.05 

4.55 

4.5 

4.5 

4.75 

4.82 

4.9 

4.8 

4.72 

5.0 

5.15 

5.05 

4.95 

4.82 

4.78 

4.68 

4.58 

4.75 

4.7 

4.55 

4.42 

4.32 

4.2 

4.12 

4.1 


4.05 

4.25 

4.48 

4.33 

4.18 

4.05 

4.2 

4.06 

4.0 

3.92 

3.92 

3.85 

3.82 

3.75 

3.65 

3.6 

3.55 

3.42 

3.40 

3.42 

3.4 

3.62 

3.56 

3.5 

3.42 

3.42 

3.4 

3.32 

3.38 

3.42 

3.45 


3.6 

3.48 

3.6 

3.55 

3.48 

3.45 

3.42 

3.42 

3.45 

3.5 

3.35  I 

3.3 

3.3    ' 

3.32 

3.38  ' 

3.42  I 

3.45 

.3.3 

3.28 

3.28 

3.28 

3.42 

3.4 

3.28 

3.25 

3.25 

3.22 

3.18 

3.2 

3.18 

3.18 


3.15 

3.2 

3.2 

3.2 

3.35 

3.25 

3.22 

3.2 

3.2 

3.16 

3.12 

3.12 

3.15 

3.12 

3.12 

3.28 

3.33 

3.38 

3.32 

3.28 

3.28 

3.3 

3.3 

3.25 

3.2 

3.2 

3.18 

3.15 

3.1 

3.12 


3.15 

3.18 

3.15 

3.15 

3.15 

3.15 

3.15 

3.16 

3.18 

3.12 

3.1 

3.18 

3.15 

3.S 

3.26 

3.28 

3.3 

3.3 

3.32 

3.28 

3.28 

3.3 

3.3 

3.3 

3.3 

3.32 

3.3 

3.32 

3.35 

3.38 

3.4 


Note.— Sunday  and  holiday  gage  heights  Interpolated.    These  gage  heights  are  the  mean  of  the 
two  pages. 
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PLATTE  RIVER  NEAR  COLUMBl'S,  NEBR. 

This  station  was  established  June  4,  1895.  It  is  located  at  the  Meridian  Bridge,  about  3 
miles  south  of  Columbus,  Ncbr.,  in  sec.  31,  T.  17,  R.  1  E.  The  bridge  lies  on  the  sixth  prin- 
cipal meridian. 

The  river  at  this  point  flows  in  three  channels,  known  as  the  main,  middle,  and  south 
channels,  having  widths  of  1,940  feet,  320  feet,  and  75  feet,  respectively,  and  each  channel  is 
spanned  by  a  pile  bridge.  The  main  channel  is  crossed  by  the  Meridian  Bridge,  which  con- 
sists of  sixty-five  30-foot  spans;  the  middle-channel  bridge  consists  of  sixteen  20-foot  spans, 
and  is  located  H  miles  south  of  the  Meridian  Bridge;  the  south  channel  is  spanned  by  a  pile 
bridge  about  80  feet  long,  located  one-eighth  mile  south  of  the  middle-channel  bridge. 

Above  the  bridges  the  channels  are  straight  for  5,000  feet  in  the  main  channel,  200  fi^t  in 
the  middle  channel,  and  100  feet  in  the  south  channel;  below  the  bridges  the  channel  is 
straight  for  3,000  feet  in  the  main  channel,  300  feet  in  the  middle  channel,  and  500  feet  in 
the  south  channel.  The  sections  are  broad  and  shallow,  with  rapid  velocity,  and  shifting, 
sandy  beds.  The  banks  are  low  but  are  not  subject  to  overflow.  At  low  stages  the  river 
flows  in  many  shallow  channels,  so  that  the  measurement  of  discharge  is  mainly  a  matter  of 
estimation.  A  small  tributary  furnishes  a  supply  of  water  in  the  south  channel,  even  when 
the  other  channels  are  entirely  dry.  The  only  obstructions  are  the  piling  bents.  Discharge 
measurements  are  made  from  the  upstream  side  of  all  three  bridges,  whose  hand  rails  are 
marked  at  intervals  of  10  or  20  feet.  The  initial  point  for  soundings  is  the  zero  mark  on 
the  upstream  hand  rail  at  the  north  end  of  the  main-channel  bridge  and  at  the  south  ends 
of  the  middle  and  south  channel  bridges. 

A  standard  chain  gage,  which  is  read  by  W.  D.  Benson,  is  fastened  to  the  downstream 
hand  rail  of  the  Meridian  Bridge  approach.  The  length  of  the  chain  is  16.21  feet.  The  gage 
is  referred  to  two  bench  marks,  as  follows:  (1)  A  standard  United  States  Geological  Survey 
bench  mark,  located  60  feet  north  of  the  north  end  of  the  bridge  truss  and  10  feet  west  of  a 
Cottonwood  tree  6  feet  in  diameter;  elevation,  7.06  feet  above  the  zero  of  the  gage.  (2)  A 
bunch  of  three  spikes  driven  in  the  top  of  the  second  piling  from  the  downstream  end  of  the 
second  bent  from  the  north  end  of  the  bridge,  counting  approach  bent  "one;"  elevation, 
9.62  feet  above  the  gage  datum.  In  past  years  deposits  of  sand  about  the  gage  have  caused 
considerable  trouble,  and  the  records  have  been  frequently  interrupted. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull = Bill letin;  WS=Water- 
Supply  Paper) : 

Description:  Ann  18,  iv,  p  188;  Bull  140.  pp  121-122;  WS  15,  p  98;  27,  p  78;  37,  p  242;  50,  p  307;  66,  p  39; 
«,  p  57;  99,  pp  152-153;  131,  pp  50-51. 

Di£charge:  Ann  18,  fv,  p  189;  20,  iv,  p  302;  Bull  131,  p  92;  140,  p  122;  WS  15,  p  98;  27,  p  87;  37,  p  242;  50, 
p  308;  66,  p  30;  84,  p  58;  99,  p  153;  131,  p  51. 

Dischaige,  daily:  Ann  18,  iv,  p  190. 

Dischaiige,  flood:  Ann  18,  iv,  pp  184-186. 

Diacfaaige,  monthly:  Ann  19,  iv,p334;  20,iv,pp264,295;  22,iv,p329;  WS75,pl38;  84,p59;  99,  p  154; 
131.  p  53. 

Diacbaige,  yearly:  Ann  20,  iv,  p  55. 

Gagcheightfl:  Bull  140,  p  122;  WS15,p08;  27,p85;  37,  p  243;  50,  p  308;  66,p39;  84,p58;  99,  pp  153-154; 
131,  p  52. 

Hydrographs:  Ann  18,  Iv,  p  190;  19,  iv,  p  334:  20,  iv,  p  296;  WS  75,  p  138. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  266. 

Rating  UbU»:  Annl8,iv.p  189;  19,lv,p333;  BuU  120,  p  122;  WS  39,  p449;  84,p59;  99,  p  154;  131,  p  52. 
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Discharge  measiiremerUs  of  Platte  River  near  Columbus ^  Nebr.,  in  1905. 


Date 


March  16.. 
April  27... 
Mil  y  16.... 


Hydrographer. 


Dobson,  Bates,  and  Gardner. 

II.  C.  Gardner 

do 


June  21 ' do 

Julys I do 

July  14 ' do 

August  12 j do 

September  27.. j  ¥^.  Dobson. 
October  13 do 


Width. 


Feet. 
2,310 
2,330 
2,300 
2,280 
2,285 
2,295 
1,660 
1,486 


Area  of 
section. 


Sq.ft. 
1,473 
4,153 
7,384 
7,256 
5,899 
3,336 
1,060 
880 
586 


Mean         Gaee 
velocity.  I  height. 


Dis- 
chan^ 


Ft.  per 
sec. 

2.70 

3.28 

4.52 

3.79 

3.36 

2.55 

2.31 

1.98 

1.52 


Feet. 
3.08  I 
4.45 
5.60 
6.10 
4.45 
3.50 
2.25 
2.10 
1.80 


Sec.-ft. 
3,978 
13.630 
33,410 
27,570 

iy,7«) 

8,514 

2,341 

1,739 

891 


Daily  ga^e  height  ^  in  feet,  of  Platte  River  near  ColumbuSf  Nebr.  ^  for  1905. 


Day. 


Mar. 


Apr. 


11 

12 

13 1 

14 

15 

16 

17 

3.1 

18 

3.6 

19 

3. 2 

20 

3. 8 

21 

3. 7 

22 

3.6 

23 

3.7 

24 

3.5 

25 

3. 3 

26: 

3. 1 

27 

3.0 

28 

2. 8 

29 

2  7 

30 

2. 6 

31 

2.6 

2.6 

2.4 

2.6 

2.7 

2.6 

3.0 

3.2 

3.1 

3.1 

2.9 

2.9 

2.8 

2.6 

2.7 

2.6 

2.6 

2.8 

2.8 

2.8 

3.4 

3.8 

4.0 

4.2 

4.4 

4.6 

4.8 

5.0 

5.3 

5.15 

5.1 


May. 

4.8 
4.6 
4.4 

4.15 

4.75 

5.6 

4.5 

4.4 

4.5 

4.3 

4.6 

4.55  I 

5.3    i 

5.75 

6.2 

5.45 

5.6 

5.15 

4.6 

4.55 

4.35 

4.35 

4.25  I 

4.2 

4.1  : 

4.25 
4.15 
4.45 
5.1  ' 
5.25 
5.5    I 


June. 


5.35 

5.55 

5.5 

5.35 

5.3 

5.2 

5.2 

5.2 

4.95 

5.25 

5.1 

5.3 

5.3 

5.25 

5.3 

5.3 

5.8 

5.35 

5.45 

5.15 

5.15 

4.95 

6.35 

5.4 

5.25 

&25 

5.3 

5.0 

4.95 

4.85 


July. 

4.6 
4.65 
4.85 
5.3 
4.95 
5.5 
4.7    I 
4.55 
4.2    I 
4.15  , 
4.0    ' 
3.75  I 
3.55 
3.35  I 
3.15  I 

3.0  I 
2.85  i 
2.7 
2.5 
2.3 
2.3 
2.2    I 
2.25 

2.1  I 
2.1  1 
2.85  I 
3.15  , 
2.85  ' 
2.7  I 
2.65 
2.6    I 


Aug. 

2.75 
3.2 
3.2    I 
3.4 
3.2    { 
3.25  I 
3. 15 

3.0  i 
2.8 
2.5    ! 
2.35 
2.25  I 
2.25  I 
2.2 
2.2 
2.25 
2.5 
2.55 
2.6 
2.35 
2.35 
2.25  , 
2.3 
1.95  { 
1.9 

2.1  I 

2.2  I 
1.75  . 
1.55 
1.35 
1.15 


Sept.   '    Oct. 


1.5    I 
.75 
.7 
.75  . 

1.6 

1.8 

2.35 

2.85  ' 

2.65 

2.4 

2.2 

1.9 

1.85! 

2.6 

2.55 

2.2 

2.25 

3.5 

3.45 

3.35 

3.25 

3.15 

3.0 

2.95 

2.45  , 

2.2    I 

2.05 

1.9    I 

1.75 

1.7 


1.7 

1.55 

1.5 

1.5 

1.3 

1-3 

1.2fi 

1.2 

1.35 

1.2 

1.15 

1.15 

1.2 

1.35 

1.4 

1.3 

1.35 

1.3 

1.35 

1.4 

1.5 

1.6 

1.65 

1.85 

2.0 

1.9 

1.9 

2.0 

2.5 

2.5 

2.5 


Note.— Gage  heights  estimated  April  22-27. 
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Station  rating  taJtUfor  Platte  River  near  Columbus,  Nebr.,from  March  17  to  May  31,  1905, 


Gage 
height. 

Discharge. ' 

heiS^t. 

Discharge. 

Gage 
height. 

1  Discbarge. 

Gage 
height. 

Discharge. 

Feet. 

8ec.~fL 

F.e,. 

Sec.'ft. 

Feet. 

Sec.-ft. 

Feet. 

Secft. 

2.40 

1,750 

3.40 

5,530 

4.40 

13, 170 

5.40 

1        29,400 

2.  SO 

2,000 

3.50 

6,100 

4.50 

j        14,260 

5.50 

31,450 

2.60 

2,280 

3.60 

6,720 

4.60 

15,500 

1        5.60 

1        33,550 

2.70 

2,580    1 

3.70 

7,380 

4.70 

16,900 

'        5.70 

,        35,700 

2.80 

2,910 

3.80 

^,080 

4.80 

18,450 

5.80 

i        37,900 

2,90 

3,270 

3.90 

8,820 

4.90 

1        20,100 

5.90 

1        40,150 

3.00 

3,650 

4.00 

9,600 

5.00 

21,800 

1        6.00 

,        42,450 

3.10 

4,060 

4.10 

10,420 

5.10 

23,600 

6.10 

44,800 

3.20 

4,510 

4.20 

11,280 

1        5.20 

25,450 

6.20 

47,200 

3.30 

5,000 

4.30 

12,190 

5.30 

1        27,400 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  three  discharge  meas- 
arements  made  during  1905.  Owing  to  tne  shifting  character  of  the  stream  bed,  estimates  based  on 
the  above  table  and  on  that  following  can  only  be  considered  rough  approximations. 

Station  rating  table  for  Platte  River  near  Columbug,  Nehr.,from  June  1  to  October  31  ^  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.40 

80 

2.40 

2,780 

3.40 

8,040 

4.80 

23,300 

1.50 

260 

2.50 

3,180 

3.50 

8,780 

'        6.00 

26,350 

1.60 

460 

2.60 

3,600 

3.60 

9,570 

'        5.20 

29.600 

1.70 

670 

2.70 

4,040 

3.70 

10,420 

5.40 

32,950 

1.80 

900 

2.80 

4,500 

3.80 

11,330 

,        5.60 

36,500 

1.90 

1,150 

2.90 

4,900 

3.90 

12,280 

5.80 

40  150 

2.00 

1,430 

3.00 

5,520 

4.00 

13,280 

6.00 

44,000 

2.10 

1,730 

3.10 

6,090 

4.20 

15,450 

6.20 

4S,000 

2.20 

2,060 

3.20 

6,700 

4.40 

17,830 

6.40 

52, 150 

2.30 

2,400 

1    '■*' 

7,350    1 

4.60 

20,450 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  six  discharge  measure- 

Donts  made  during  1905,  and  is  fairly  well  defln<  '  '  "*    '       *" ^ 

precedipor  table. 


ments  made  during  1905,  and  is  fairly  welldeflned  between  gage  heights  1.8  feet  and  5  feet.    See  note  to 


Estimated  monthly  discharge  of  Platte  River  near  Columbus ^  Nehr.^for  1905. 
[Drainage  area,  56,870  square  miles.] 


Month. 


March  17-31. 

April 

May 

Jane 

July 

August 

September. . 
October 


The  period. 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

8,080 

2,280 

4,014 

27,400 

1,758 

7,800 

47,200 

10,420 

19,360 

61,100 

24,050 

31,180 

34,700 

1,730 

10,770 

8,040 

0 

3,217 

Total  in 
acre-feet. 


8,780 
3,180 


2,978  I 
604  I 


146,200 
464,100 
1,190,000 
1,855,000 
662.200 
197,800 
177,200 
37,140 

4,730,000 


Run-off. 


Second-feet 

per  square 

mile. 


0.006 
.137 
.340 
.548 
.189 
.057 
.052 
.011 


Depth  in 
Inches. 


0.048 
.153 
.392 
.611 
.218 
.066 
.068 
.013 
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LOUP  RIVER  AT  COLUMBUS,  NEBR. 

The  Loup  and  its  branches,  which  form  the  most  important  tributaries  of  the  Platte,  drain 
an  area  13,540  square  miles  in  extent,  lying  in  the  heart  of  Nebraska.  The  Loup  proper  is 
formed  by  the  junction  of  North  and  Middle  Loup  rivers,  which  unite  near  the  city  of  St. 
Paul,  the  Middle  Loup  in  turn  receiving  the  Soutli  Loup  in  the  southwestern  part  of  Howard 
County.    The  principal  tributaries  are  Beaver,  Cedar,  Calamus,  and  Dismal  creeks. 

The  country  drained  is  generally  rolling,  with  an  occasional  high  plain  or  table-land.  The 
headwaters  of  the  North  and  Middle  Loup  lie  in  a  region  of  sand  hills,  among  which  are 
found  numerous  lakes  varying  in  size  from  small  ponds  up  to  those  with  an  area  of  several 
square  miles.  The  immediate  valleys  of  the  streams  are  composed  of  alluvial  deposits  of 
sand,  gravel,  and  loam,  with  areas  of  yellow  clay  and  tine  sandy  loam  beyond.  The  region 
abounds  in  springs,  caused  by  the  percolation  of  the  precipitation  through  the  sandy  soil  to 
the  impervious  clays  below,  and  this  fact  no  doubt  accounts  for  the  remarkable  constancy  of 
flow  of  the  streams.  The  soil  is  generally  fertile,  and  large  quantities  of  hay,  grain,  etc.,  are 
grown.  The  streams  are  subject  to  a  succession  of  floods  during  the  spring  and  early  sum- 
mer, the  result  of  melting  snows  and  heavy  rainfall  in  the  spring  months.  As  a  lai^  part  of 
the  area  is  grass  grown,  evaporation  is  considerable,  averaging  5  feet. 

A  comparatively  small  amount  of  water  is  diverted  for  irrigation,  the  ditches  generally  be- 
ing small  and  covering  limited  areas.  A  number  of  power  plants  are  in  operation,  and  others 
of  considerable  extent  have  been  proposed,  particularly  one  near  Columbus,  by  which  it  is  be- 
lieved that  about  20,000  continuous  horse-power  may  be  developed. 

The  gaging  station  was  established  October  13,  1894.  It  is  located  about  75  yards  above 
the  Union  Pacific  Railroad  bridge  and  6  miles  above  the  mouth  of  the  river,  in  sec.  23,  T.17  N., 
R.  I'W. 

At  the  measuring  section  the  river  is  straight  for  about  1.000  feet  above  and  a  considerable 
distance  below.  The  left  bank  is  high ;  the  right  is  low  and  overflows  at  high  water.  The  bed  is 
composed  entirely  of  shifting  sand.  There  is  but  one  channel  at  all  stages,  and  the  current  is 
rapid.  The  channel  is  unobstructed.  At  the  lower  gaging  station  the  river  flows  chiefly  in  a 
deep  channel  near  the  right  bank,  obstructed  by  the  piling  of  an  old  bridge  a  short  distance 
below  the  existing  highway  bridge.  Gage  heights  range  from  3  to  12  feet,  excessive  floods 
being  very  rare  and  usually  caused  by  ice  gorges. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero-mark  on  the  cable.  In  the  spring  of  1905  the  cable  at  this  station, 
which  consisted  of  a  five-eighths  inch  steel  wire,  was  broken  by  the  ice.  Later  in  the  season  it 
was  replaced  by  a  new  three-fourths  inch  steel  cable.  During  the  time  that  the  cable  was 
out  measurements  were  made  from  the  highway  bridge  or  from  the  Union  Pacific  Railroad 
bridge  near  the  station. 

Two  gages  are  maintained  at  this  station — one  a  vertical  staff  spiked  to  piling  at  the  cable, 
the  other  a  st-andard  chain  gage  at  the  highway  bridge  IJ  miles  below.  The  gage  heights 
here  reported  are  those  of  the  gage  at  the  highway  bridge,  the  observer  being  W.  D.  Benson. 
The  length  of  the  chain  is  24.50  feet.  These  gages  are  referred  to  two  bench  marks  as  fol- 
lows: (1)  A  standard  United  States  Geological  Survey  bench  mark,  located  72  feet  cast  of 
the  upper  gage ;  elevation  21 .83  feet  above  the  zero  of  the  lower  gage  and  13.27  feet  above  the 
zero  of  the  upper  gage.  (2)  A  cross  cut  on  the  west  end  of  the  cap  of  the  first  bent  at  tlie 
north  end  of  the  highway-bridge  approach;  elevation  10.91  feet  above  the  zero  of  the  lower 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull = Bulletin;  WS= Water-Sup- 
ply Papers): 

Description:  Ann  18,  iv,  p  182;  Bull  131,  p  32;  140,  p  118;  WS  15,  p  97;  27,  p  78;  37  pp  240-241;  50,  pp 
306-307;  66,  p.  38;  84,  p  55;  99,  p  145;  131,  pp  82-83. 

Discharge:  Ann  18,  iv.  p  182;  Bull  131,  p  91;  140,  p  118;  WS  15,  p  97;  27,  p  87;  35,  p  16;  37,  p  241;  50,  p 
907;  66,  p  38;  84,  p  56;  99,  p  146;  131,  p  »1. 
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Diacliaige,  dJiUy :  Ann  18,  iv,  pp  183-184;  131,  p  8S. 

Discharge,  flood:  Ann  18,  Iv,  pp  184-186. 

DiactaAige,  monthly:  Annl8,iv,pl87;  19,iv,p332;  iO, Iv,  pp 283, SM;  22,lv,p328;  BuU  140,  p  UO;  W8 
75;  p  137;  84,  p  57;  W,  p  147;  131,  p  80. 

Diacharge,  yearly :  Ann  20,  iv,  p  65. 

•GageheighU:  BuU  140,  p  119;  WS  15,  p97;  37,p86;  37,  p  241;  50,  p  307;  60,p3O;  84,p56;  99,  p  146; 
131  p84. 

Hydrographs:  Ann  18,  iv,  p  184;  19,  iv,  p333;  30,1t,  p296;  22,ly,p328. 

Rainfall  and  run-off  relation :  Ann  20,  Iv,  p  266. 

Rating  Ubles:  Ann  18,  iv,  p  183;  19,  iv,  pp  331-332;  Bull  140,  p  119;  W8  39,  p  449;  84,  p  57;  99,  p  147. 

DMutrge  measurements  of  Loup  River  at  CoLutnbuSf  Nehr.,  in  1906. 


Date. 


Hydrographer. 


Haicb  17 H.  C.  Gardner. 

May  4. do. 

May  16. J do. 

June  21 do. 

July  8. do. 

July  14. 

August  12 

September  27.. 


Width. 


October  13. 


....do 

....do 

F.  S.  Dobaon. 
...  do 


Feet. 
820 
295 
740 
660 
800 
540 
800 
180 
330 


Area  of 
section. 


aq.jt. 

1,046 

870 

2,162 

1,095 

2,040 

1,144 

1,945 

774 

965 


Mean    '     Qase 
velocity,     height. 


Ft.  per 
eec. 

4.46 

6.72 

5.96 

3.13 

4.54 

3.00 

2.62 

4.07 

4.26 


Feet. 
4.40 
4.55 
5.90 
4.65 
5.30 
4.80 
4.20 
>4.Q3 
4.18 


Plf- 
charge. 


Sec'/t. 
4,650 
4,982 
12,890 
5,316 
9,263 
4,126 
5,080 
3,163 
4,113 


a  New  rod;  old  rod  read  43)  feet. 
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DaUy  gage  heighit  in  feet,  of  Loup  River  at  Cotumbtts,  Nebr.^for  1905. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

4.8 

6.8 

6.9 

6.0 

4.76 

4.4 

4.45 

4.5 

4.4 

4.35 

4.35 

4.3 

4.3 

4.25 

4.3 

4.65 

4.45 

4.6 

5.6 

4.6 

4.5 

4.85 

4.55 

4.6 

4.7 

4.56 

4.56 

4.4 

4.4 

4.4 

4.4 

Sept. 

4.4 

4.36 

4.3 

4.3 

4.5 

4.6 

4.85 

4.85 

4.55 

4.5 

4.45 

4.4 

4.45 

4.95 

5.5 

5.1 

4.95 

5.25 

6.25 

6.3 

4.85 

4.65 

4.4 

4.3 

4.45 

4.1 

4.3 

4.25 

4.25 

4.25 

Oct. 

4.25 
4.4 

4.35 
4.3 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.3 
4.35 
4.4 
4.4 
4.6 
4.5 
4.45 
4.55 
4.45 
4.3 
4.4 
4.35 
4.2 
4.2 
4.2 
4.2 
4.26 
4.35 
'   4.25 
4.25 

Nov. 

4.2 

4.15 

4.1 

4.1 

4.25 

4.5 

4.35 

4.3 

4.3 

4.35 

4.35 

4.4 

4.4 

4.45 

4.35 

4.35 

4.35 

4.45 

4.4 

4.4 

4.35 

4.3 

4.65 

4.65 

4.65 

4.5 

4.6 

4.5 

3.95 

5.45 

1 

1 

4.3 

4.4 

4.5 

4.9 

4.6 

4.4 

4.2 

4.1 

4.2 

4.3 

4.3 

4.2 

4.2 

4.3 

4.4 

4.3 

4.3 

4.3 

4.2 

5.6 

6.2 

6.15 

5.1 

5.05 

5.0 

4.95 

4.95 

4.95 

4.9 

4.7 

4.6 

4.55 

4.7 

4.6 

4.75 

4.85 

4.8 

4.7 

4.75 

6.6 

6.0 

4.9 

6.8 

6.36 

6.9 

5.8 

5.4 

5.0 

4.95 

4.9 

4.9 

4.8 

4.76 

4.65 

4.6 

4.9 

4.96 

5.1 

6.95 

6.1 

5.75 

5.2 

6.0 

6.6 

6.0 

4.7 

4.66 

4.35 

4.26 

4.46 

4.36 

4.6 

4.6 

4.55 

4.45 

4.5 

4.6 

4.7 

4.6 

4.6 

4.7 

4.85 

5.0 

6.4 

6.5 

6.65 

6.2 

4.95 

6.9 

7.0 

6.05 

6.85 

6.25 

6.7 

6,65 

6.85 

5.7 

5.8 

5.4 

5.22 

5.0 

4.95 

4.9 

4.75 

4.6 

5.0 

4.95 

4.85 

4.8 

4.8 

4.8 

4.85 

4.85 

4.95 

5.16 

4.96 

7.95 

.  6.4 
6.4 
6.2 
4.95 

.   4.5 

2 

3 

4 

5 

6 

7 

8 

4  5 

9 

5  7 

10 

5.7 

11 

5  75 

12 

5  7 

13 

5  8 

14 

6.5 

15 

6  0 

16 

5  95 

17 

4.4 
4.6 
4.7 
4.9 
4.7 
4.7 
4.6 
4.4 
4.5 
4.5 
4.6 
4.4 
4.3 
4.2 
4.3 

5.85 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

Note.— Q age  height  estimated  April  22-27,  inclusive, 
inclusive. 


River  frozen  November  30  to  December  7, 
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Daily  diwhargef  in  second-feet,  of  Loup  River  at  Cciumhas^  Nehr.^for  1905. 


Day. 


Mar.       Apr.    I   May.      June. 


July.       Aug.       Sept. 


1 3,950 

2 1 1  4,400 

3 I  4,900  ' 

4 '  6,950  I 

5 ' j  5,400  . 

6 1 1  4,400 

7 '  3,500 

8 3,050 

9 ' 3,500 

10 ; I  3,950 

11 ■ 3,950 

12 ' 3,600 

13 ' 3,500 

14 3,950 

15 ' 4,400 

16 ' I  3,950 


17.. 
18.. 
19.. 
20.. 
21., 
22. 
23. 
24. 


4,400 
5,400 
5,900 
6,950 
5,900 
5,900 
5,400 
4,400 

25 •     4,900 

4,900 
5,400 
4,400 
3,950 
3,500 
3,950 


26. 
27. 
28. 
29. 
30. 
31. 


3,950 
3,950 
3,500 
11,100 
8,700 
8,400 
8,100 
7,800 
7,500 
7,225 
7,225 
7,225 
6,950 
6,900 


5,400 
5,150 
5,f00 
5,400 
6,150 
6,675 
6,400 
5,900 
6,150 
11,100 
7,500 
6,950 
12,300 
15,780 
19,350 
12,300 
9.900 
7,500 
7,225 
6,950 
6,950 
6,400 
6,150 
5,650 
5,400 
6,950 
7,225 
8,100 
19,680 
14,150 


8.700 
7.600 
10,500 
7,500 
5,900 
5,650 
4,175 
3,725 
4.650 
4,175 
5,400 
5,400 
5.150 
4,650 
4,900 
5.400 
5,900 
5,400 
5,400 
5,900 
6,675 
7,500 
16, 100 
16,750 
11,400 
8,700 
7.225 
19,350 
20,000 
13,820 


19,020  ' 
15,120 
18,050 
17,060 
12,600 
11.700 
12,300 
9,900 
8,370 
6,750 
6,050 
5,400 
4,270 
2,000 
5,220 
5,100 
4,730 
4,650 
4,800 
4,920 
5,310 
5,460 
6,130 
7,400 
6,430 
25,800 
15,450  , 
9,450 
8,430  I 
7,320  I 


I 


12,000  1 4,970 


6,700 
19,190 
13,600 
8.270 
7,000 
5,300 
5,700 
6,110 
5,T20 
5,600 
5,750 
5,600 
5,550 
5,250 
5,450 
6,700 
6,110 
6,850 
12,100 
6,200 
6,150 
8,000 
6,300 
6,500 
7,000 
6,110 
6,050  . 
5,230  I 
5, 170  ' 
5,100  , 
5,050  i 


5,000 
4,700 
4,420 
4.380 
5,300 
5,770 
7,000 
6,960 
5,300 
5,010 
4,700 
4,410 
4,600 
7,110 

10,250 
8,400 
6,950 
8,580 

14,600 
8,710 
6,130 
5,050 
3,810 
3,310 
3,950 
2,400 
3,150 
3,000 
3,050 
3,120 


Oct- 

3,180 
3,910 
3,750 
3,580 
3,200 
3,250 
3,300 
3,350 
3,880 
3,940 
4,000 
4,070 
4,350 
4,600 
4,600 
5,600 
5,100 
4,850 
5,330 
4,850 
4,110 
4,600 
4,380 
3,670 
3,670 
3,670 
3,670 
3,900 
4,380 
3,900 
3,900 


Nov. 

3,670 
3,450 
3,210 
3,210 
3,900 
5,100 
4,380 
4,110 
4,110 
4,380 
4,380 
4,600 

4,6a) 

4,850 
4,380 
4,380 
4,380 
4.850 
4,600 
4,600 
4.380 
4,110 
5,850 
5,350 
5,850 
5,100 
5,600 
5,100 
2,600 
2,600 


Note.— Tbe  daily  discharge  was  obtained  from  a  rating  table  March  17  to  July  10;  and  by  the  indi- 
THit  method  for  the  remainaer  of  the  year. 

Estimated  monthly  discharge  of  Loup  River  at  CcHumbuSj  Nehr.^for  1905. 
[Drainage  area,  13,540  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


March  17-31. 

.Vprll 

May 

June 

July 

August 

September. . . 

October 

November... 


!  I 

Maximum.  Minimum.      Mean. 


6,950 

3,500 

11,100 

3,050 

19,680 

5,150 

20,000 

3,725 

25,800 

2,900 

19,190 

5,050 

14,600 

2,400 

5,600 

3,180 

5,850 

2,600 

Tbe  period. 


5,017 

5,492 

8,665 

8,117 

9,067 

6,949 

5,637  I 

4,082 

4,389 

I 


I 


Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

149,300 

0.371 

0.207 

326,800 

.406 

.453 

532,800 

.640 

.738 

483,000 

.599 

.668 

557,500 

.670 

.772 

427,300 

.513 

.591 

335.400 

.416 

.464 

251,000 

.301 

.347 

261,200 

.324 

.362 

3.324,000 

Non.— No  estimate  for  ice  period. 
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KANSAS  RIVER  DRAINAGE  BASIN. 

GENERAL  FEATURES. 

The  dnunage  bajsin  of  Kansas  river  lies  between  the  basins  of  the  Platte  and  the  Arkansas, 
entirely  within  the  region  of  the  Great  Plains  and  extends  through  the  arid,  semiarid,  and 
humid  regions.    It  extends  from  Eastern  Colorado  to  Missouri  river,  a  distance  of  485  miles. 

The  country  presents  throughout  the  same  general  appearance  so  far  as  contour  of  surface 
is  concerned.  It  is  a  rolling  prairie,  through  which  the  streams  meander  in  winding  courses 
in  broad,  fertile  bottoms  flanked  on  either  side  by  bluffs.  In  the  eastern  part  of  Kansas  the 
rivers  are  fringed  with  groves  of  timber;  but  to  the  west  this  becomes  more  and  more  scant, 
practically  disappearing  at  the  ninety-ninth  meridian. 

The  principal  tributaries  are  Smoky  Hill  and  Republican  rivers,  whbse  union  forms  the 
main  stream,  and  Blue  River. 

REPUBLICAN  RIVER. 
DESCRIPTION  OF  BASIN. 

Republican  River  rises  in  the  arid  plains  of  Eastern  Colorado,  flows  northeastward  into 
southwestern  Nebraska,  then  eastward  through  the  southern  tier  of  counties  to  Superior, 
where  it  turns  to  the  southeast,  enters  Kansas,  and  about  2  miles  northeast  of  Junction 
unites  with  Smoky  Hill  River  to  form  Kansas  River.  The  length  of  the  basin  east  and  west  is 
approximately  360  miles,  its  greatest  width  is  120  miles,  and  the  total  area  drained  is 
25,840  square  miles.  The  river  is  wide  and  rather  shallow,  with  a  rapid  descent,  and  the  bed 
is  largely  shifting  quicksand  of  the  most  unstable  character. 

In  the  upper  portion  of  its  course  the  Republican  receives  many  tributaries,  chiefly  from 
the  south.  Nearly  all  of  these  flow  through  a  region  where  the  rainfall  is  less  than  22  inches; 
but  as  this  part  of  the  basin  is  covered  with  buffalo  grass,  which  sheds  rain  like  a  roof,  the  per 
cent  of  rainfall  reaching  the  streams  is  great.  Near  the  mouth  the  drainage  area  is  very 
narrow,  and  the  tributaries  are  small  and  unimportant;  but  here  the  rainfall  is  28  to  3S 
inches.  Many  small  springs  occur  along  the  main  stream  and  its  branches  and  the  ground 
water  lies  generally  at  medium  depth .  There  are  no  lakes  or  marshes  of  any  considerable  ex- 
tent in  the  area. 

The  soil  of  the  middle  part  of  the  basin  is  a  porous,  sandy  loam  and  about  55  per  cent  of 
the  land  is  under  cultivation;  along  the  lower  course  the  soil  is  black  loam  and  clay  and 
about  75  per  cent  of  the  land  is  cultivated.  The  rainfall  in  the  lower  basin  is  considered 
sufficient  for  all  growing  crops  and  there  are  no  irrigation  works. 

The  Republican  is  subject  to  sudden  rises  and  falls  and  occasionally  overflows  its  baoka. 
The  most  notable  flood  since  1895,  when  the  gaging  station  at  Junction  was  established, 
occurred  in  May  and  June,  1903.  This  covered  all  the  low  bottom  lands  and  washed  away 
fences,  houses,  crops,  railway  tracks,  bridges,  stock,  and  everything  movable. 

Information  in  regard  to  the  basin  is  contained  in  the  following  Annual  Reports  of  the 
United  States  Geological  Survey:  Eighteenth,  Part  IV,  page  194;  Twenty-first,  Part  IV, 
page  219. 

REPUBLICAN  RIVKR  NEAR  BOSTWICK,  NEBR. 

This  station  was  established  June  6, 1904.  It  is  located  at  a  highway  bridge  1  mile  south 
of  Bostwick,  Nebr.,  in  sec.  23,  T.  1  N .,  R.  8  W.,  and  replaces  a  station  established  at  Superior, 
Nebr.,  in  1895. 

The  channel  is  straight  both  above  and  below  the  station.  The  left  bank  is  high,  but 
the  right  bank  is  low  and  subject  to  overflow  at  high  stages.  The  bed  of  the  stream  is 
comf>osed  of  shifting  sands.  The  channel  is  somewhat  obstructed  by  ice  breakers  and 
piers,  but  not  seriously  so.  The  current  is  never  sluggish,  even  at  low  stages.  Gage  heights 
have  a  range  of  about  10  feet 

Discharge  measurements  are  made  from  the  bridge,  which  has  three  150-foot  spans  rest- 
ing on  tubular  concrete  piers.  The  initial  point  for  soundings  is  the  zero  mark  on  the  hand 
rail  in  line  with  the  south  face  of  the  north  downstream  pier. 
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The  gage  was  read  during  1905  by  M.  A.  McPherBon,  who  lives  one-fourth  mile  distant. 
It  is  of  the  standard  chain  type  and  the  length  of  the  chain  is  20.52  feet.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  The  top  of  the  cast-iron  bearing  shoe  at  the  north 
end  of  the  downstream  truss  of  the  north  span ;  the  shoe  rests  on  rollers  on  the*  top  of  the  pier 
and  has  three  openings,  the  east  opening  being  the  bench  mark ;  elevation ,  1 5.75  feet.  (2)  The 
northwest  cardinal  point  of  the  rim  or  edge  of  the  cover  plate  of  the  pier  at  the  south  end 
of  truss  described  above;  elevation,  15.80  feet.    Elevations  are  above  the  zero  of  the  gage. 

A  description  of  this  station  with  gage  height  and  dischai^e  data  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  SUtes  Geological  Survey,  pages  102-104. 

Digchar^e  measuremerUs  of  Republican  River  near  Bottwickj  Nebr.,  in  1906. 


Date. 

Hydrographer 

j  Width 

Area  of 
section. 

Sq.ft. 

639 

>Q0 

585 

3,188 

1,806 

1,141 

350 

Mean 
velocity. 

hel^V 

Dis- 
charge. 

March  22 

April  29 

June? 

July  6. 

July  26. 

Arigust  10 

September  30. . 

H.  C.  Gardner 

do 

1 

'   Feet. 

:        430 

!        930 
420 
440 
43U 
410 
120 

Ft,  per 
tec. 

1.85 

2.40 

1.78 

4.66 

3.27 

2.70 

1.80 

Feet. 
2.45 
3.00 
2.55 
8.30 
5.45 
J.  55 
1.32 

8ec.-ft. 
1,181 
2,000 

do 

do 

do 

do 

F.  S.  Dobsou 

1,045 
14,870 
5,915 
3,082 
648 

Daily  i 

jage  height,  in  feet,  ofRepubiican 

River  n 
May. 

2.76 

2.55 

2.5 

2.45 

2.45 

2.35 

2.35 

2.35 

2.4 

2.45 

6.1 

2.7 

3.0 

3.05 

3.15 

5.4 

4.1 

3.15 

2.95 

2.7 

2.5 

2.45 

2.35 

2.45 

2.35 

2.25 

2.45 

2.25 

5.4 

3.9 

3.7 

ear  Bostwick,  I 
June.      July. 

Vebr.,for  1905. 

Day.                              Mar. 

1 

Apr. 

2.15 
2.15 

Aug.      Sept. 

Oct. 

1.2.1 

1      

3.3    '      6.25  j      6.35  I       1.2 

2 

3.3          8.7          6.45  |      1.2    '        1.15 

3 

2.2 
2.15 
2,15 

4.1           9.3          6.9           1.9             1.15 

4      1 

3.7         10.4          7.3    ;       1.9             1.15 

5 

2.9           9.5           5.65  1       1.9             1.1 

6 - 

2.15 
2.5 
2.4 
2.35 

2.65 
2.65 
2.35 

7.65         5.3    1       1.9             1.1 

7 

8          

' 

5.5          5.5           1.5             1.1 
4.75         4.65    .     1.1             1.1 

9    

1 

2.25         4.5           4.05         1.3             1.05 

10 

2.25 

2.2 

2.2 

2.1 

2.1 

2.1 

2.05 

2.1 

2.05 

2.05 

2.0 

2.25 

2.05 

2.2 

2.45 

2.6 

2.95 

2.8 

2.35         4.6          3.8           1.9             1.0 

11 

2.4          4.1           3.5           1.3 

1.0 

12 

13 ! 

14 i 

15          1 

2.5          3.6 
4.0          3.35 
3.0          3.05 
2.7          2.9 
4.15,      2.85 
4.55         2.8 

3.05  '      1.3 
2.8    1      1.1 
2.5    1      1.1 
2.35         1.1 
2.5    '      1.2 
2.65         1.1 

1.0 
.95 
.95 
.95 

16    

1.0 

17 

.95 

18 

5.5 

3.85 

3.5 

3.0 

2.85 

5.2 

6.75 

6.05 

5.85 

5.5 

4.15 

3.85 

4,15 

2.7    '      2.85         1.3 

1.0 

19      

2.65         2.55 

1.2 

1.4 

1.45 

1.4 

1.35 

1.45 

1.6 

1.55 

1.0 

20 

4.1 

2.5 

2.4 

2.35 

2.25 

2.15 

5.7 

3.65 

3.5 

5.4 

4.65 

4.9 

2.15 

2.0 

1.85 

1.75 

1.7 

1.65 

1.65 

1.05 

21 

1.05 

22 

2.45 

2.5 

2.45 

2.4 

2.4 

2.4 

1.05 

23 

24 

25      

26 

27 

1.6    ■      1.55 
1.5    1       1.5 
1.3           1.4 
1.3    1       1.35 

28 

2.3    '      3.1 
2.3    1      3.0 
2.25        2.9 
2.2     -- - 

29        

30 

31                                                         ... 

l.H 

_ 
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Station  rating  table  for  Republican  River  near  Boatwick^  Nebr. ,  from  June  6,  190j^,  to  July  1 ,  1905. 


height. 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 


Discharge. 


Sec-ft. 
110 
160 
215 
275 
335 
400 
4«5 
535 
605 
680 
760 


0«.ge 
hei^t. 


Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 


Dlacharge. 

Gage 
height. 

8ec.-ft. 

Feet. 

845 

3.20 

930 

3.30 

1,020 

3.40 

1,115 

3.50 

1,210 

3.60 

1,310 

3.70 

1,415 

3.80 

1,525 

3.90 

1,635 

4.00 

1,750 

4.20 

1,870 

4.40 

Discharge. 

Sec-ft. 
1,995 
2,120 
2,250 
2,385 
2,555 
2,670 
2,815 
2,965 
3,115 
3,420 
3,750 


Gage 
leight. 


heigl 


Feet. 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


Dischaige.  I 


Sec.-fL 
«,090 
4,450 
4,820 
5,2}0 
5,610 
6,(00 
6,460 
6,900 
7,360 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  dischaige  measure- 
ments made  during  IdM  and  three  made  in  1905,  and  is  well  defined  between  gage-heights  1.5  feet  and 
3.5  feet.  Estimates  based  on  the  above  and  following  tables  are  liable  to  considerable  error,  owing  to 
the  shifting  character  of  the  stream  bed. 

Station  rating  table  for  Repuiiican  River  TiearBostwickf  Nebr  .from  July  2  to  October  31  f  1905. 


Ga«o 
height. 

Discharge. 

Feet. 

Sec-ft. 

1.00 

440 

1.10 

500 

1.20 

560 

1.30 

630 

1.40 

700 

1.50 

770 

1.60 

850 

1.70 

930 

1.80 

1,010 

1.90 

1,090 

2.00 

1,180 

2.10 

1,270 

2.20 

1,360 

2.30 

1,450 

2.40 

1,550 

2.50 

1,650 

Gage 
height. 


Feet. 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 


The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  dischaige  me 
urements  made  during  1905,  and  is  poorly  defined.    See  note  to  preceding  table. 
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Egtimated  monthly  discharge  of  Republican  River  near  Bottwickt  Nebr.,for  1905. 
[Drainage  area,  23,270  square  miles.] 


Month. 


March  22^1. 

April 

May 

June 

July 

August , 

September. . , 
October 


The  period. 


Discharge  in  second-feet. 


Maximum. 


1,210 
1,870 
7,190 
7,015 
24,500 
11,060 
1,000 


Minimum.     Mean. 


930 
760 
975 
975 
1,315 
630 
500 
410 


1,082 
1,060 
1,927 
2,940 
5,734 
3,062 
725 
479 


Total  in 
acre-feet. 


I 


21,460 
63,070 
118,500 
175,500 
352,600 
189,500 
43,140 
29,450 


993,200 


Run-ofl. 


Second-feet 

per  square 

mile. 


0.046 
.046 
.063 
.127 
.246 
.132 


Depth  in 
Inches. 


0.017 
.051 
.096 
.142 
.284 
.152 
.035 
.024 


RKPUBLJCAN    RIV1ER    AT   BENKELMAJN^,  NEBR. 

This  station  was  established  November  1,  1894,  discontinued  September  7,  1895,  and 
reestablished  May  20,  1903,  at  a  point  some  distance  below  the  original  location.  It  is 
located  about  one-half  mile  east  of  Benkelman,  Nebr.,  on  the  line  between  sees.  17  and  20, 
T.  1  N.,  R.  37  W. 

The  river  is  nearly  straight  both  above  and  below  the  station.  The  banks  are  low,  but 
seldom  overflow.  The  bed  is  composed  of  shifting  sand.  The  channel  is  slightly  obstructed 
by  the  piling  of  the  bridge,  on  which  considerable  debris  lodges  at  times  of  high  water. 
Hie  current  is  never  sluggish,  even  at  low  stages.  Gage  heights  have  a  range  of  about  4 
feet.     It  is  impossible  to  obtain  records  of  winter  flow. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge.  The 
initial  point  for  soundings  ia  the  zero  mark  on  the  upstream  hand  rail  at  the  east  end  of 
the  bridge. 

The  gage,  which  was  read  during  1905  by  Leon  L.  Hines,  is  a  vertical  staff  6  feet  long 
spiked  to  the  downstream  side  .of  the  second  bent  from  the  west  end  of  the  bridge.  The 
gage  is  referred  to  five  bench  marks,  as  follows:  (1)  The  top  of  the  south  end  of  the  concrete 
foundation  for  the  west  upright  bent  of  the  elevated  track  in  the  Burlington  and  Missouri 
River  Railroad  yards;  elevation,  16.14  feet.  Nos.  2,  3, 4,  and  5  are,  respectively,  the  tops 
of  the  south  ends  of  the  first,  second,  third,  and  fourth  bents  from  the  west  end  of  the 
bridge;  elevations,  respectively,  6.88,  6.74,  6.34,  and  6.19  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull=Bulletin;  WS=Water- 
Sapply  Paper): 

Description:  Bull  131,  p  33;  140,  pp  125-127;  WS  99,  pp  220-221;  131,  p  95. 

Discharge:  Ann  18,  iv,  p  206;  20,  Iv,  p  302;  Bull  131,  pp  33,  92;  140,  p  126;  WS  50,  p  311;  84,  p  113;  99, 
p221;  131,  p  95. 
Discharge,  mean  daily:  WS  131,  p  97 
Diachaige,  monthly:  WS  99,  p  222;  131,  p  98. 
Gage  heights:  Bull  140,  p  129;  WS  99,  p  221;  131,  p  96. 
Rating  Ubie:  Bull  140,  p  128;  WS  99,  p  222. 
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Date, 


STREAM   MEASUREMENTS    IN    1905,  PART   VIII. 
Discharge  measurements  of  Republican  River  at  Benkdnian^  Nebr.,  in  1906. 
Hydrographer. 


IL 


C.  Gardner, 
.do 


March  21.. 

May  2 

June  6 1 do 

July  5 do 

July  31 '  G.  W.  Bates.. 

August  28 1  II.  C.  Gardner 

September  28..!  F.  S.  Dobson. 


Width.; 


Feet. 

160 

230 

45 

65 


2i: 
130 


Area  of 
section. 

Sq.ft. 

e: 

(HI 
34 
24 
Tb 
6.7 
35 


Mean 
velocity. 


Ft.  per 
sec. 

1.16 

2.26 

1.79 

1.50 

2.29 

1.60 

1.40 


Gage    I      Dis- 
heignt.  I  charge. 


Feet. 
1.20 
1.35 
1.25 
1.10 
1.40 
.80 
1.10 


Sec.-lt. 
171 
13G 
61 
30 
160 
10 


DaUy  ga^e  height  j  in  feet  j  ofRepvhlican  River  at  Benkdman^  Nebr.yfor  1905. 


Day. 


Mar. 


1 

2 

3 1 

4       .      ....       .... 

1 
5 

6 

7 

8 j 

9 

10                 . 

11 

12 

13 

14 '..  .. 

15 1 

16 i 

17 1 

18 ' 

19 

1.4 

20 

1.35 

21 

1.2 

22 ! 

1.0 

23 

1.1 

24 

1.1 

25 

1.05 

26 

1.15 

27..      

1.2 

28 

1.2 

29 

1.1 

30 

1.0 

31 

1.25 

Apr. 


May.      June.  I  July.  |   Aug.      Sept. 


1.3  ! 
1.25  I 
1.3  I 
1.3  I 
1.3    ■ 

1.3  ; 

1.3  I 
1.4 

1.4  I 
1.4  I 
1.3  j 
1.3  ' 
1.3  I 
1.25  I 
1.25  ' 
1.25  I 
1.25  ■ 

1.3  I 

1.4  I 
1.3 
1.35  I 
1.3    I 
1.3 
1.45 
1.45 
1.4 
1.4 
1.4 
1.6 
1.5 
1.4 


1.4 

1.35 

1.25 

1.2 

1.25 

1.2 

1.15 

1.1 

1.15 

1.3 

1.4 

1.35 

1.35 

1.2 

1.2 

1.25 

1.45 

1.35 

1.25 

1.2 

1.2 

1.4 

1.2 

1.2 

1.15 

1.2 

1.2 

1.15 

1.15 

1.15 


1.3  I 

1.4  I 
1.25  I 
1.15  I 
1.1     1 

1.1 
1.18  I 
1.25  I 
1.25 
1.25  ' 
1.1     I 

!:«' 

1.0    I 

1.0  , 

1.1  ' 

1.05  I 
1.0    I 

1.15 

1.2 

1.15 

1.15 

1.1 

1.1 

1.1 

1.35 

1.35 

1.8 

1.3 


1.2    I 

1.1  I 

1.2  I 

1.1*1 

1.05  I 
1.2  ! 
1.1  i 
1.05 
1.05  I 
1.05  I 
1- 15  ', 
1.25  I 
1.15  ! 
1.05  I 

i.a^ 

1.05  ' 
1.0  I 
1.0  I 
.95  ' 

.95  I 
.95  I 
.95 

.8    I 

.8  i 

.8    , 

.85 ; 

.95 

.8    I 

.8    , 

.78 

.75 


0.8 
.8 


1.05 

1.1 

1.05 

1.3 

1.3 

1.2 

1.1 

1.2 

1.2 

1.1 

1.2 

1.1 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

LI 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 


Oct. 


1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.1 

1.2 

1.2 

1.2 

1.2 

1.2 

1,3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.3 

1.25 

1.25 

1.25 

1.25 

1.3 

1.35 

1.45 

1.55 

1.6 


SOUTH    FORK   OB'    REPUHLICAN    RIVER   AT   BENKELMAN,   NKBR. 

This  station  was  established  November  1,  1894,  discontinued  September  5,  1895,  and 
reestablished  May  20,  1903.  It  is  located  at  the  highway  bridge  about  three-fourths  of  a 
mile  east  of  Benkelman,  on  the  line  between  sees.  17  and  20,  T.  1  N.,  R.  37  W.,  and  is 
about  one-fourth  mile  above  the  mouth  of  the  South  Fork. 

The  channel  is  straight  both  above  and  below  the  station.  The  banks  are  low,  but  seldom 
overflow.    The  bed  is  composed  of  shifting  sand.    The  piling  of  the  bridge  obstructs  the 
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channe]  to  a  limited  extent.  Tlie  current  is  never  sluggish,  even  at  low  stages.  Gage 
heights  have  a  range  of  about  4  feet. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge.  The 
initial  point  for  soundings  is  the  zero  mark  on  the  upstream  hand  rail  at  the  east  end  of 
the  bridge. 

The  gage,  which  was  read  during  1905  by  Leon  L.  Ilines,  is  a  vertical  staff  5.5  feet  long 
^iked  to  the  upstream  side  of  the  first  bent  in  the  channel  from  the  east  bank  of  the  stream. 
It  is  referred  to  five  bench  marks,  as  follows:  (1)  The  top  of  the  south  end  of  the  concrete 
foundation  for  the  first  upright  bent  of  the  elevated  track  in  the  Burlington  and  Missouri 
River  Railroad  yards:  elevation,  18.29  feet.  Nos.  2, 3,  4,  and  5  are,  respectively,  the  tops  of 
the  south  ends  of  the  first,  second,  third,  and  fourth  bents  from  the  west  end  of  the  bridge; 
elevations,  respectively,  6.62,  6.48,  6.38,  and  6.20  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  == Annual  Report;  Bull = Bulletin;  WS=Watei^ 
Supply  Paper): 

Description:  Bull  131,  p  33;  140,  p  130;  WS  99,  pp  222-223;  131,  pp  06-99. 

Discharge:  Ann  18,  iv,  p  206;  BuU  140,  p  130;  WS  50,  p  311;  84,  p  113;  00,  p  223;  131,  p  99. 

Diachaige,  mean  daUy:  WS  131.  p  101. 

Discharge,  monthly:  WS  99,  p  224;  131,  p  102. 

Gage  heights:  Bull  140,  pp  130-131;  WS  99,  pp  223-224;  131,  p  100. 

Rating  table:  WS  99.  p  224. 

Discharge  measuitmenU  of  South  Fork  ofRepMican  River  at  Benkdirum,  Nebr.^  in  1906. 


Date. 


Hydrographer. 


I 


Maich21 II.  C.  Gardner. 

May2 _ do 

June  6 do , 

Julys do 

JnlySl O.W.Bates.-. 

August  28 H.  C.Gardner. 

September  28. .    F.  8.  Dobson. . 


Width. 


Feet. 
106 
210 

00 
100 

85 


75 


Area  of  ,    Mean         Gage 
section,    velocity,     height. 


Sq.ft. 
77 
73 
25 
29 
44 


Ft  per 
tec. 
1.82 
1.52 
1.36 
1.91 
1.63 


1.28 


Feet. 
1.77 
1.65 
1.30 
1.40 
1.45 


1.20 


Dis- 
charge. 


See.-tt. 
140 
111 
34 
51 
72 
0 
21 
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Daily  gage  heighiy  infeety  of  South  Fork  of  Republican  River  at  BenJedmcm,  Nehr.,for  1905, 


1 

Day. 

Mar. 

1 

2 

3   .   .      

4 

5 

6 

7 1 

8 

9 

10 

11 

12 

13 

14 

15 

16 •  ..' - 

17 

2.1 

18 

1.95 

19 

2.1 

20 

1.95 

21 

185 

22 

18 

23 

1.8 

24 

1.8 

25  . 

1.75 

26 

1.7 

27 

i« 

28 

1.7 

29 

17 

30... 

1.7 

31 

1.78 

Apr. 


1.85; 

1.7 

1.65 

1.9  ' 

1.65 

1.55 

2.05 

1.66 

1.5 

1.95 

1.7 

1.45 

1.9  , 

1.7 

1.35 

1.8 

1.6 

1.35 

1.75 

1.6 

1.3 

1.75 

1.6 

1.25 

1.75  1 

1.65 

1.35 

1.75 

1.7 

1.85 

1.75 

1.7 

1.6 

1-55  1 

1.7 

1.55 

1.5  i 

1.5 

1.35 

1.4 

1.55 

1.35 

1.4  1 

1.55 

1.3 

1.4 

1.55 

13.5 

1.5  ' 

1.5 

2.2 

1.45 

1.45 

1.7 

1.45  1 

1.6 

1.6 

1.55  1 

1.7 

1.55 

1.6  ' 

1.4 

1.2 

1.6  1 

1.75 

1.55 

1.8  1 

1.45 

1.45 

2.1 

1.46 

1.45 

2.25 

1.45 

1.35 

2.05 

1.65 

1.35 

2.05 

1.65 

1.35 

2.0  , 

1.6 

1.25 

1.8 

1.75 

1.25 

•1.75 

1.65 
1.75 

1.25 

I 


1.6 

1.65 

1.6 

1.5 

1.4 

1.4 

1.4 

1.35 

1.35 

1.25 

1.2 

1.2 

1.15 

1.1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.0 

1.1 

1.15 

I.l 

1.1 

1.1 

1.1 

1.05 

l.I 

1.2 

1.8 

1.7 


Aug.  1 
1.6 

Sept. 

Oct. 

IS  ' 

1.5  ! 

1 

1.5 

1.4 
1.35! 

•at  ' 

i 

1.3 

,w! 

1 

1.25  1 

1.2 
1.25  ' 

1.25  : 

1.3  ; 

' 

(O) 

1.55 

1.5 
1.5 

1.36 

1.35 



1.4 

, 

1.45 

1.3 

1.55 

1 

1.6 

I 


^Channel  obstructed  by  sand  August  14  to  October  31.     ' 

Station  rating  table  for  South  Fork  of  Republican  River  at  Benkdman^  Nebr.,from  March  17 

to  August  IS,  1905. 


F^t. 
1.00 
1.10 
1.20 
1.30 


I!     Gage 


hSS&l     ""-harge.'^.^X 


Sec.-ft. 


10   'i 

21 

35     'l 


Feet. 
1.40 
l-.W 
1.60 


Di.«icharge. 


Sec.-fL 
52 
73 
96 


A.    '!>"<='»'<!«. 


Feet, 
1.70 
1.80 
1.90 


8ec.-ft. 
123 
152 
183 


GaRe 
I    height. 

,  Feet. 

'  2.00 

I  2.10 

I  2.20 


Di.«;haxge. 

SeC'ft. 
215 
249 


The  above  table  is  applicable  only  for  open-channel  "onditions.  It  is  based  on  six  discharge  meas- 
urements made  during  1905.  Estimates  based  on  this  table  are  liable  to  considerable  error  owing  to 
the  shifting  character  of  the  stream  beds. 
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Estimated  monthly  diacharge  of  South  Fork  ofRepMiean  River  at  Benkelman,  Nebr.^for  1905. 
\  Drainage  area,  5,910  square  miles.] 


Month. 


I        Discharge  Iq  second-feet. 

i  "        <  '\ 

,  Maximum.  Minlmimi.      Mean. 


ToUl  In 
acre-feet. 


!  I 

March  17-31 2«  96  I  150      I  4,730 

April 300  I  52  1  Ml      j  8,390 

May I               137  j  52  100      I  6,149 

June 283'  21  68.6  '  4,082 

July 152  5!  35.4  2,177 

August  1-13 '                 96  21  47.7'  1,230 

The  period \  26,760 


Run-off. 


Second-feet 


Depth  in 


'*mX™'"^»'«»- 


0.027 
.024 
.017 
.012 
.006 
.0081 


0.015 
.027 
.020 
.013 
.0069 


REPl'BLICAN   RIVEU  AT  JUNCmOX,   KANS. 

This  station  was  established  x\pril  26,  1895.  It  is  located  at  the  wagon  bridge  at  the 
north  end  of  Washington  street,  Junction,  about  2  miles  above  the  mouth  of  the  river. 

The  channel  is  straight  for  about  300  feet  both  above  and  below  the  station  and  is  broken 
by  three  piers.  The  right  bank  is  high,  but  the  left  is  low  and  may  overflow  at  high  water. 
The  bed  of  the  stream  is  sandy  and  liable  to  change.  The  flow  is  moderately  rapid.  The 
flood  of  1903  cut  a  new  channel,  about  220  feet  wide,  north  of  the  wagon  bridge,  and  for  a 
time  this  carried  most  of  the  water.  This  channel  was  at  first  bridged  by  a  pile  bridge, 
but  later  it  was  filled,  so  that  now  all  the  water  flows  in  the  old  channel.  The  .slope  of  the 
river  at  the  gage  October  3,  1905,  was  0.0024544  foot  per  foot  for  a  distance  of  658  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  to  which  the 
gage  b  attached.    The  initial  point  for  soundings  is  at  the  south  end  of  the  bridge. 

The  gage,  which  was  read  during  1905  by  J.  H.  Rathert,  is  in  two  sections.  The  flrst 
section  Ls  an  inclined  timber,  graduated  from  zero  to  11  feet,  spiked  to  a  pile  and  to  a  large 
Cottonwood  tree;  the  second  section  b  graduated  from  11  to  25  feet,  and  spiked  in  an 
upright  position  to  a  large  cottonwood  tree.  The  gage  is  referred  to  bench  marks  as  follows: 
(1)  A  spike  driven  into  the  west  side  of  an  18-inch  cottonwood  tree  standing  10  feet  west 
of  the  bridge  on  the  right  bank  of  the  river;  the  spike  is  about  2  feet  above  the  ground 
and  has  an  elevation  of  12.36  feet  above  the  zero  of  the  gage.  (2)  The  top  of  a  stone,  marked 
with  a  cross  and  the  letters  "  B.  M.,"  at  the  base  of  the  abutment  south  of  No.  3;  elevation, 
14.28  feet  above  the  zero  of  the  gage. 

This  station  was  discontinued  October  31,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey' (Ann = Annual  Report;  Bull = Bulletin;  WS=Water-Sup- 
ply  Paper): 

De«ription:  Ann  18,  iv,p  203;  Bull  140,  pp  135-137;  WS  16,  p  109;  27,p  90;  37,  p  248;  50,  p 313;  66,  p  43; 
M,  p  100;  99.  p  214:  131,  p  105. 

Dtachaige:  Ann  18,  iv,  p  204;  Bull  140,  p  137;  WS  16,  p  100;  27'  p  95;  37,  p  248;  50,  p  313;  66.  p  43;  84, 
plOQ;  99,  p  214;  131,  p  105. 

DischarKC.  monthly:  Ann  18,  iv,  p  205;  19,  iv,  p  340;  20,  iv,  pp  312,  31H;  21.  Iv,  p  221;  22,  iv,  p  333;  Bull 
140,  p  138;  WS  75.  p  141;  U,  p  102;  99,  p  216;  131,  p  108. 

Discharge,  yearly:  Ann  20,  iv,  p  55. 

Gage  heights:  Bull  140,  p  137;  WS  11,  p  57;  16,  p  109;  27,  p  92;  37,  p  219;  50,  p  314;  66,  p  43;  84,  p  101; 
99.  p  215:  131,  p  106. 

Hydrographs:  Ann  18,  iv,  p  204;  19,  Iv,  p  340;  20,  iv,  p  318;  21,  Iv,  p  221 ;  22,  Iv,  p  333;  WS  75,  p  141. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  313. 

liatlng  tables:  Ann  18.  iv,  p  205;  19,  iv,  p  339;  WS  27,  p  96;  39,  p  449;  52,  p  517;  66,  p  171;  84,  p  101;  99 
p  215;  131,  p  107. 
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Discharge  rMogwremerUs  ofRejnMican  River  at  Junction,  Kans.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

charge. 

March  28 

W.  G.  Rusaell 

Feet. 
163 
163 
186 
248 
246 
313 
248 
248 

Sq.ft. 

410 

389 

557 

1,964 

1,887 

1,051 

858 

446 

Ft.  per 
tec. 
3.33 
2.97 
3.96 
4.57 
4.46 
3.46 
3.43 
2.17 

Feet. 
4.20 
4.10 
4.70 
8.70 
8.45 
5.70 
6.30 
3.66 

See.'fi. 
1,368 
1,156 
2,219 
8.973 
8,421 
3,641 
2,941 

April  11 

do... 

May  23 

..do 

June  26 

do 

June  27 

do 

July  22     

.  .  .do 

August  15 

do 

October  4 

do 

960 

Daily  gage  height ,  in  feet,  of  Republican  River  at  Junction,  Rons.,  for  1906. 


Day. 


1. 

2., 

3. 

4.. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26.. 
27. 
28.. 
29. 
30.. 
31.. 


Jan. 

Feb. 

Mar. 

3.9 

4.1 

7.42 

3.9 

4.1 

6.1 

3.9 

4.1 

5.95 

4.05 

4.1 

6.65 

4.1 

3.9 

6.48 

4.1 

3.8 

5.48 

4.1 

3.7 

,     6  12 

4.02 

3.5 

4.78 

3.88 

3.2 

4.68 

3.85 

3.2 

4.6 

3.85 

3.2 

4.42 

3.85 

3.2 

4.3 

3.85 

3.15 

4.3 

3.85 

3.15 

4.22 

3.85 

3.15 

4.15 

3.85 

3.15 

4.26 

3.85 

3.15 

4.28 

3.85 

3.16 

4.3 

3.85 

3.16 

4.3 

3.92 

3.15 

4.3 

3.96 

4.75 

4.32 

4.08 

5.9 

4.38 

4.1 

6.2 

4.4 

4.1 

6.85 

4.25 

4.1 

6.46 

4.38 

4.1 

5.22 

4.36 

4.1 

7.05 

4.32 

4.1 

7.2 

4.28 

4.1 

4.2 

.4.1 

4.0 

4.1 

4.0 

Apr. 


4.0 

4.0 

4.0 

4.0 

3.95 

3.96 

3.96 

3.92 

3.9 

3.9 

4.02 

4.15 

4.08 

4.08 

3.9 

3.85 

3.8 

3.8 

3.75 

3.7 

3.7 

3.78 

3.8 

3.9 

4.62 

4.46 

4.6 

6.25 

6.22 

4.95 


May. 


June. 


4.65 

4.95 

4.88 

4.68 

4.58 

4.4 

4.4 

4.4 

6.3 

6.45 

4.42 

4.4 

5.36 

7.15 

6.45 

4.8 

4.9 

6.45 

7.36 

6.1 

6.35 

5.02 

4.72 

4.65 

9.0 

7.7 

6.1 

6.52 

6.36 

6.4 

90 


7.96 
6.76 
5.5 
6.7 
6.5 
6.12 
6.9 
5.18 
4.86 
4.66 
4.6 
4.6 
4.35 
4.06 
4.16 
4.9 
5.6 
6.05 
6.1 
6.86 
7.65 
6.36 
&96 
8.66 
8.1 
8.7 
8.35 
8.3 
11.15 
9.3 


July.      Aug.   I  Sept. 


7.4 
9.3 
10.66 
11.0 
11.1 
11.2 
12.55 
15.3 
12.26 
7.66 
7.2 
6.5 
6.3 
6.0 
6.6 
5.4 
4.8 
5.02 
4.7 
4.65 
4.6 
6.3 
6.36 
6.68 
4.8 
6.16 
5 

9.0 
8.65 
8.48 
7.7 


I 
8.28 

7.55  i 

7.45  , 

7.85 

7.88  ! 

8.66  , 

8.68  ' 

7.45  I 

6.95  I 

«•*    ' 
6.9     ; 

5.66  I 

6.6    I 

6.4 

6.28 

6.5 

6.2 

6.05 

4.9 

4.88 

5.05 

6.0 

4.6 

4.5 

4.4 

4.4 

4.4 

4.3 

4.28 

4.15 

4.08 


4.0 

3.98 

3.9 

3.9 

3.92 

4  1 

4.1 

4.28 

4.36 

4.35 

4.16 

4.05 

4.0 

4.15 

4.02 

4.0 

3.9 

3.9 

3.82 

3.8 

3.75 

3.72 

3.68 

3.75 

3.8 

3.65 

3.65 

3.65 

3.8 

3.85 


Oct. 


3.8 

38 

3.8 

3.7 

3.6 

3.6 

3.58 

3.52 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

3.4 

3.4 

3.4 

3.35 

3.4 

3.4 

3.4 

3.4 

3w4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.45 

3.5 
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Slaiion  rating  table  for  RepuUitan  River  at  Jimctvm,  Kan*.,  from  January  I  to  Slay  13, 1906. 

I 


he^ 

Discharge. ' 

-         -1 

Gaffe 
height. 

Discharge. 

Gage 
height. 

]  Discharge.  . 

Gage 
height. 

Discharge 

'yeT 

8ec,-fL 

Feet. 

Sec-ft. 

Feet. 

1 
Sec-ft. 

Feet. 

Sec-ft. 

3.10 

2S0    , 

4.20 

1.330    , 

5.30 

1          2,050    ' 

6.40 

4,730 

3.20 

310 

4.30 

1,460 

5.40 

3,100 

6.50 

4,905 

3.30 

380 

4.40 

1,600 

5.50 

3,250    ' 

6.60 

5,085 

3.40 

460 

4.50 

1,750 

5.60 

3,400    1' 

6.70 

5.265 

3.50 

550 

4.60 

1,900    1 

5.70 

3,560     ' 

6.80 

5,450 

3.60 

650 

4.70 

2,050    1 

5.80 

3,720 

6.90 

5,640 

3.70 

750 

4.80 

2,200 

5.90 

3,880 

7.00 

5,830 

3.W 

850 

4.00 

2.350    , 

6.00 

4,050 

7.20 

6,230 

3.00 

960 

5.00 

2,500    1 

-6,10 

4,220 

7.40 

6,650 

4.00 

1,060 

5.10 

2,050 

6.20 

4,390 

4.10 

1,200 

1 

5.20 

2,800 

6.30 

4,560    , 

1                       |l 

The  above  table  is  applicable  only  for  open-channel  conditions.    1 1  is  based  on  five  discharge  measurfr- 
ments  made  during  the  first  part  of  1905,  and  is  fa.rly  well  defined. 

Station  rating  tabUfor  Republiam  River  at  Junctionf  Kana.ffrom  May  H  to  October  St,  1905. 


Ga 
heifi 


FeeL 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 


Discharge.  1 1  ^^^    !  Discharge. 


Sec-ft. 

600 

680 

760 

850 

950 

1,050 

1,150 

1,250 

1,360 

1.470 

1,580 

1,700 

1,820 

1,950 

2,060 


Feet. 
4.70 
4.80. 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 


Sec-ft. 
2,210 
2,340 
2,470 
2,600 
2,735 
2,870 
3,010 
3,150 
3,295 


5.60 

3,440 

5.70 

3,590 

5.80 

3,746 

5.90 

3,900 

6.00 

4,060 

6.20 

4,390 

Gaffe 
height. 

Feet. 
6,40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 
9.20 


Discharge.'    j,^^X.   i  Hischarge 


Sec-ft. 
4,730 
5,065 
5,450 
5,830 
6,230 
6,650 
7,080 
7,525 
7,995 
8,480 
8,980 
9,490 
10,010 
10,550 
11,100 


heigi 

Feet. 
9.40 
9.60 
9.80 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
14.00 
15.00 


Sec-ft. 
11,660 
12,230 
12,830 
13,450 
15,020 
16,700 
18,450 
20,200 
22,200 
24,200 
28,700 
33.  TOO 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  mcas- 
arements  made  dunng  1905  and  five  during  1904,  and  is  fairly  well  defined.  The  table  has  been 
extended  beyond  theae  limits. 
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Estimated  monthly  discharge  of  Republican  River  at  Junction,  Kans,,for  1905. 
[Drainage  area,  25,840  square  miles.] 


Month. 


January 

February  .. 

March 

April 

May 

June 

July 

August 

Septcmljer. 
Octol^er 


Discharge  in  second-feet. 


Maximum. 

1,200 
6,230 
6,692 
2,875 
10,550 
17,220 
35,350 
9,43» 
l,7(i0 
1,150 


Minimum.  '    Mean. 


905  I 

280  ' 
1,080  I 

750- 
l,fi00  ' 
1,448  I 
2,080 
1,448  ' 
1,000 

720  I 


1,056 
1,562 
2,043 
1,233 
3,589 
5,184 
8,559 
4,048 
1,293 
847 


The  period . 


I 


I 


Run-off. 


ToUl  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

64,930 

0.041 

0.W7 

86,750 

.oeo 

.012 

125, «» 

.079 

.091 

73,370 

.048 

.054 

220,700 

.139 

.M 

308,500 

.201 

,224 

526.300 

.331 

.382 

248,900 

.157 

.l«vl 

76,940 

.050 

oa. 

52,080 

.033 

.avi 

784,000  '. 


Note.— Ice  conditions  uncertain;  discharge  applied  as  for  open  channel. 

MlSCJELLANEOrS  MEASUREMENT. 

July  18,  1905,  a  measurement  of  the  North  Fork  of  Republican  River  at  Benkelraan, 
Ncbr.,  gave  the  following  results:  Area  of  section,  70  .square  feet;  mean  velocity,  2.29  feet 
per  second;  discharge,  160  second-feet. 

vSMOKY  HII.L  RIVER. 
DESCRIPTION  OF  BASIN. 

Smoky  Hill  River  rises  near  the  boundary  between  Kansas  and  Colorado,  pursues  a  wind- 
ing, but  on  the  whole  easterly,  course  through  Kansas,  and  near  Junction  unites  with 
Republican  River  to  form  Kansas  River,  lis  length  is  335  miles  and  the  extreme  width 
of  its  basin  is  al>out  100  miles.  The  river  runs  close  to  the  northern  border  of  the  Arkansyis 
ba.sin,  and  its  chief  tributaries  are  from  the  north.  Solomon  and  Saline  rivers  are  the  most 
important,  the  former  draining  the  northern  part  of  Kansas  and  the  latter  the  territory 
between  the  Solomon  and  the  Smoky  Hill. 

The  headwater  region  is  a  rolling,  upland  prairie,  sparsely  timbered  along  the  streams 
with  Cottonwood,  box  elder,  hackl^erry,  elm,  and  willow  trees.  To  the  east  the  stream  i" 
bordered  by  bluffs  rising  from  100  to  250  feet  above  the  bottoms.  Tlie  middle  portion  of  the 
basin  is  an  undulating  prairie,  well  adapted  to  stock  raising  and  farming.  The  eastern  ."Ac- 
tion is  a  rich  agricultural  country,  the  soil  being  a  black,  sandy  loam,  which  produces  large 
and  varied  crops.     There  are  no  lakes  or  marshes  in  the  area. 

The  precipitation  varies  from  about  12  inches,  in  the  extreme  western  part  of  the  basin, 
to  .'iO  inches  in  the  eastern  part.  Nearly  all  of  this  is  rain  which  falls  during  the  growing 
sea.son.  The  snowfall  is  generally  light,  is  very  dry,  and  never  causes  any  high  water. 
Thert^  is  an  abundant  supply  of  underground  water  in  the  western  part  of  the  area,  l>ui  as 
a  rule  it  is  deep.  In  other  sections  the  supply  is  good.  Numerous  .springs  occur  along 
the  banks  of  the  river  and  its  tributaries.  There  are  several  good  dam  sites  in  the  liasin, 
but  the  flood  water  carries  so  much  sand  and  silt  that  any  reservoir  would  soon  fiU  up. 

Floods  seldom  occur  in  the  upper  and  middle  sections  of  the  river,  but  in  the  lower  part 
they  are  more  frequent.  The  most  notable  flood  in  the  upper  river  was  that  in  July,  l>9.x 
but  this  did  little  demage  farther  down.  The  great  floods  in  the  lower  river  occurred  in, 
1903  and  1904.    The  1903  flood  did  much  damage. 
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Information  in  regard  to  the  basin  is  contained  in  United  States  Geological  Survey  pub- 
lications as  follows:  Eighteenth  Annual  Report,  Part  IV,  page  207;  Twenty-first  Annual 
Report,  Part  TV,  page  223;  Bulletin  No.  140,  page  138. 

.SMOKY  HILL  RIVER  AT  ELI>«WORTH,  KANS. 

This  station  was  established  April  16,  1895.  It  is  located  at  the  highway  bridge  on 
Douglass  avenue,  Ellsworth,  Kans. 

'Die  channel  is  straight  above  and  below  the  station  at  high  water,  but  at  other  times  is 
slightly  curved.  Both  banks  are  low,  wooded,  and  subject  to  overflow.  The  Ix^d  of  the 
stream  is  composed  of  sand  and  is  free  from  vegetation  and  shifting.  The  current  is  medium 
at  low  and  swift  at  high  stages.  The  slope  of  the  stream  above  the  gage  is  1.44  feet  in  2,536 
feet ,  or  0.000568  foot  per  foot. 

Discliarge  measurements  are  made  from  the  downstream  side  of  the  bridge,  which  is  2d3 
feet  long  between  abutments  and  consists  of  three  spans.  The  initial  point  for  soundings 
is  at  the  noth  end  of  the  bridge,  downstream  side. 

The  gage,  which  was  read  during  1905  by  Thomas  Coyne,  Ls  in  two  sections.  The  first 
section  is  an  inclined  timber,  graduated  from  zero  to  4  feet,  securely  fastened  to  the  iron 
pier  of  the  bridge  and  to  posts  driven  into  the  bed  of  the  river.  The  second  section  Ls  gradu- 
ated from  3.7  to  21  feet,  and  spiked  to  the  .same  pier.  The  gage  is  referred  to  bench  marks 
as  foUows:  (1)  A  nail  driven  into  the  Xmse  of  a  box  older  tree  near  the  southea.st  corner  (^f 
the  bridge,  90  feet  from  the  gage;  elevation  above  the  zero  of  the  gage,  13.07  feet.  (2)  The 
t4ip  of  a  nail  driven  into  the  root  on  the  north  side  of  an  elm  tree  2  feet  in  diameter  about 
45  feet  west  of  bench  mark  No.  1 ;  elevation  al)Out  1 1 .34  feet  alK)ve  the  zero  of  the  gage. 

Information  in  regard  to  this  station  Ls  contained  in  the  following  publications  of  the 
United  StAtes  Geological  Survey.  (Ann. = Annual  Report:  Bull.»Bulletin.  \VS.= Water- 
Supply  Paper): 

Description:  Ann  18,  iv,  pp  212-213;  Bull  110,  p  142;  WS  16,  p  114;  27,  p  90:  37,  p  2.'>1;  50,  p  316;  66,  p 
4r>;  M,  p  110;  99.  p  230;  131,  pp  108-100. 

l>i5chaTKe:  Ann  18,  iv,  p  213;  Bull  140,  p  143;  W.«  16.  p  114;  27,  p  95;  :»7.  p  251;  50,  p  316,  66.  p  4.''»;  84  p 
no;  9f>.  p231;  131.  p  109. 

Di«-hai¥;e.  monthly:  Ann  18,  iv.  p  214;  19.  iv.  p  ^47;  20.  iv,  p  315;  21.  iv,  p  225;  22,  iv,  p  SW;  Bull  140. 
p  143;  WS  7.5.  p  143;  W.  p  112;  99,  p  232;  131,  p  111. 

Diiieharge,  yearly:  Ann  20.  iv,  p  56. 

Gage  heights:  Bull  140,  p  143;  WS  11.  p  68;  16,  p  114;  27,  p  93;  37,  p  2.')2;  50,  p  317;  66,  p  45;  84,  p  111; 
99,  p  231;  131,  p  109. 

Hydrographa:  Ann  18,  Iv,  p  ^5;  19.  Iv,  p  347;  20,  iv,  p  315;  21,  iv,  p  226;  22,  iv,  p  338. 

Rating  Ublcs:  Ann  18.  iv,  p  214;  19,  iv,  p  346;  WS  27.  p  96;  39,  p  449;  52,  p  .JI7;  66.  p  172;  84,  p  111;  99, 
p232;  131.  p  110. 

Discharge  measuremerUs  of  Smoky  HiU  River  at  Ellsworth  j  Kans.,  in  190.5. 

Width. 


Date.         j  Hydrographer. 


July  21..-. 
August  14. 


Area  of       Mean  Oage  Dis- 
section. I  velocity.  |  height,  chargi'. 

Ft.  per  I 

sec.      I  Feet,  i   Ser.-ft. 


8q.  ft. 


I    Feet. 

W.  G.  Kuaaell |  57  80  2.04  1.55  |  lfi3 

do '        ISO  206  1.73  I  ?.26  I  3.56 


256  STREAM  MEASUREMENTS   IN   1905,  PART   VIII. 

Daily  gage  height,  in  fed,  of  Smoky  HiU  River  at  ElUworih,  KaM.,for  1906. 


Day. 


Feb. 


Mat. 


5 

J 

I 

i 

5 

r 

{ 

\ 

) ' 



► '. 

\ ' 

\ 1 

1 
>. '...   .. 

► 1 



1.7 

1.7 

3.3 

3.4 

2.1 

1.9 

1.7 

1.8 

1.85 

1.8 









.    .      . 

1 

I 


Apr.   !  M*y. 


I 


0.0 

.9 

.95 

.9 

.9 

.9 

.85 

.85 

.85 

.85 

.85 

.8 

.8 

.8 

.85 

.85 

.8 

.8 

.85 

.9 

.9 

.9 

.85 

.9 

.95 

.95 

.95 
1.0 
1.5 
1.45 


1.4 

1.3 

1.3 

1.2 

1.15 

1.1 

1.05 

1.0 

8.5 

2.7 

1.8 

1.6 

1.5 

1  35 

1.3 

1.3 

1.25 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.4 

2.5 

1.8 

1.6 

5.5 

4.4 

3.6 

3.1 


June. 


4.0 
3.2 

2.8 

3.0 

2.6 

2.3 

2.1 

2.0 

1.8 

1.7 

1.65 

1.6 

1.55 

1.5 

1.4 

2.2 

1.7 

1.7 

1.65 

1.8 

1.6 

1.5 

1.4 

1.9 

1.7 

1.5 

1.45 

1.4 

1.8 

8.4 


uly. 

Aug. 

9.15 

2.8 

6.4 

3,6 

6.0 

3.2 

5.0 

2.6 

5.8 

2.25 

4.3 

2.2 

4.(i 

2.1 

3.4 

1.9 

3.0 

1.8 

2.7 

1.7 

2.6 

1.6 

2.4 

1.5 

2.3 

6.0 

3.2 

4.3 

2.4 

3.6 

2.1 

3.4 

1.9 

2.6 

1.7 

2.0 

1.6 

1.7 

1.5 

i.e 

1.55 

1.55 

1.65 

1.5 

1.9 

1.5 

1.85 

1.4 

1.6 

1.35 

1.6 

1.2 

1.5 

1.1 

1.4 

1.1 

1.6 

1.05 

1.7 

1.05 

1.7 

1.0 

Sept. 


Oct. 


0.9 
.9 
.9 
.9 
.95 

1.3 

1.1 

1.0 

1.0 

1.0 

1.0 
.95 
.06 
.95 

1.0 

1.0 

1.0 

1.0 
.95 
.95 
.95 
.9 
.9 
.95 
.95 
.95 
.95 
.95 
.9 
.9 


a9 
.9 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.8 

.8 

.6 

.8 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.7 

.7 

.7 

.9 

.9 

.85 

.85 

.85 

.85 

.85 


Note.— River  frozen  January  1  to  February  18. 

BEAVER  RIVER  (LADDER  CREEK)  NEAR  SCOTT  CFTY,  KANS. 

Beaver  River  rises  in  eastern  Colorado  and  flows  southeastward,  eastward,  and  then 
northward  to  its  junction  with  Smoky  Hill  River.  Its  basin,  which  lies  entirely  within  the 
Great  Plains  and  chiefly  in  the  arid  belt,  has  a  length,  east  and  west,  of  about  90  miles  and 
an  extreme  width  of  not  over  25  miles,  the  total  area,  measured  at  the  mouth,  being  1,461 
square,  miles.  The  stream  has  no  mountain  tributaries  but  depends  for  its  supply  on  the 
precipitation,  which  ranges  from  an  annual  average  of  about  12  inches  at  the  source  to  18 
inches  near  the  mouth.  There  is  very  little  timber  in  the  basin  and  that  is  of  poor  quality. 
Throughout  its  middle  and  lower  course  the  stream  flowB  in  a  narrow  valley  between  hills  150 
to  200  feet  high,  affording  sites  for  dams  and  reservoirs;  but  the  dams  would  be  long  and 
expensive  and  the  supply  of  wat^r  from  the  basin  would  be  insufficient.  The  tributaries  are 
few  and  small  and  furnish  little  water  except  in  the  wet  season.  Along  the  lower  course  <A 
the  creek  there  are  very  fine  springs  which  furnish  water  for  a  small  amount  of  irrigation. 

Tlio  gaging  station  was  established  May  18,  1904.  It  is  located  about  18  miles  north  of 
Scott  City,  Kans.,  at  the  Hatheway  ranch,  about  250  yards  southwest  of  H.  H.  Hatbeway's 
residence. 

At  low  water  the  channel  is  very  crooked,  but  after  the  water  covers  the  bottom  the  chan- 
nel is  straight  for  al)out  100  feet  above  and  below  the  station.    The  right  bank  is  hi^  and 
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wooded  and  does  not  overflow:  the  left  bank  is  low  and  wooded  and  oveiflows  at  high 
water.  The  bed  of  the  stream  is  composed  of  mud  and  is  covered  with  vegetation  and  per- 
manent. There  is  but  one  channel  at  all  stages.  A  heavy  growth  of  wiUows  and  other 
amall  brush  along  the  channel  prevents  very  accurate  measurements. 

Discharge  measurements  are  made  at  low  water  by  wading;  at  high  water  the  flow  must 
be  computed  from  the  cross  section  and  slope,  both  of  which  were  taken  at  the  time  the  gage 
was  established.    The  initial  point  for  soundings  is  at  the  right  bank. 

1^  &^y  which  was  read  daily  by  James  H.  Drain,  is  a  staff,  spiked  in  a  perpendicular 
position  to  a  willow  tree  on  the  left  bank.  Hie  bench  mark  is  the  top  of  a  nail  driven  into 
the  root  of  a  willow  tree  about  8  inches  in  diameter,  located  on  the  right  bank  of  the  creek 
about  20  feet  northeast  of  the  gage;  it  is  near  the  surface  of  the  ground  and  has  an  elevation 
of  3.04  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  Sutes  Geological  Survey,  pages  112-113. 

A  dischaige  measurement  of  this  creek,  made  May  18,  1005,  by  W.  G.  RusseU,  gave  the 
following  results:  Width,  6  feet;  area  of  section, 5.4  square  feet;  mean  velocity,  1.09  feet  per 
second;  gage  height,  1.30  feet;  discharge,  9.1  seoond-feet. 

Daily  gage  height ,  infeeif  of  Beaver  River  (Ladder  Creek)  near  Scott  City,  Kan9.,foT  1906. 


Day. 

Jan. 

Feb. 

Mar. 

1.8 

1.8 

1.9 

2.0 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

Apr. 

May. 

June. 

July. 

4.8, 

6.0  > 

5.5, 

4.5 

4.0 

3.0 

2.0 

2.0 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

3.5 

2.0 

2.0 

1.5 

3.5 

2.5 

4.5 

3.0 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.7 
1.7 
L7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
2.0 
2.0 
l.l 
1.1 
1.1 
1.9 
1.9 
1.8 
1.8 
1.8 

i; 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.8 
1.8 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
1.6 
1.6 
1.6 

1.75 

1.6 

1.6 

1.7 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.3 

2.3 

2.5 

2.6 

2.9 

3.0 

3.0 

2.9 

2.9 

2.8 

2.75 

2.65 

2.0 

2.0 

2.0 

1.95 

1.8 

1.75 

1.6 

1.3 

1.3 

1.3 

1.3 

;:: 

1.3 
1.3 
1.3 
1.3 
6.0 
4.0 
3.0 
2.5 
'    6.5 
6.5 
5.0 
.3 

3.0 
2,0 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
4.0 
3.0 
2.6 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
4.0 
3.0 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
5.0 

8.0 
3.0 
2.5 
2.5 
2.0 
1.5 
1.5 
1.5 
1.5 
hi 
1.5 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.6 
1.5 
1.5 
1.5 
2.0 
2.5 
6.0 
5.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.0 
2.0 
2.5 
2.5 
2.5 
2.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
2.0 
2.0 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

2 

1.5 

3 

3.0 

4 

2.0 

5 

2.0 

6 

1.5 

7 

1.5 

8 

15 

9 

1.5 

10 

1.5 

11 

2.0 

12 

2.0 

13 

1.5 

14 

15 

16 

17  ..   ..                     ..   . 

1.5 

1.5 

•      1.5 

1.5 

18 

1.5 

19 

1.5 

20 

21 

1.5 
1.5 

22 

23 

24 

25 

1.5 
1.5 
1.5 
1.5 

26 

1.5 

27 

1.5 

38 

1.5 

20 

1.5 

30 

1.5 

a 
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KANSAS  RIVER. 
DESCRIPTION  OF  BASIN. 

Kansas  River  as  such  is  a  comparatiyely  short  stream,  being  formed  by  the  union  of 
Smoky  Hill  and  Republican  rivers  in  Geary  County,  Kans.,  whence  it  flows  e98tward,  enter- 
ing the  Missouri  at  Kansas  City,  Mo. 

The  immediate  basin,  which  comprises  the  richest  portion  of  the  State  of  Kansas,  consists 
of  bottoms  and  rolling  uplands,  well  timbered  with  oak,  cottonwood,  ash,  elm,  hickory,  etc. 
The  section  is  under  a  high  state  of  cultivation  and  produces  a  great  -variety  of  crops. 

The  river  flows  through  a  rich  alluvial  bottom  land.  The  banks  are  sandy  and  easily  cave 
in.  In  places  the  bed  contains  rock  and  bowlders,  but  in  general  it  is  composed  of  sand  and 
at  many  points  of  quicksand.  The  channel  as  a  rule  hugs  one  bank  or  the  other  and  is  some- 
what shifting.  Islands  are  formed  here  and  there  by  the  deposit  of  sediment  during  high 
water,  drift  lodges  upon  them,  and  a  thick  growth  of  brush,  mainly  cottonwood,  soon  springs 
up.  At  Topeka  the  river  is  900  feet  wide  between  banks.  At  ordinary  low  water  the  chan- 
nel occupies  150  to  200  feet  of  this  width  and  has  a  depth  of  8  to  9  feet;  at  mean  high  water 
the  average  depth  of  the  water  is  probably  10  feet  for  the  entire  distance  between  banks. 

The  most  important  feeder  of  the  Kansas  below  the  junction  of  Smoky  Hill  and  Republi- 
can rivers  is  the  Blue,  which  rises  in  southeastern  Nel^raska,  flows  to  the  southeast  and  south 
into  Kansas,  and  joins  Kansas  River  at  Manhattan.  The  principal  tributary  of  the  Blue  is 
the  Little  Blue,  which  rises  in  southern  Nebraska,  flows  southeastward,  and  unites  with  the 
main  stream  near  Blue  Rapids.  The  Blue  runs  through  a  bottom  land  1}  miles  wide,  bor- 
dered by  bluffs  300  feet  high.  The  banks  arc  of  loam  and  range  in  height  from  10  to  30  feet. 
The  bed  is  sandy  and  gravelly,  with  many  limestone  ledges.  In  its  lower  course  the  river  is 
about  250  feet  wide,  and  at  medium  low  water  has  a  depth  of  perhaps  4  feet  and  a  moderate 
current.  The  soil  of  the  basin  is  chiefly  a  sandy  loam  with  some  clay  and  is  generally  por- 
ous; the  region  is  in  a  high  state  of  cultivation. 

Both  tlie  Kansas  and  the  Blue  have  periods  of  high  water  nearly  every  year,  but  disas- 
trous floods  are  rare.  The  most  notable  flood  on  record  is  that  which  occurred  in  May  and 
June,  1903,  when  the  water  covered  all  the  low  bottom  lands,  destroying  many  lives  and 
millions  of  dollars  worth  of  property. 

<  There  are  no  irrigation  projects  in  the  basin,  as  it  is  claimed  that  the  rainfall  is  ample  and 
timely.    Good  natural  dam  sites  are  lacking. 

Information  in  regard  to  the  basin  is  cxtntained  in  the  following  publications  of  the  Unit4^d 
States  Geological  Survey  (Ann = Annual  Report;  Bull=Bulletin;  WS= Water-Supply 
Paper)  : 

Altitudes  in:  Dull  140,  p  124. 

Description:  Ann  18,  iv,  p  194;  18,  iv,  p  215;  19,  iv,  pp,  337-338;  20  iv,  pp  304-305;  21,  iv,  p  228;  22,  iv, 
p  331;  Bull  131,  pp  32-33;  140,  pp  123-125;  WS  75,  p  140;  84,  p  95;  99,  p  208;  131,  pp  87-88. 
Drainage  areas:  Bull  140.  p  124. 
Rainfall  and  river  stations,  map:  Ann  20,  iv,  p  305. 
Rainfall  and  run-off  relation:  Ann  20,  iv,  p  313. 
Rainfall  data:  Ann  20,  iv,  pp  3a<>^13. 
See  also  WS  74. 
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KANSAS    RIVER   AT    L.ECOMPTON,    KANS. 

This  station  was  established  April  16,  1899.  It  is  located  at  the  new  wagon  bridge  at 
Lecompton,  K&ds. 

The  channel  is  somewhat  curved  at  the  bridge  and  has  a  width  of  800  feet,  broken  by  four 
metal  piers.  The  bridge  is  slightly  oblique  to  the  direction  of  the  current.  The  left  bank  is 
low  and  subject  to  overflow  during  high  water.  The  bed  of  the  stream  is  composed  of  sand, 
with  some  rock,  and  changes  slightly. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  at  the  first  set  of  piers  at  the  south  end  of  the  bridge. 

The  gage  was  read  during  1905  by  A.  D.  McAdow.  The  original  gage  having  been  broken, 
a  new  gage  was  established  June  24, 1900.  Later  a  pine  board  10  feet  long  was  spiked  on  top 
of  the  old  gage,  at  the  same  elevation.  November  5,  1904,  a  new  gage  was  put  in.  This 
gage  is  in  three  sections.  The  first  section  is  a  pine  board,  graduated  from  zero  to  3  feet, 
spiked  to  a  pile  23  feet  north  of  the  initial  point;  the  second  section  is  painted  on  the  down- 
stream pier  of  the  second  set  and  graduated  from  3  to  10  feet;  the  third  section  is  painted  on 
the  upstream  pier  of  the  first  set  and  is  graduated  from  10  to  29.5  feet.  October  26,  1900, 
a  bench  mark  was  established  on  top  of  the  bottom  flange  of  the  iron  strut  connecting  the 
two  iron  cylinders  at  the  south  end  of  the  highway  bridge  over  the  river;  the  bench  mark  is  at 
the  west  end  of  the  stmt,  next  to  the  cylinder;  its  elevation  is  12.19  feet  above  the  zero  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  18,  iv,  pp  218-219;  W8  37,  p  253;  50.  p  318:  66,  p  46;  84.  p  »5;  99.  p  208;  131,  pp  91-92. 

Diflcharge:  WS  27,  p  95;  37,  p  253;  50.  p  318;  66.  p  46;  84,  p  96;  99.  p  209;  131,  p  92. 

Discharge,  monthly:  Ann  21,  Iv,  p  228;  22,  iv,  p  338;  WS  75,  p  144;  84,  p  97;  99,  p  211;  131,  p  94. 

Gage  heights:  WS  11,  p  59;  37,  p  254;  50,  p  319;  66,  p  47;  84,  p  96;  99,  p  209;  131,  p  92. 

HydrogKpbs:  Ann  21,  iv,  p  229;  22,  iv,  p  338;  WS  75,  p  144. 

Rating  tables:  WS  39,  p  449;  52,  p  518;  66,  p  172;  84,  p  97;  99,  p  210;  131,  pp  93-94. 

Discharge  measurements  of  Kansas  River  at  Lecompton,  Kans.y  in  1906. 


Date. 


Hydrographer. 


AprUU W.  G.  Russell 

May  27 ' do 

May  28 | do 

Junes 1  Murphy  and  Rusaell. 

Jiizie28 W.  0.  Russell 

Julys !  J.  C.Stevens 

August  4 W.G.Russell , 

September  22a do 

Octobers do 


I 


I  Width. 

Feet. 
744 
778 
771 
767 
777 
801 
764 
774 
644 


I  Area  of  I     Mean 
section.  I  velocity. 


Sq.  ft. 
2,104 
0,HM 
5,546 
5,065 
5,347 
9,866 
4,573 

1,497 


Ft.  per 
sec. 

2.55 
3.39 
3.39 
3.02 
3.74 
5.00 
3.34 
1.91 
2.22 


Gage 
height. 


Feet. 
3.20 
7.80 
7.00 
6.55 
7.55 
12.35 
6.00 
7.40 
3.30 


Dis- 
charge. 


Sec.-ft. 
5,366 
20,920 
18,800 
15,310 
20,000 
49,310 
15,250 
9,535 
3,330 


a  Affected  by  backwater  of  Delaware  River. 
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DaUy  gage  height,  in  feet ,  of  Kansas  River  at  Lecompton,  Kan8.,for  1905. 


Day.         Jan.      Feb.     Mar.      Apr.     May.  i  June.    July.    Aug.     Sept.     Oct.  ,   Nov.     Dec, 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10., 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 


24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

1.9 

4.1 

1.9 

4.1 

1.9 

4.1 

1.9 

4.1 

1.9 

4.1 

1.9 

4.0 

1.9 

4.0 

2.15 

4.0 

2.36 

4,0 

2.7 

4.0 

3.1 

4.0 

3.6 

3.9 

3.85 

3.9 

4.0 

3.9 

4.05 

3.9 

4.15 

3.8 

4.3 

3.8 

4.3 

3.8 

4.3 

3.8 

4.3 

3.8 

4.3 

3.95 

4.3 

4.3 

4.2 

4.8 

4.2 

5.55 

4.2 

6.8 

4.2 

7.15 

4.2 

7.9 

4.2 

7.7 

4.2 

4.2 

4.15 

7.7 

7.7 

7.7 

7.5 

7.4 

7.1 

7.0 

6.85 

6.7 

6.35 

6.25 

6.2 

6.2 

6.2 

6.1 

6.1 

6.1 

6.1 

6.0 

6.0 

5.9 

5.9 

5.85 

5.8 

5.75 

5.7 

5.6 

5.5 

5.0 

4.7 

4.6 


4.6 

4.6 

4.6 

4.55 

4.45 

4.4 

4.35 

4.3 

4.1 

3.85 

3.65 

3.45 

3.3 

3.2 

3.2 

3.1 

3.1 

3.0 

2.95 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

3.7 

3.7 

4.7 

4.5 

4.2 


I 


4.2 

4.1 
4.1 
4.0 
4.0 
3.9 
3.9 
3.8 
3.8 
3.7 
5.6 
5.6 
5.6 
5.45 
7.85 
8.45 
7.0 
5.8 
5.6 
5.8 
6.3 
5.9 
5.5 
5.1 
11.5 
10.9 
7.4 
7.15 
6.7 
6.25 
7.0 


9.0 

9.9 

9.2 

7.15 

6.5 

6.1 

5.9 

5.5 

5.2 

5.05 

4.7 

4.45 

4.35 

4.05 

4.0 

4.0 

3.95 

3.95 

5.0 

5.0 

4.9 

4.95 

5.75 

6.0 

6.0 

6.6 

7.9 

7.55 

8.0 

9.0 


9.9 
9.0 
12.3 
11.25 
10.65 
10.7 
10.55 
10.85 
12.1 
12.0 
9.9 
8.95 
8.4 
6.65 
6.3 
5.76 
6.7 
5.0 
4.8 
4.8 
4.7 
4.65 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
5.1 
7.0 
6.85 


Aug. 

Sept. 

7.3 

4.1 

7.0 

4.0 

7.0 

3.95 

6.6 

3.9 

7.0 

3.9 

7.0 

3.9 

6.8 

3.85 

6.7 

3.8 

6.7 

3.8 

6.7 

3.8 

6.6 

3.7 

6.6 

3.7 

6.6 

3.65 

6.5 

3.9 

6.5 

10.05 

6.4 

11.75 

6.4 

11.8 

6.4 

12.95 

7.0 

12.45 

7.75 

10.25 

7.65 

8.85 

7.25 

6.8 

6.8 

5.95 

6.2 

5.85 

5.35 

5.8 

4.45 

5.75 

4.3 

5.7 

4.25 

5.65 

4.2 

5.6 

4.15 

5.6 

4.1 

5.6 
5.6 
5.6 
5.5 
■5.5 
5.5 
5.45 
3.4 
3.4 
3.4 
3.3 
3.3 
3.26 
3.2 
3.15 
3.1 
3.1 
3.1 
3.0 
3.0 
2.95 
2.9 
2.9 
2.85 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 


2.6 

2.6 

2.6 

2.6 

2.75 

4.5 

5.4 

5.05 

5.0 

4.15 

3.65 

3.5 

3.5 

3.4 

3.85 

3.3 

3.2 

3.2 

3.2 

3.1 

3.1 

3.05 

3.4 

4.06 

5.4 

6.0 

4.8 

4.75 

4.7 

4.65 


4.6 

4.55 

4.5 

4.4 

4.3 

4.25 

4.2 

4.2 

4.2 

4.1 

4.0 

3.9 

3.85 

3.8 

3.7 

3.6 

3.5 

3.5 

3.5 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.25 

3.2 

3.2 

3.2 

3.2 


I 


Station  rating  table  for  Kansas  River  at  LecompUm,  Kjans.^frcm  January  1  to  September  £1, 

1906. 


Gage 
height. 

Dlacharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
1  helg&t. 

Feet. 

Discharge. 

1 

8ec.^L 

Feet. 

Sec-ft. 

Feet. 

Sec.'ft. 

See.-ft. 

1.90 

2,525 

3.40 

5,600 

4.90 

9,600 

7.80 

21,100 

2.0O 

2,700 

3.50 

5,850 

6.00 

9,900 

8.00 

22,100 

2.10 

2,876 

3.60 

6,100 

5.20 

10,500 

8.20 

23,100 

2.20 

3,050 

3.70 

6,350 

5.40 

11,100 

8.40 

24.200 

2.30 

3,250 

3.80 

6,600 

5.60 

11,750 

8.60 

25,300 

2.40 

3,450 

3.90 

6,850 

5.80 

12,450 

8.80 

26.400 

2.50 

3,650 

4.00 

7,100 

6.00 

13,200 

9.00 

27.500 

2.60 

3,850 

4.10 

7.375 

6.20 

13,950 

9.^ 

30,300 

2.70 

4,050 

4.20 

7,650 

6.40 

14,750 

10.00 

33,300 

2.80 

4,250 

4.30 

7,925 

6.60 

15,550 

10.60 

36,550 

2.90 

4,475 

4.40 

8,200 

6.80 

16,400 

11.00 

39.800 

3.00 

4,700 

4.50 

8,475 

7.00 

17,300 

11.50 

43,200 

3.10 

4,925 

4.60 

8,750 

7.20 

18,200 

12.00 

46,900 

3.20 

;5,150 

4.70 

9,025 

7.40 

19,100 

3.30 

6,375 

4.80 

9,300 

7.60 

20,100 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is 
measurements  made  during  1905,  and  Ls  well  deAned  between  gage  heights 


based  on  seven  dlschaige 
6  feet  and  8  feet. 
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SkUUm  roHng  iahUfor  KwMoa  River  <U  LecompUm,  Kana.,fnm  Septemher  f^  to  December  SI, 

1906. 


Qage 

heigl^t. 

Discharge. 
8ee.-ft. 

Gage 
height. 

Feet 

DlachaiKe. 

Feet. 

DIflchaigc 

Feet. 

aee.-fL 

Feet 

8ec.-ft. 

8ec.-ft. 

2.60 

2,000    ' 

3.60 

4,500    , 

4.60 

7,850 

'       5.60 

11,500 

2.70 

2.200    i 

3.70 

4.825 

4.70 

8,200 

5.70 

11,875 

2.80 

2.400 

3.80 

5,150    < 

4.80 

8.550 

5.80 

12,250 

2.W 

2.625 

3.90 

5.475 

4.90 

8,900 

5.90 

12,650 

3.00 

2,850    ' 

4.00 

5.800 

5.00 

9.250 

i        6.00 

13,050 

3.10 

3.100 

4.10 

6.125 

5.10 

9.625 

6.20 

'       13,850 

3.20 

3.350 

4.20 

6.450    ! 

5.20 

10,000 

6.40 

14.675 

3.30 

3.625 

4.30 

6,800    1 

5.30 

10,375 

6.60 

15.525 

3.40 

3,900    , 

4.40 

7.150    , 

5.40 

10.750 

6.80 

16.400 

3.50 

4.200 

4.50 

7.500 

5.50 

11,125 

7.00 

17.300 

The  above  table  is  applicable  ooly  for  open-channel  conditions.    It  is  based  on  three  discharge 
measurements  made  during  1905,  and  Is  not  well  defined. 

EstimaUd  monthly  discharge  of  Kansas  River  at  LecompUm,  Kans.ffor  1906. 

[Drainage  area,  58,550  square  miles.] 


Month. 


January 

February 

Sd^rcb 

April 

May 

June 

July 

August 

September 

October 

November. 

December 

The  year 


Discharge  in  second-feet. 


,  I  I    ToUlin 

Maximum.  Minimum.!    Mean.       •c'^'^t. 


I 


7, 
21, 
20, 

9. 
43, 
32, 
49. 
20, 
54, 
", 
10. 

7. 


)«25  ! 
600 

GOO  I 

025 
200 

700  ; 

150 

850 

300 

500 

750 

850 


2,525 
6,000 
8,750 
4.250 
6,350 
6,975 
8.475 
7.375 
6,225 
2.200 
2,000 
3,350 


5,982 
9,008 
14,370 
6.402 
13,6«0 
14,180 
21,850 
14.040 
16,570 
4,811 
5,337 
5,035 


304.700 
500,300 
883.600 
3«.900 
856,500 
843,800 
1,344.000 
900,200 
966.000 
295,800 
317.600 
309,600 


54,300 


2,000         11,010       7,983.000 

I  t 


Run-off. 


8econd-feet 

sous 

nile. 


per-juT. 


Depth  in 
inches. 


).101 

0.116 

.154 

.IGO 

.245 

.282 

.109 

.122 

.238 

.274 

.242 

.270 

.373 

.430 

.250 

.288 

.283 

.316 

.0R2 

.095 

.t«l 

.102 

.086 

.099 

.188 


2.55 


NoTK.— Ice  conditions  uncertain;  discharge  applied  a)  for  open  channel. 

BLUE  RIVER  NEAR  MANHATTAN,  KANS. 

This  station  was  established  April  12,  1895.  It  is  located  at  the  county  bridge  4  miles 
north  of  Manhattan.  Kans. 

The  channel  is  straight  for  200  feet  above  and  below  the  station  and  has  a  width  of  225 
feet  at  ordinary  stages.  Both  banks  are  subject  to  overflow  during  very  high  floods,  the  left 
bank  being  the  lower  of  the  two.  The  bed  of  the  stream  is  composed  of  sand,  clay,  and  silt 
and  is  free  from  vegetation  and  slightly  shifting.  There  is  but  one  channel  at  low  stages; 
but  during  very  high  floods  there  are  Ave  channels  or  more.  The  current  is  sluggish  at  low 
and  swift  at  high  stages. 

Dischaige  measurements  are  made  from  the  bridge,  which  ordinarily  sjmns  the  entire 
channel.    The  initial  point  for  soundings  is  at  the  south  end  of  the  bridge. 

The  gage,  which  was  read  once  each  day  during  1905  by  J.  M.  Deckert,  is  in  three  sections. 
The  first  section,  used  f'^r  low-water  readings,  is  a  chain  gage  on  the  hand  railing  on  the  east 
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side  and  south  end  of  the  bridge,  reading  from  zero  to  14  feet  from  a  scale  spiked  to  the  hand 
rail.  The  second  sectiotf  is  an  oak  rod,  reading  from  11.3  to  17  feet,  spiked  to  the  north  face 
of  the  south  pier.  The  third  section  is  a  similar  rod,  graduated  from  17  to  30  feet,  bolted  to 
the  south  side  of  the  south  pier.  The  gage  is  referred  to  bench  marks,  as  follows:  (1)  A 
crosscut  in  the  capstone  of  the  south  bridge  pier  immediately  above  the  upper  gage ;  eleva- 
tion, 32.14  feet  above  gage  datum.  (2)  A  cross  near  the  top  of  the  second  stone  from  the 
ground  in  the  northwest  corner  of  the  south  abutment;  elevation, 27.32 feet  above  the  zeroof 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull = Bulletin;  WS=Water-Sup- 
ply  Paper). 

Description:  Ann  18,  iv,  pp  215-216;  Bull  140,  p  144;  WS  16,p  115;  27,p  90:  37,  p252;  50,p  317;  66.  p 
46;  84.  pp  97-98;  99,  p  211;  131.  p  111. 

Discharge:  Ann  18,  iv.  p  216;  Bull  140,  p  144;  WS  16,  p  115;  27,  p  95;  37,  p  252;  50,  p  317;  66,  p  46:  84.  p 
98;  99.  p  212;  131,  p  114. 

Discharge,  monthly:  Annl8,iv,p218;  19,iv,p348;  20,iv,pp312,319;  21,Iv,p227;  22,iv,  p337;  WS  75, 
p  143;  84,  p  99;  99,  p  213;  131,  p  117. 

Discharge,  yearly:  Ann 20,  iv,  p  56. 

Gage  heights:  Bull  140,  p  145;  WS  11,  p  59;  16,  p  115;  27,  p  94;  37,  p  253;  50,  p  318;  66,  p  46;  84.  p  9S:  99,  p 
212;  131,  p  115. 

Hydrographs:  Ann  18,  iv,  p  219;  19,  iv,  p349;  20,  iv.  p  319;  21,  iv,  p  227;  22,  iv,  p  337. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  313. 

Rating  tables*  Ann  18,  iv.  p217;  19,  iv,  p  348;  WS  27,  p96;  39,  p  449:  52,  p  518;  66,  p  172;  84,  p  99;  99.  p 
213;  131,  p  116. 

Discharge  mmsuremenis  of  Blue  River  near  Manhaitany  Kans.j  in  1905. 


Date. 


May  24.... 
July  10.... 
August  16. 
October  5. . 


Hydrographer. 


W.  Cf.  Russell. 
J.  C.  Stevens.. 
W.  G.  Russell. 
do 


Width.' 


Feet. 
215 
223 
208 
212 


Area  of       Mean 


Gage 


section,  i  velocity,     height. 


Sq.  ft. 

1,135 

1,470 

556 

601 


Ft.  per  I 
»ec. 

2.35  I 

2.67 

1.86 

2.06 


Feet.     I 
7.00 
9.33  I 
5.80  I 
6.10 


Dis- 
chai^. 


Sfc.-/t, 
2,670 
3,S2t» 
l.f«2 
1.234 


I 
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Daily  ^age  height,  in  feet  ^  of  Blue  River  near  Manhattan ,  Kane.,  for  1906 » 


Day. 

Jan.    ,    Feb. 

i 

Mar. 

Apr. 

May. 

June. 

18.85 
17.6 
12.8 

July. 

Aug. 

7.2 
7.0 
7.3 
8.4 

Sept. 

Oct. 

J 

5.8 

5.0 

14.4 

6.0 
6.0 
5.06 

7.5 
7.1 
6.0 

0.1 
11.1 
12.5 
13.0 

1 
5.0    1 
5.8 

6.7 

2 

5.0 
5.0 

5.8  '    13.5 
5.8       13.3 

6.4' 

3 

5.6 
5.55 

6.4 

4.... 

6.0 

5.8       12.0          6.0 

6.7         10.7 

6.3 

5.... 

*.»l 

5.0       12.4          6.0 

6.5          0.75 

13.1 

7.0 

5.5 

6.1 

6... 

5.8 

6.0  11.7 

6.1  '      9.7 

5.06 

5.0 

5.0 

6.0 

6.8 

5.0 

5.0 

6.4         10.3 

12.1 
11.0 
10.8 
11.4 
0.8 
8.85 
7.0 

7.2 
6.8 
0.0 
7.3 
7.1 
7.4 
6,8 

5.6 

5.6 

5.65 

5.6 

5.6    1 

5.6 

5.7 

6.0 

7 

5.8 
5.7 
5.7 
5.7 
5.8 

6.2 

6.1 

6.1 

0.2 

7.75 

6.5 

10.1 
8.2 
7.7 
7.4 
7.15 
6.0 

6.0 

8 

6.0 
6.0 
6.0 
6.1 
6.1 

8.7 
8.2 
7.8 
7.5 
7.2 

5.0 

9 

5.8 

10 

5.8 

11 

5  75 

12.... 

5.7 

5.7 

13.... 

,       5.0  1 

6.0,      7.1          5.85 

6.8 

6.8 

7.45 

6.3 

5.8 

5.65 

14.... 

5.6'' 

5.0  ,      6.0    :       5.8 

13.2 
14.5 
12.8 
10.8 
10.65 
12.3 
11.6 
0.8 
8.0 
8.2 
7.6 
11.3 
8.0 
7.2 
7.7 

6.75 
6.6 
6.6 
7.0 

7.1 
6.0 
6.7 
6.6 

6.15 
6,0 
5.8 
5.75 

6.45 

5.8 

16.2    1 
21.1    ' 
13.5    ] 
13.5 
14.1 

56 

15 

5.7           5.0  '      6.8    ,      5.7 

5.6 

16 

0.8 
5.8 
5.0 
5.0 
5.0 
6.8 
5.8 
6.8 
5.8 
5.7 
5.7 

5.1  I      6.7    ;      5.7 

5.66 

17 

5.1 
5.1 
5.2 
5.2 

6.75  :      5.65 

5.7 

18 

6.8 
7.1 
7.0 

6.7 

5.65 

5.6 

8.7    .      6.45        5.6 

7.0  ;      6.3    1     15.2 

8.1  6.2    1     13.1 

5.7 

19 

5.75 

20 

5.8 

21 

5.3  1      A.flft         5.6 

7.7 

7.45 

8.2 

8.1 

7.85 

8.0 

7.0 
7.6 

8.65 
8.2 

10.5 
0.7 
0.5 
0.45 
0.1 
8.65 

5.75 

22 

7.1 
0.0 
0.8 
10.0 
12.8 

6.7    1      5.8 

6.4 

23 

6.7 
6.65 
6.6 
6.5 

6.5 
6.1 
6.2 
8.7 
0.6 

7.1    ;      8.55 
6.0          8.5 
6.7    1      7.5 
6.75  ,       7.7 

6.0 

34 

5.85 

25 

5.8 

36 

5.7 

27.... 

5.8 
5.7 

1 
14.0        6.4 

7.8          6.8    ,      6.0 
7.0          7.3          6.7 

1 
8.2    , 

•      7.7    1 

5.6 

28.... 

14.0        6.3    1      8.25 

5.6 

29.... 

5.7' ,      6.2          8.0 

0.2 

0.6          7.5    :      6.46 

7.3 

5.5 

30.... 

;       5.0  1 

6.1    '      7.8 

.     12.5 

10.8          7.0    '      6.2 

6.0 

5.45 

31.... 

6.0 

6.1    ! 

1 

17.8 

1 

8.0          6.1 

5.5 

Station  rating  table  for  Blue  River  near  Manhatti 

m,  Kane,,  from  January  1  ioC 

)ctoher31, 

1906. 

heiSt. 

Discharge. 

hSggt.     I>i«h«««- 

Oa«B 
hel^t. 

Discharge. 

Oa«    ' 
hei^t. 

Disehargp. 

Feel. 

Sec.-ft. 

;               1 

Feet,        Sec.'ft. 

Feet. 

Sec.-fl. 

1    Feet. 

Sec.-ft. 

5.00 

650 

6.50 

1,510 

8.00 

2,680    i|      11.00 

5,810 

5.10 

700 

6.60 

1,580 

8.20 

2,850           11.50 

6,470 

5.20 

750 

6.70 

1,650 

8.40 

3,020           12.00 

7,190 

5.30 

800 

6.80 

1,720    j 

8.60 

3,190     1      12.50 

7,940 

5.40 

850 

1         6.00 

1,790    1 

8.80 

3,370    •       13.00 

8,090 

5.50 

900 

7.00 

1,860 

0.00 

3.550           13.50 

9,440 

5.60                  060 

7.10 

1,990  ; 

0.20 

3,740     i       14,00 

10,200 

5.70 

1,020 

7.20 

2,010     1 

9.40 

3,040    i|       14.50 

10,900 

5.80 

1.080 

7.30 

2,090    Ij 

0.60 

4,150     1       15.00 

11,800 

5.90 

1,140 

7.40 

2,170 

9.80 

4,370           15.50 

12,640 

6.00 

1,200 

7.50 

2,255    ' 

10.00 

4,600            16.00 

13,490 

6.10 

1,280 

7.60 

2,340 

10.20 

4,830     I       16.50 

14,340 

6.20 

1,320 

1         7.70 

2,425 

10.40 

5,070     1      17.00 

15,190 

6.30 

1,380 

>         7.80 

2,510 

10.60 

5,310           17.50 

16,040 

6.40 

1,440 

1    ^-^ 

2,696 

.1 

10.80 

5,560           18.00 

■1 

16,900 
Bcharge  met 

% 

The 
menu 

above  tat 
madedui 

lei 

ini 

;19Wanc 

kbleonlj 
1 1905,  M 

rfO 

Ddi 

ropea 

n-cbann 
rly  weU  < 

el  conditi 
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Estimated  monthly  discharge  of  Blue  River  near  Manhattan,  Kans.,for  1905. 
[Drainage  area,  9,400  square  miles.] 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 
October 


Discharge  in  second-feet. 


Maximum. 


1,200 
11,640 
10,830 

4,1JiO 
16,550 
18,440 

8,840 
12,130 
22,770 

1,650 


The  period. 


Mlnltniini. 


1,020 

650 

1,260 

960 

1,260 

1,580 

1,320 

960 

900 

875 


Mean. 

1,062 
2,346 
3,237 
1,460 
4,282 
4,034 
3,433 
2,555 
3,827 
1,113 


Total  in 
acre-feet. 


66,530 
1J0,300 
199,000 

86,880 
263,300 
240,000 
211,100 
157,100 
227,700 

68,440 


Run-off. 


Second-feet 
persauare 


0.114 
.247 
.341 
.154 
.451 
.425 
.362 
.269 
.403 
.117 


1,650,000  I 


Depth  in 
inches. 


0.131 
.257 
.393 
.172 
.S» 
.474 
.417 
.310 
.450 
,135 


OSAGE   RIVER   DRAINAGE   BASIN. 
OSAGE  Rn'-ER  AT  OTTAWA,  KANS. 

Osage  (Marais  des  Cygnes)  River  rises  in  the  prairies  of  eastern  Kansas,  about  90  miles 
southwest  of  Topeka,  and  flows  southeastward  to  its  junction  with  the  Missouri,  near  Jeffer- 
son City,  Mo.  The  entire  length  of  the  stream,  measured  along  the  general  trend  of  the  val- 
ley, the  minor  bends  being  neglected,  is  about  280  miles,  but  its  actual  length  is  probably  at 
least  500  miles,  and  the  total  area  of  the  basin  is  about  15,300  square  miles. 

The  eastern  portion  of  the  basin  has  a  diversified  surface,  varying  from  the  level  alluvial 
bottoms  of  the  streams  to  broken  hilly  uplands.  It  is  covered  with  a  thick  growth  of  timber, 
including  oak,  elm,  walnut,  ash,  maple,  and  many  other  varieties  of  trees.  To  the  west  the 
surface  of  the  country  becomes  more  gently  undulating,  the  timber  gradually  disappears 
from  the  uplands,  and  the  region  finally  merges  with  the  great  prairies  which  extend 
unbroken  to  the  Rocky  Mountains.  The  river  winds  through  an  alluvial  bottom  land, 
approaching  first  one  bluff  and  then  the  other.  The  bed  is  generally  gravel,  especially  on 
the  shoals.  The  banks  are  gravelly  and  stable  and  range  from  18  to  35  feet  in  height  above 
low  water.  The  stream  has  no  mountain  tributaries,  but  depends  for  its  water  supply 
entirely  on  the  precipitation  within  its  basin.  This  ranges  from  35  to  40  inches  each  year. 
The  basin  contains  no  lakes  or  marshes  of  any  extent. 

The  region  is  rich  in  mineral  resources,  and  the  gently  rolling  prairies  of  the  western  half 
and  the  valleys  and  river  bottoms  of  the  eastern  half  are  well  adapted  to  agriculture.  About 
62  per  cent  of  the  area  is  under  cultivation  and  10  per  cent  is  timbered.  Large  quantities 
of  coal  are  mined  at  Osage,  Burlingame,  Scranton,  and  Carbondale. 

High  water  is  frequent  in  the  stream,  but  there  is  little  danger  of  floods  unless  the  rainfall 
is  very  heavy,  sudden,  or  of  long  duration.  The  danger  line  is  about  25  feet  on  the  gage. 
The  worst  flood  since  the  establishment  of  the  gaging  station  at  Ottawa  was  in  1904,  when 
the  water  rose  to  34.4  feet  and  flooded  all  the  lower  bottom  lands,  doing  much  damage  to 
farms,  towns,  and  cities  along  the  course  and  stopping  all  railroad  traffic  for  some  time. 

The  gaging  station  was  established  August  26, 1902.  It  is  located  at  the  highway  bridge 
on  Main  street  near  the  center  of  the  town  of  Ottawa,  Eans. 

The  channel  is  slightly  curved  at  the  station,  and  both  banks  are  high,  but  overflow  at  ex- 
treme flood  stages.  ^  The  bed  of  the  stream  is  composed  of  rock,  with  small  bowlders. 

Discharge  measurements  are  made  from  the  highway  bridge,  which  has  a  span  of  135  feet 
between  abutments  and  is  somewhat  oblique  to  the  trend  of  the  stream.    The  initial  point 
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for  soundings  is  the  south  end  of  the  bridge,  downstream  side.  At  low  stages  the  dischai^ 
can  be  measured  by  wading  a  short  distance  below  the  bridge.     ' 

The  gage  was  read  once  each  day  during  1905  by  W.  H.  Blacksten.  The  first  gage  was  of 
the  old  wire  type,  with  its  scale  spiked  to  the  bridge  floor.  This  gage  was  destroyed  i>y 
the  flood  of  May  30,  1904.  A  temporary  gag9  was  installed  June  3,  1904.  A  new  gage 
was  put  in  September  9,  1904,  as  the  water  had  left  the  temporary  gage.  This  i&  a 
standard  chain  gage,  placed  on  the  outside  of  the  hand  rail  on  the  downstream  side  of  the 
bridge.  The  length  of  the  chain  is  30.9  feet.  The  gage  rod  is  bolted  to  the  hand  rail  and 
graduated  from  zero  to  32  feet.  The  bench  marie  is  the  top  of  the  hydrant  cap  on  the  north 
side  of  the  river  about  50  feet  from  the  northeast  comer  of  the  bridge;  elevation  31.34  feet 
above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

DeseripUon:  90,  p  41;  130,  p  187. 
Diaebarge:  fiO,  p  42;  130,  p  188. 
Gage  heights:  99.  p  42;  130,  p  188. 

Dxitharqe.  TneasuremerUs  of  Osage  River  at  Ottawa ,  Kant.,  in  1906. 


Date. 


Hydrographer. 


April  28... 
May  11.... 

May30 1 do 

Jane  17 do 

August  17 do 

September  20. .' do 

September  21 . .  i do 

September  21. .  I do 

September  22..  I do 

October  10 : do 


W.  G.  Rnaaell 
....do 
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Daily  gage  height,  in  feet,  of  Osage  River  near  Ottawa,  Kans.,for  1906. 


1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13., 
14. 
15., 
16. 
17.. 
18.. 
19.. 
20.. 
21. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


Jan. 

Feb. 

1.4 

1.3 

1.4 

1.3 

1.4 

1.3 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

2.15 

1.4 

4.2 

1.3 

5.9 

1.2 

6.0 

1.4 

4.9 

1.3 

3.3 

1.3 

2.8 

1.2 

:.2 



1.3 



Mar. 

2.5 
2.0 
2.0 
1.9 
1.8 
1.6 
1.6 
1.6 
1.5 
1.6 
1.5 
1.4 
1.5 
1.5 
1.5 
1.5 
1.45 
2.9 
3.3 
3.1 
2.5 
1.65 
2.2 
2.9 
3.05 
2.4 
2.15 
11.27 
17.0 
12.4 
4.2 


Apr. 

2.9 

2.6 

2.4 

2.3 

2.2 

2.15 

2.1 

2.1 

1.9 

1.9 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.55 

1.6 

1.55 

1.6 

1.5 

1.6 

2.3 

2.6 

2.4 

2.1 

2.0 


May.  I  June. 


1.9 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
2.1 
2.2 
2.0 
1.8 
2.2 
2.1 
2.1 
2.0 
1.9 
1.8 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
3.55 
16.08 
14.45 
3.48 
4.35 
4.4 
3.2 


2.5 

2.2 

2.1 

2.0 

2.0 

1.9 

1.8 

1.8 

1.6 

1.6 

1.5 

1.5 

1.5 

1.45 

1.4 

1.4 

1.4 

1.35 

1.6 

1.8 

1.7 

1.6 

1.6 

1.5 

1.5 

1.4 

1.5 

1.5 

2.2 

2.0 


July. 

1.9 
6.55 
24.8 
25.45 
23.2 
9.25 
3.2 
2.7 
2.6 
2.7 
2.5 
2.2 
2.15 
2.0 
1.9 
1.9 
1.8 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
7.5 
9.7 
3.75 
2.5 
2.6 


Aug. 

Sept. 

Oct. 

2.6 

1.35 

1.6 

2.2 

1.3 

1.5 

2.0 

1.3 

1.5 

2.1 

1.8 

1.5 

3.1 

1.6 

1.5 

2.3 

1.7 

1.45 

2.0 

1.7 

1.4 

1.8 

1.7 

1.3 

1.7 

2.3 

1.3 

1.6 

12.35 

1.3 

1.6 

8.6 

1.3 

1.5 

3.1 

1.3 

1.5 

2.2 

1.3 

1.5 

2.1 

1.2 

1.6 

]5.35 

1.2 

1.5 

23.45 

1.2 

1.4 
3.55 
10.8 
3.4 
2.9 
2.0 
1.8 
1.7 
1.7 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 


17.85  ' 
21.95 
26.28  ' 
26.18  ! 
22.15  I 

5.35  I 

2.7 

2.6    I 

2.2    I 

2.0    , 

1.9 

1.7 

1.7 

1.6 


1.15 
1.4 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.3 
1.3 
1.3 
1.3 


GASCONADE    RIVER    DRAINAGE   BASIN. 
GASCONADE  RIVER  AT  ARLINGTOK,  MO. 

Gasconade  River  is  formed  by  Piney,  Lock,  and  Osage  forks,  which  rise  in  southern  \G^ 
souri  and  unite  in  Laclede  and  I^ilaski  counties.  From  the  junction  of  the  forks  to  the 
point  where  the  Gasconade  enters  the  Missouri  the  distance  by  general  course  is  about  (lO 
miles,  but  accurately  measured  along  the  stream  it  is  probably  over  100  miles.  The  basin 
comprises  a  total  area  of  3,667  square  miles.  The  headwater  region  is  an  elevated  table-land 
belonging  to  the  Ozark  Range  of  hills.  The  surface  is  irregular  and  along  the  stretams  l>e- 
com^s  very  rough  and  broken.  Tlie  streams,  which  are  bordered  by  alhn'ial  bottom  lands 
varying  in  width  from  a  few  hundred  feet  to  a  half  mile,  are  supplied  by  a  great  number  of 
springs,  many  of  which  are  of  lai^e  size. 

The  valley  averages  half  a  mile  in  width  and  is  bordered  by  bluffs  100  to  200  feet  hi^i. 
The  bed  is  usually  gravel  on  the  shoals,  with  considerable  sand  and  mud  in  the  pools.  The 
banks  are  about  20  feet  high  on  the  lower  river  and  show  a  deposit  of  alluvial  soil,  with  sand- 
and  gravel  underneath.  The  rock  occurring  along  the  stream  is  mainly  limestone  and  sand 
stone. 

The  gaging  station  was  established  April  11,  1903.  It  was  at  first  located  about  2  miks 
below  Arlington,  on  the  right  bank  of  the  river;  but  owing  to  the  impossibility  of  maintain- 
ing ft  cable  across  the  river  during  high  water  the  station  was  moved  July  27, 1904,  to  tbc 


OASOOXAOE   BIVEB   DBAINAQE   BASIN. 


267 


St.  Louis  and  San  Francisco  railroad  bridge,  1^  miles  upstream  from  the  cable  and  one- 
fourth  mile  west  of  Arlington,  Mo. 

The  channel  is  straight  for  about  1,000  feet  above  and  below  the  bridge.  Both  banks  are 
fairly  high,  i>artlj  wooded,  and  not  liable  to  overflow  except  during  very  high  stages.  The 
bed  of  the  stream  is  composed  of  clean  gravel  and  rock  and  is  practically  permanent. 
There  is  a  swift,  direct  current.  At  all  stages  the  water  passes  between  the  abutments 
of  the  bridge. 

Discharge  measurements  are  made  from  the  three-span  railroad  bridge,  which  has  a  total 
length  of  431  feet  between  abutments.  The  meter  is  operated  from  the  upstream  lower 
chord  of  the  trusses.  The  initial  point  for  soundings  is  at  the  top  of  the  inner  face  of  the 
right  abutment. 

The  gage  was  read  during  1905  by  C.  W.  Harrison.  The  gage  at  the  old  location  was  a 
vertical  rod  fastened  to  a  leaning  willow  tree.  The  new  gage  is  of  the  standard  chain  type. 
The  length  of  the  chain  is  33.50  feet.  The  pulley  center  is  0.53  foot  to  the  left  of  the  zero  of 
the  gage,  which  is  117.01  feet  from  the  initial  point  for  soundings.  Hie  bench  mark  is 
located  on  the  top  surface  of  a  c^  on  the  upstream  lower  chord  just  to  the  right  of  the  fifth 
panel  point  from  the  right  abutment  and  is  designated  by  a  dent  in  the  upper  surface  of  the 
cap;  elevation  above  gage  datum  28.85  feet.  The  elevation  of  the  pulley  center  above  the 
zero  of  the  gage  is  32.75  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  WateivSupply  Papers  of 
the  United  States  Geological  Survey: 

Deflcription:  99.  p  36;  130,  pp  188-189. 
Duchaxigo:  99,  p  36;  130,  p  190. 
Discharge,  monthly:  99,  p  38;  130,  p  191. 
Gage  heights:  99,  p  37:  130,  p  190. 
Bating  tabb:  99,  p  37;  130,  p  191. 

Discharge  meamremenU  ofGasetmade  River  at  ArlmgUm,  Mo.,  190 J^6. 


Date. 


1904. 
April  11... 
AprU27... 
June  14... 


1905. 

April? 

May  14 

June  21 

July  25 

September  7. 
October  11... 
December  9.. 


Hydrographer. 


F.  W.  Hanna 

do 

Hanna  and  Murphy. 


M.  S.  Brennan. 

S.  K.  Clapp 

F.  W.  Hanna.. 
M.  8.  Brennan. 

do 

....do 

do 


dth. 

Area  of 
section. 

Mean 
velocity. 

hei^. 

Dis- 
charge. 

eet. 

aq.fl. 

Ft.  per 
tec. 

Feet. 

8ec.~ft. 

410 

2,416 

3.32 

6.85 

8,025 

410 

4,029 

4.20 

10.75 

16,910 

410 

1,138 

1.78 

4.(y7 

2,032 

318 

1,104 

1.52 

3.80 

1,677 

413 

1,944 

2.93 

5.75 

5,700 

276 

838 

1.01 

2.85 

844 

410 

2,049 

2.68 

6.16 

5,283 

323 

1,071 

1.38 

3.81 

1,479 

312 

982 

1.36 

3.55 

1,334 

301 

948 

1.32 

3.41 

1,255 

NoTB.— Gage  heights  all  refer  to  gage  established  July  26,  1904,  at  St.  Louis  and  San  Francisco 
railroad  bridge. 
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STREAM    MEASUREMENTS    IN    1905,  PART    VIII. 


Daily  gage  height y  in  feet,  ofOa^conade  River  ai  ArlingUm,  Mo.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.85 
2.8 
2.85 
2.8 

2.65 
2.7 
2.85 
2.8 

6.8 
6.4 
5.9 
5.1 

3.95 
3.9 
3.85 
3.8 

4.1 
4.0 
4.5 
3.8 

4.0 
3.85 
4.0 
3.95 

3.7 
3.45 
3.4 
4.0 

10.3 
9.5 
8.4 

7.8 

4.3 
4.1 
3.8 
3.8 

4.3 

4.16 

4.0 

3.9    , 

6.8 
6.2 
4.85 
4.6 

3.6 

2 

3  4,S 

3 

3.3 

4 

3.6 

5 

2.8 

2.85 

4.9 

3.75 

3.75 

3.8 

4.15 

7.7 

3.6 

3.76 

5.6 

3.66 

6 

2.85 

2.85 

4.7 

3.7 

3.3 

3.4 

4.0 

6.7 

3.66 

3.5 

6.0 

3.5 

7 

2.8 

2.9 

5.0 

3.65 

3.5 

3.0 

3.85 

6.5 

4.4 

3.46 

6.8 

3.45 

8 

2.75 

2.9 

2.85 

2.9 

2.9 

3.0 

2.95 

2.8 

2,85 

2.9 

2.9 

2.9 

2.85 

2.8 

2.85 

2.8 

10.5 
13.5 
11.5 
7.-5 
8.6 
5.0 
4.5 
4.3 

3.6 

3.2 

3.15 

3.6 

3.55 

3.7 

3.65 

3.7 

5.1 
6.5 
6.3 
6.2 
5.8 
5.9 
5.8 
7.0 

2.85 

2.5 

2.5 

2.6 

2.55 

2.4 

2.25 

2.2 

3.7 
3.25 
3.45 
3.9 
6.0 
5.7 
6.5 
5.3 

6.4 
4.9 
4.5 
4.3 
3.95 
3.7 
4.5 
4.4 

4.6 
4.6 
4.6 
6.3 
5.8 
5.1 
4.8 
4.0 

3.4 

3.3 

3.6 

8.6 

3.45 

3.2 

3.3 

3.3 

6.9 

6.8 

6.4 

5.0 

4.86 

4.5 

4.3 

4.16 

3.3 

9 

3.25 

10 

3.2 

11 

3.15 

12 

2.9 

13 

2.9 

14 

2.85 

15 

2.8 

16 

2.95 

2.8 

4.25 

3.75 

9.0 

3.1 

5.25 

4.6 

3.96 

3.15 

4.2 

2.75 

17 

2.96 

2.85 

4.2 

3.7 

8.0 

3.5 

4.9 

5.4 

13.8 

3.6 

4.0 

3.35 

18 

3.0 

2.8 

4.3 

3.4 

5.5 

3.15 

3.8 

6.4 

12.6 

6.4 

3.86 

3.3 

19 

3.1 

2.85 

4.5 

3.35 

5.0 

3.0 

3.6 

7.4 

16.5 

9.3 

4.2 

3.25 

20 

3.2 

2.8 

4.3 

3.3 

4.5 

3.5 

3.4 

7.0 

13.6 

7.6 

4.3 

3.2 

21 

3.1 

2.85 

4.1 

3.3 

4.4 

3.3 

8.6 

7.6 

14.0 

6.0 

4.15 

3.1 

22 

3.05 

2.95 

3.9 

3.25 

4.5 

3.2 

16.7 

7.2 

10.4 

4.86 

4.0 

3.2 

23 

3.05 

3.0 

3.75 

3.2 

6.1 

2.95 

20.3 

7.6 

7.4 

4.5 

4.05 

3.4 

24 

2.9 

3.35 

4.0 

3.1 

5.1 

2.9 

8.5 

7.8 

6.3 

4.45 

3.85 

3.45 

26 

2.8 

4.4 

3.9 

3.4 

5.5 

2.7 

6.3 

7.6 

5.8 

8.6 

3.8 

3.5 

26 

2.8 

5.9 

3.85 

4.5 

5.1 

2.8 

6.8 

7.3 

5.8 

9.4 

3.6 

3.5 

27 

2.75 

6.4 

3.7 

4.7 

4.9 

2.75 

6.4 

.6.8 

6.0 

8.8 

3.6 

3.4 

28 

2.8 
2.75 

7.4 



3.55 
3.75 

4.8 
4.8 

4.5 
4.3 

2.7 
3.2 

10.9 
16.3 

5.1 
5.0 

4.8 
4.7 

8.6 
6.9 

3.65 
3.6 

3.6 

29 

3.75 

30 

2.7 



3.8 

4.2 

4.0 

3.4 

19.1 

6.1 

3.05 

6.6 

3.45 

3,6 

31 

2.7 



3.9 

3.8 

18.4 

4.8 

6.7 

3.8 

Note.— Ice  conditions  not  sufficient  to  modify  flow. 
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Station  ratirhg  tabUfor  Gasconade  River  at  Arlir^gton,  Mo.,  from  July  j?6,  /90-4,  to  December 

Sly  1906. 


h^lSTt.   '>*«»«^- 


Feet. 
2.20 
2.30 
2.40 
3.60 
2.60 
2.70 
Z80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


hSSl.   .I>*«h«Ke. 


Sec-feet.  Feet, 


30O 

350 

400 

450 

510 

570 

630 

700 

780 

870 

965 

1,060 

1,100 

1,270 

1,390 


3.70 
3.80 
3.00 
4.00 
4.10 
4. 2D 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 


See.-feet, 
1,520 
1,600 
1,820 
1,090 
2,160 
2,340 
2,520 
2,710 
2,000 
3,100 
3,300 
3,500 
3,700 
3,900 
4,300 


Qase 
1  helgEt. 

DlachargB. '    ^ 

Feet. 

Sec.-feet.        1 

5.40 

4,710 

5.00 

5,130     1 

1        5.80 

5,560     1 

6.00 

6,000    • 

6.20 

6,440    1 

6.40 

6,880    !, 

6.60 

7,320     1 

6.80 

7,760    i' 

1        7.00 

8,200 

'        7.20 

8,640    |l 

7.40 

9,080     j 

7.60 

9,520     i 

7.80 

9,960 

1        8.00 

10,400 

8.50 

11,550 

Gace 
height. 

Feet. 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
13.50 
14.00 
15.00 
16.00 
17.00 
18.00 


Dischan^p. 

Sec.-feet. 
12,700 
13,850 
15,060 
16,250 
17,500 
18,800 
20,100 
21.440 
22,800 
24,200 
25,600 
28,400 
31,400 
34,400 
37,600 


I 


The  above  table  is  applicable  only  for  open*channel  conditions.  1 1  is  based  on  twelve  discharge  meas- 
urements made  during  1904-5,  and  is  welldeflned  between  gage  heights  2.8  feet  and  10.75  feet.  The  table 
(ia»  been  extended  beyond  these  limits;  above  gage  hei^t  17  feet  the  rating  curve  is  a  tangent,  the 
dlflerenoe  being  320  per  tenth. 

Ettimaied  monthly  discharge  of  Gasconade  River  at  AriiTUftonf  Mo. ,  for  190^  and  1905. 
[Drainage  area,  2,725  square  miles.] 


Month. 


1904. 


Joly 

Avigaat 

S(!ptember. 

October 

Novc^mber. . 
December.. 


Discharge  in  second-feet. 


MftyfmiiTn. 


The  period. 


1905. 


January.... 
February.. 

March 

April 

May 

June 

July 

Aag:u0t 

Sf^ptcmbcr., 

Octotier 

November., 
Dieoember.. 


The  year. 


9,108 
3,900 
1,330 
1,110 
700 
740 


44,960 


Minimum. 


965 
630 
740 
570 
510 
510 


Mean. 


2,580 
1,256 
908 
743 
571 
647 


965 

570 

9,060 

540 

24,200 

1,330 

3,500 

870 

12,700 

1,060 

1,990 

300 

44,960 

1,012 

15,770 

1,520 

32,900 

1,390 

l:i,620 

918 

7,980 

1,215 

1,660 

600 

696 
1,456 
4,008 
1,641 
4,341 

9,534 
6,744 
7,710 
4,195 
3,350 
1,104 


300  3,i 


ToUl  in 
acre-feet. 


158,600 
77,230 
63,730 
45,680 
33,980 
39,780 


409,000 


42,800 

80,860 
301,800 

97,650 
266,900 

53,490 
586.200 
414,700 
458,800 
257,900 
199,300 

67,880 


2,828,000 


Run-off. 


Second-feet   rk^„n,  ,„ 


0.947 
.461 
.331 
.273 
.210 
.237 


1.09 
.532 
.369 
.315 
,234 
.273 


0.255 

.534 
1.80 

.602 
1.59 

.330 
3.60 
2.47 
2.83 
1.54 
1.23 

.405 


0.294 

.556 
2.08 

.672 
1.83 

.368 
4.04 
2.85 
3.16 
1.78 
1,37 

.467 


1.42 


^OTK.— The  estimate  for  July  26  to  August  11,  as  published  In  the  1904  report,  has  been  revis^ed. 
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Acre-foot,  definition  of 3 

Agency  Ditch  at— 

Fort  Belknap  Agency,  Mont.: 

diachaiige 86 

gagebeights 86 

Harlem,  Mont.: 

description 75-76 

discharge 76 

discharge,  monthly 77 

gage  heights 76 

Aloova,  Wyo. 

North  Platte  River  at: 

description 199-200 

discharge  monthly 201 

gageheightfl 200 

rating  table 201 

Alzada,  Mont. 

Little  Missouri  River  at: 

description 120-121 

discharge 121 

discharge,  monthly 123 

gagebeights 122 

rating  table 122 

Apple  Creek  near- 
Bismarck,  N.  Dak.: 

description 133 

discharge 133 

discharge,  monthly 133 

gagebeights.  .• 133 

Arlington,  Mo. 

Gasconade  River  at: 

description 2ft6-267 

discharge 267 

discharge,  monthly 209 

gage  heights 268 

rating  table 200 

Ashfield,  Mont. 

Beaver  Creek  near: 

description 63-64 

discharge 64 

discbarge,  monthly 65 

gagebeights 64 

rating  table 65 

Augusta,  Mont. 

B.  E.  and  T.  irrigation  ditch  at: 

discharge 46 

Sun  River,  North  Fork,  near: 

description 38 

discharge 38 

discharge,  monthly 40 

gagebeights 39 

rating  table 39 

Sun  River,  South  Fork,  at: 

description 40 

discharge 40 
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Sun  River,  South  Fork,  at— Continued. 

discharge,  montaly 42 

gage  heights 41 

rating  table 41 

Willow  Creek  near: 

description 43-44 

discharge 44 

gagebeights 44 


B. 


B.  £.  and  T.  irrigation  ditch  at— 
Augusta,  Mont : 

discharge 46 

Beaver  Creek  near— 
Ashfield,  Mont.: 

description 63-64 

discharge 64 

discbarge,  monthly 65 

gage  heights 64 

rating  table „ 66 

Beaver  Creek  near— 
Edgemont,  S.  Dak.: 

description 145-146 

discharge 146 

gage  heights 146 

Beaver  Creek,  Nebr.,  In- 
Sec.  19,  T.32N.,  R.  16  W.: 

discharge 173 

Beaver  Creek  overflow  near— 
Bowdoin,  Mont.: 

description 65-66 

discharge 66 

discharge,  monthly 67 

gage  heights 66 

Beaver  River  (Ladder  Creek)  near- 
Scott  City,  Kans.: 

description 256-257 

discharge,  monthly 257 

gage  heights 257 

Belle  Fourche  River  at— 
Belle  Fourche,  S.  Dak.: 

description 156-157 

discharge 157 

discharge,  monthly 159 

gagebeights 158 

rating  table 158 

Belle  Fourche,  S.  Dak. 
Belle  Fourche  River  at: 

description 156-157 

discharge 157 

discharge,  monthly 159 

gage  heights 158 

rating  table 158 
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Belle  Fourchc,  8.  Dak.— Continued.  Page 

Redwater  Creek  at: 

description 159 

discharge 160 

discharge,  monthly 161 

gage  heights 160 

rating  table 161 

Belleview,  Mont. 

Teton  River  near: 

description 52 

discharge 52 

Belt  Creek  near- 
Belt,  Mont.: 

description 45 

discharge 45 

discharge,  monthly 46 

Belt.  Mont. 

Belt  Creek  near: 

description 45 

discharge 45 

gage  heights 46 

Benkelman,  Nebr. 

Republican  River  at: 

description 247 

discharge 248 

gage  heights 24K 

Republican  River,  South  Fork,  at: 

description 249 

discharge 249 

discharge,  monthly '.  251 

gage  heights 250 

rating  table 250 

Republican  River,  North  Fork,  at: 

discharge 254 

Bighorn  RiveJ*  at^- 

Fort  Custer,  Mont.: 

description 108 

discharge 109 

discharge,  monthly 1 10 

gage  heights 109 

rating  table 110 

Thermopolis,  Wyo. : 

description 106 

discharge 106 

discharge,  monthly 108 

gage  heights 107 

rating  table 107 

Billings.  Mont. 

Yellowstone  River  near: 

description 95 

discharge 96 

discharge,  monthly 97 

gage  heights 96 

rating  table 97 

Bismarck.  N.  Dak. 

Apple  Creek  near: 

description 133 

discharge 133 

di%harge,  monthly 133 

gape  heights 133 

Missouri  River  near: 

description 30 

discharge 31 

discharge,  monthly 32 

gage  heights 31 

rating  table 32 


Bixby,  S.  Dak.  Page 
Moreau  River  at: 

description 137-138 

discharge Ktt 

discharge,  monthly 140 

gage  heights 1.19 

rating  table 1.19 

Blackbawk,  8.  Dak. 
Boxelder  Creek  at : 

description L>4 

*  discharge I.')4 

discharge,  monthly if* 

gage  heights 155 

rating  Uble 155-156 

'  Blue  River  near— 

'  Manhattan,  Kans.: 

description 281-262 

I               discharge 262 

I                discharge,  monthly 3f>4 

gage  heights avi 

'                rating  table 36;; 

I   Bostwlck,  Nebr. 

Republican  River  near: 

description 24*  245 

discharge 24.'« 

discharge,  monthly 1147 

gage  heights 2+''» 

rating  table 246 

I  Bowdoin,  Mont. 

I  Beaver  Creek  overflow  near: 

description 6.>^ 

,               discharge fti 

I                discharge,  monthly 67 

gage  heights 66 

I  Boxeldcr  Creek  at — 

I  Blackhawk,  8.  Dak.: 

I                description 154 

discharge L>4 

discharge,  monthly 156 

gage  heights .*. l.w 

ratingtable 155-l.V 

'  Bridgeport,  Nebr. 

I  North  Platte  River: 

•     description aw 

discharge ar. 

discharge,  monthly av 

gage  heigh  ts 2a' 

rating  table 2i». 

Broncho,  N.  Dak. 
Knife  River  at: 

description 121^129 

discharge l  *i 

gage  heights is 

Browning,  Mont. 

Milk  River,  South  Fork  near: 

description .V> 

discharge ii 

discharge,  monthly 36 

gage  heights .¥ 

C. 

Cable  station,  figure  showing 7 

Camp  Crook,  S.  Dak. 

Little  Missouri  River  at: 

description li 

discharge 124 
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Camp  Crook.  S.  Dak.--Continaed.  Page. 

Little  Missouri  River  at— Continued. 

discharge,  monthly 125 

gag^  heights 124 

rating  table 125 

Canadian  River  at— 
Cowdrey,  Colo. : 

description 187-188 

discharge 188 

discharge,  monthly 190 

gage  heights 180 

rating  teble 180 

Cannon  Ball  River  at  - 
Stevenson,  N.  Dak.: 

description 134 

discharge 134 

gage  heights 135 

Cascade,  Mont. 

Missouri  River  at: 

description 24 

discharge 25 

discharge,  monthly 26 

gage  heights 25 

rating  Ubie 26 

Cherokee,  Iowa. 

Little  Sioux  River  at: 

discharge 36 

Cherry  Creek  at— 
Denver,  Colo.: 

discharge 234 

Cheyenne  River  at— 
Edgemont,  S.  Dak.: 

description 141 

discharge 141 

discharge,  daily 143-144 

discharge,  monthly 145 

gage  heights 142 

Cheyenne  River  Basin. 

description ' 140 

Chinook,  Mont. 

Cook  canal  near: 

description 70 

discharge 70 

discharge,  monthly 71 

gage  heigbU 71 

Corregan  ditch  near: 

description 83 

Dowen  &  Buckley  ditch  near: 

description 82-83 

Fort  Belknap  canal  near: 

description 77 

discharge 78 

di  ■c>,arf:o.  monthly 79 

gage  heignU 78 

Uatheson  canal  near: 

description 72 

discharge 72 

discharge,  monthly 73 

gage  heights 73 

Milk  River: 

discharge 86 

gageheights 86 

Milk  River,  North  Fork,  near: 

description 61 

discharge 62 


Chinook,  Mont.— Continued.  Page. 

Milk  River,  North  Fork,  near— Cont'd. 

discharge,  monthly 63 

gage  heights 62 

rating  table 63 

Milk  River,  West  Fork,  at: 

discharge 86 

gage  heights 86 

Paradise  Valley  oanal  near: 

description 67-«8 

discharge 68 

discharge,  monthly 60 

gage  heights 60 

Reser  ditch  near: 

description 79 

discharge 79 

discharge,  monthly 80 

gage  heights 80 

Roketa  ditch  near: 

description 83 

West  Fork  ditch  near: 

description 81 

discharge 81 

discharge,  monthly 82 

gage  heights 82 

Winter  Anderson  canal  near:  ^ 

description 83 

Chouteau,  Mont. 

Teton  River  near: 

description .- . . .  53-54 

•     discharge M 

gage  heights 54 

Clark  Fork  at— 

Fromberg,  Mont.: 

description 100-101 

discharge 101 

discharge,  monthly 108 

gage  heights 102 

rating  table 102 

Clear  Creek  at— 

Forkscreek,  Colo.: 

description 231-232 

discharge 232 

discharge,  monthly 234 

gage  heights 233 

rating  table 233 

Cody,  Wyo. 

Shoshone  River  near: 

description 113 

discharge 114 

discharge,  monthly 115 

gage  heights 1 14 

Columbus,  Nebr. 

Lbup  River  at: 

description 240-241 

discharge 241 

diaehargp,  daily 243 

discharge,  monthly 243 

gage  heights 242 

Platte  River  near: 

description 237 

discharge 238 

discharge,  monthly 239 

gage  heights 238 

rating  table 239 
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Corregan  ditoh  near—  Page. 

Chinook,  Mont.: 

description 83 

Computation,  methods  of 10-12 

rules  for 4 

Cook  Canal  near- 
Chinook,  Mont: 

description 70 

discharge 70 

discharge,  monthly 71 

gage  heights 71 

Cooperation  and  acknowledgments 11-1 

Cowdrey,  Colo. 

Canadian  River  at: 

description 187-188 

discharge 188 

discharge,  monthly 190 

gage  heights 189 

rating  table 189 

Michigan  Creek  near: 

description 192 

discharge 198 

discharge,  monthly 194 

gage  heights 193 

rating  table 194 

North  Platte  River  near: 

description 185-186 

discharge 186 

discharge,  monthly 187 

gage  heights 186 

rating  table 187 

Crow  Agency,  Mont. 

Little  Bighorn  River  at: 

description m 

discharge in 

discharge,  monthly 113 

gage  heights 112 

rating  table 112 

Current  meters,  classes  of 8 

methods  of  using 8-9 

Cutbank  Creek  at— 

Cutbank,  Mont.: 

description so 

discharge 61 

gage  heights 51 

seepage  measurements 85 

Cutbank,  Mont. 

Cutbank  Creek  at: 

description 60 

discharge 61 

gage  heights 51 

D. 
Denver,  Colo. 

South  Platte  River  at: 

description 223-224 

discharge 224 

discharge,  daily 226 

discharge,  monthly 228 

gage  heights 225 

Dowen  and  Buckley  ditch  near- 
Chinook,  Mont.: 

description 82-83 

Drainage  basins,  list  of 2-3 

E. 

Eagle  Creek,  North  Fork  at— 

Sec.  26,  T.  31  N.,  R.  13  W.,  Nebr.: 

discharge 173 


Eagle  Creek,  South  Fork  at—  Page. 

Sec.  9,  T.  30  N.,  R.  13  W.,  Nebr.: 

discharge _. .  173 

Edgemont,  S.  Dak. 
Beaver  Creek  near: 

description 145-146 

discharge l« 

gage  heights 146 

Cheyenne  River  at: 

description 141 

discharge 141 

discharge,  daily 143-144 

discharge,  monthly RS 

gage  heights 142 

Hat  Creek  near: 

description 147 

discharge 147 

discharge,  monthly 148 

gage  heights 148 

Ellsworth,  Kans. 

Smoky  Hill  River  at: 

description 255 

discharge 255 

gage  heights 256 

Equivalents,  table  of 5-6 

F. 

Floats,  use  of,  in  measuring  discharge 7-8 

Ford  Creek,  Mont. 

discharge 45 

Forkscreek,  Colo. 
Clear  Creek  at: 

description 231-232 

discharge 232 

discharge,  monthly 234 

gage  heights 233 

rating  table 233 

Fort  Belknap  Agency- 
Milk  River  at: 

discharge 86 

gage  heights J« 

Fort  Belknap  canal  near- 
Chinook,  Mont.: 

description 77 

discharge TS 

discharge,  monthly 79 

gage  heights TS 

Fort  Custer,  Mont. 
Bighorn  River  at: 

description 108 

discharge 109 

discharge,  monthly llti 

gage  heights 109 

rating  table 1 10 

Fromberg,  Mont. 
Clark  Fork  at: 

description 100-101 

discharge lOl 

discharge,  monthly 103 

gage  heights 102 

rating  table iflS 

G. 

Qaging  stations,  equipment  of 6-7 

Gallatin  River  at— 
Logan,  Mont. : 

description 1*-19 

discharge 19 

discharge,  monthly 21 

gage  heights iW 

rating  table 20 
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QaacoDAde  RItw  at—  Page. 

Arlington,  Mo.: 

deKTiption 266-267 

discharge 267 

diacharge,  monthly 260 

gage  heights 268 

rating  Uble 269 

Glendevey,  Colo. 

Laramie  River  at : 

description aofr-210 

discharge 210 

discharge,  monthly 212 

gageheights 211 

rating  table 211 

Gleodive,  Mont. 

Yellowstone  River  at: 

description 97-08 

discharge 96 

discharge,  monthly 100 

gageheights 99 

rating  table 100 

Oleneyre,  Colo. 

Mclntyre  Creek  at : 

description 214-215 

discharge 215 

discharge,  monthly 216 

gage  heights 215 

rating  Uble 216 

Orand  River  at- 

Sdm,  S.  Dak.: 

description .". 135-136 

dischtfge 136 

discharge,  monthly 137 

gageheights 136 

rating  table 137 

Great  Falls,  Mont. 

Missouri  River  at: 

deacriptfon 26-27 

discharge 36 

Water  used  by  Boston  and  Mon- 
tana Smelter 27-28 

Orlzsly  Creek  at— 

Hebron,  Colo.: 

description 174-175 

disdiarge 175 

discharge,  monthly 176 

gageheighU 175 

rating  table 176 

Guernsey,  Wyo. 

North  Platte  River  at: 

description 196-197 

discharge 197 

discharge,  monthly 199 

gageheights 198 

rating  table 198-199 

H. 
Haitem  Canal  near- 
Zurich,  Mont. : 

description .^ 74 

discharge * 74 

discharge,  monthly 75 

gageheights 75 

Harlem,  Mont. 

Agency  ditch  near: 

description 75-76 

discharge 76 

discharge,  monthly 77 

Bheights 76 


Harlem,  Mont.— Continued.  Pagei 

Milk  River  at: 

description 86 

discharge 86 

gageheights 86 

Parallel  Creek  ditches  near: 

description 83 

Hat  Creek  near— 

Edgemont,  S.  Dak.: 

description 147 

discharge 147 

discharge,  monthly 148 

gage  heights 148 

Havre,  Mont. 

Milk  River  ati 

description 57 

discharge 57 

discharge,  monthly 50 

gage  heights 58 

rating  table 58-50 

Heart  River  near— 

Richardton,  N.  Dak.: 

description 130-131 

discharge 131 

*  discharge,  monthly 132 

gage  heights 131 

rating  table 132 

Hebron,  Colo. 

GrlMly  Creek  at: 

description* 174-175 

discharge 1 75 

discharge,  monthly 176 

gage  heights 1 75 

rating  table 176 

Hebron,  Colo. 

Little  Grizzly  Creek  at: 

description 176-177 

discharge 177 

discharge,  monthly 178 

gage  heights 177 

rating  table 178 

North  Platte  River  near: 

description 183 

discharge 184 

discharge,  monthly *..  185 

gageheights 184 

rating  table 185 

North    Platte    River,    Roaring    Fork 
near: 

description 178-179 

discharge 179 

discharge,  monthly 181 

gage  heights 180 

rating  table 180 

Higho,  Colo. 

North  Platte  River,  North  Fork,  at: 

description 181-182 

discharge 182 

discharge,  monthly 183 

gage  heights 182 

rating  table 183 

Hlghwood  Creek  near— 

Hlghwood,  Mont. : 

description 46 

discharge 47 

gage  heights 47 

Hlghwood,  Mont. 

Hlghwood  Creek  near: 

description 46 
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Hi£^wood,  Mont.— Continued.  Page. 

Highwood  Creek,  npar— Continued. 

discharge 47 

gage  heights : 47 

Hinsdale,  Mont. 

Milk  River  at: 

discharge 86 

gage  heights 86 

Rock  Creek: 

dischaige 86 

gage  heights 86 

Rock  Creek  canal  near: 

description 8»-84 

dischaige 84 

discharge,  monthly.  .M 84 

gage  heights 84 

Huntley,  Mont. 

Pryor  Crock  at: 

description 103 

discharge 103 

discharge,  monthly 105 

gage  heights 104 

rating  tables 1(A 

Hydrographic  surveys,  annual  appropria- 
tions for 1 

oiyanixation  and  scope  of 1-3 


Ice-covered  streams,  methods  of  measuring 

flow  of 9-10 

Interior,  S.  Dak. 
White  River  at: 

description 166 

discharge 167 

gage  heights 167 

J. 

Jefferson  River  near— 
Sappington,  Mont. : 

description 13-14 

discharge 14 

discharge,  monthly 16 

gage  heights 15 

rating  table 15 

Jelm,  Wyo. 

Laramie  River  near: 

description 212 

discharge 213 

discharge,  monthly 214 

gage  heights 213 

rating  table 214- 

Julesburg,  Colo. 

South  Platte  River  near: 

description 229 

discharge 230 

discharge,  monthly 231 

gage  heights 230 

rating  table 231 

Junction,  Kana. 

Republican  River  at: 

description 251-252 

discharge 252 

discharge,  monthly 254 

gage  heights 252 

rating  table 253 


K.  Page. 

Kansas  aty,  Mo. 
Missouri  River  at: 

description 32-33 

dischaige 33 

dischaige,  monthly 35 

gage  heighta 34 

rating  table 3a 

Kansas  River  at— 
Lecompton,  Kans.: 

description 250 

discharge 259 

discharge,  monthly 261 

gage  heights 260 

rating  table 260-261 

Kansas  River  drainage  basin: 

description 244. 258 

miscellaneous  measurements  In 254 

Kearney,  Wyo. 
Piney  Creek  at: 

description 117-118 

discharge 118 

discharge,  monthly 130 

gage  heights 119 

rating  tables 120 

Kersey,  Colo. 

.South  Platte  Rfver  near: 

description 227 

discharge 227 

discharge,  monthly 229 

gage  heights 22s 

rating  tables 228 

Keya  Paha  River: 

discharge 173 

Knife  River  at— 

Broncho,  N.  Dak.: 

description 128-129 

discharge 129 

gage  heights 130 

L. 

Ladder  Creek.    See  Beaver  River. 

Laramie  River  at— 
Olendevey,  Colo. : 

description 209-210 

discharge 210 

discharge,  monthly 212 

gage  heights 211 

rating  table 211 

Jelm,  Wyo.: 

description 212 

discharge 213 

dischaige,  monthly 214 

gage  heights 213 

rating  table 214 

Lecompton,  Kans. 
Kansas  River  at: 

description 259 

dischaige . . .'. 25& 

discharge,  monthly 261 

gage  heights 260 

rating  table 360-261 

Lexington,  Nebr. 
Platte  River  near: 

description 23S 
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Lflxingtoii,  Nebr.— ContlzMied.  Paipe. 

PlAtte  River  near— Continued. 

duchftige 236 

gaf^  heights 236 

Little  Bjghom  River  at— 

Crow  Agnocy,  Mont. : 

description Ill 

dlflchaxge Ill 

discharge,  monthly 113 

gage  heights 112 

rating  table 112 

LitUe  Grizzly  Creek  at— 

Hebron,  Colo.: 

description 176-177 

discharge 177 

discharge,  monthly 178 

gage  heights 177 

rating  tables 178 

Little  Missouri  River  at— 

AIzada,Mont.: 

description 120-121 

discharge 121 

dlschanse,  monthly 123 

gage  heights 122 

rating  table 122 

Camp  Crook,  8.  Dak.: 

description 123 

discharge 124 

discharge,  monthly 125 

gage  heights 124 

rating  table 126 

Medora,N.  Dak.: 

description 1 25-126 

discbarge 126 

discharge,  monthly 128 

gage  heights 127 

rating  table 128 

Little  Missoart  River  basin- 
description  120 

Little  Muddy  River  near— 

WUliston,N.  Dak.: 

description 80 

discharge 89 

discharge,  monthly 01 

gage  heights 90 

rating  table 90 

Little  Sioux  River  at— 

Cherokee,  Iowa: 

discharge 36 

Uvingston,  Mont. 

Yellowstone  River  at: 

description 02-93 

discbarge 93 

dlscfaaige,  monthly 96 

gagehelghta 94 

rating  table 94 

Logan.  Mont. 

Gallatin  River  at: 

description 18-19 

discharge 19 

discharge,  monthly 21 

gagehelghts 20 

rating  table 20 

Lombard.  Mont. 

Sixteen  MUe  Creek  at: 

discharge 36 


Loup  River  at—  Page. 
Columbus,  Nebr.: 

description 240-241 

discharge 241 

discharge,  daily 243 

discharge,  monthly 243 

gagehelghta 242 

M. 

Mclntyre  Creek  at— 
Gleneyre,  Colo.: 

description 214-216 

discharge 215 

discharge,  monthly 216 

gage  helghta 215 

rating  table 216 

Madison   River    (including  Cherry  Creek) 
near- 
Norris,  Mont.: 

description 16 

discharge 17 

discharge,  monthly 18 

gage  heights 17 

rating  table 18 

Malta,  Mont. 
Milk  River  at: 

description 50-60 

discharge 60 

discharge,  monthly 61 

gago  heighto 60 

rating  table 61 

Manhattan,  Kans. 
Blue  River  near: 

description 261-282 

discharge 262 

discharge,  monthly 264 

gage  heights 263 

rating  table 263 

Maimhaven,  N.  Dak. 
Missouri  River  at: 

discharge 36 

Marias  River  near- 
Shelby,  Mont.: 

description 48 

discharge 49 

discharge,  monthly 50 

gage  heights 49 

rathig  table 50 

Marias  River  basin: 

description 48 

Marquette,  Wyo. 

Shoshone  River,  South  Fork,  at: 

description 115 

discharge 116 

discharge,  monthly 117 

gage  heights 116 

rating  table 117 

Matheson  canal  near- 
Chinook,  Mont.: 

description 72 

discharge 72 

dlscliarge.  monthly 73 

gagelieights 73 

Medora,  N.  Dak. 

Little  Missouri  at: 

description 125-128 

discharge 126 
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Medora,  N.  Dak.— Continued.  Page. 

Little  Miaaouri  at— Continued. 

diachaxge,  monthly 128 

gage  heights 127 

rating  table 128 

Methods  of  computing  run-off 10-11 

of  measuring  stream  flow 6-10 

Michigan  Creek  near— 

Cowdrey,  Colo.: 

description 192 

discharge 193 

discharge,  monthly 194 

gage  heights 193 

rathig  table 194 

Walden,CoIo.: 

description 190-191 

discharge 191 

discharge,  monthly 192 

•    gage  heights 191 

rating  table 191 

MUk  River  at— 

Chinook,  Mont.: 

discharge 86 

gageheights 86 

Harlem,  Mont.: 

dischaige 86 

gage  heights 86 

Havre,  Mont.: 

description 57 

discharge 57 

discharge,  monthly 59 

gage  heights 58 

ratlngtable 58^59 

Hhisdale,  Mont.: 

discharge 86 

gageheights 86 

Seepage  measurements 85 

Yantic,Mont.: 

dischaige 86 

gageheights 86 

Zurich,  Mont.: 

dischaige 86 

gage  heights 86 

MUk  RKer,  North  Fork,  near- 
Chinook.  Mont. : 

description 61 

discharge 62 

discharge,  monthly 63 

gage  heights 62 

rating  table 63 

Milk  River,  South  Fork  near- 
Browning,  Mont.: 

description 55 

discharge 55 

discharge,  monthly 56 

gage  heights 56 

Milk  River,  West  Fork  at— 

Chinook,  Mont.: 

description 

discharge 86 

gage  heights 86 

Milk  River  basin: 

description 54-55 

miscellaneous  measurements  in 86 

Milk  River  VaUey— 

Private  canals  in: 

description 67 

dischaige 67-^ 


I  Pace. 

Miner's  Inch,  deflnition  of 3 

Minnesela,  S.  Dak. 

Rod  water  Canal  at: 

description 163 

discharge 164 

discliarge,  daily 165 

discharge,  monthly 166 

gageheights 164 

Missouri  River  at  and  near- 
Bismarck,  N.  Dak.: 

description 30 

discharge 31 

discharge,  monthly 32 

gage  heights 31 

rat  i  ng  table 32 

Cascade,  Mont.: 

description 24 

discharge 25 

discharge,  monthly 26 

gage  heights 25 

rating  table 36 

Great  Falls,  Mont.: 

description 26-27 

discharge 36 

water  used  by  Boston  and  Montana 

Smelter 27-28 

Kansas  City,  Mo.: 

description 32-33 

discharge 33 

discharge,  monthly 35 

gageheights 34 

rating  table 35 

Mannhaven.  N.  Dak.: 

discharge 36 

Washburn,  N.  Dak.: 

description 30 

gage  heights so 

Williston,  N.  Dak.: 

description 28-20 

discharge 29 

gage  heights 29 

Missouri  River  basin: 

description 12 

miscellaneous  measurements 36 

MitcheU,  Nebr. 

North  Platte  River  near: 

description 202 

discharge 20B 

discharge,  monthly 204 

gage  heights 302 

ratlngtable 202 

Moreau  River  at— 

Bixby,  S.  Dak.: 

description 137-138 

discharge 138 

discharge,  monthly 140 

gage  heights 139 

rating  toble 139 

Multiple-point  method  of  measuring  dis- 
charge, description  of 9 

Musselshell  River  at— 

Shawmut,Mont.: 

description 87 

discharge W 

gageheights 88 


Niobrara  River  near- 
Valentine,  Nebr.: 
description. . 


N. 
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Niobrara  River  near— Ck>ntinued.  Page. 

Valentine,  Nebr.— Continued. 

discharge 189 

discharge,  daily 171 

discharge,  monthly 171 

gage  heights 170 

Niobrara  River  basin: 

description 167-168 

miacellaneoua  measurements 173 

•Norrls,  Mont. 

Madison  River  (including  Cherry  Creek) 
near: 

description 16 

discharge 17 

discharge,  monthly 18 

gage  heights 17 

rating  tables 18 

North  Fork  Milk  River.     See  Milk  River, 

North  Fork. 
North  Platte,  Nebr. 

North  Platte  River  at: 

description 207 

discharge 207 

diachax^,  monthly 209 

gage  heights 208 

rating  table 208 

South  Phitte  River  at: 

discharge 234 

North  Platte  River  at  and  near— 

Akova,  Wyo.: 

description l»-30O 

discharge,  monthly 201 

gage  heights 200 

rating  table 201 

Bridgeport,  Nebr.: 

description 204 

discharge 205 

discharge,  monthly 206 

gage  heights 205 

rating  table 206 

Cowdrey,  Colo.: 

description 185-186 

discharge 186 

discharge,  monthly 187 

gagehelgbtji 186 

rating  table 187 

Guernsey,  Wyo.: 

description 196-197 

discbarge 197 

discharge,  monthly 199 

gageheights 108 

rating  table 198-199 

Hebron,  Colo.: 

description 183 

dlschai^ 184 

dischai^,  monthly 185 

gageheighU 184 

rating  table 185 

Mitchell,  Nebr.: 

description 202 

discharge 202 

discharge,  monthly. 204 

gageheights 202 

rating  table 202 

North  Platte,  Nebr.: 

description 207 

disdiarge 207 


North  Platte  River  at  and  near— Cont'd.      Page. 
North  Platte,  Nebr.— Continued. 

discharge,  monthly 209 

gage  heights 208 

rating  table 208 

Saratoga,  Wyo.: 

description 194 

discharge 195 

discharge,  monthly 196 

gage  heights 1 95 

rating  table 196 

North  Platte  basin: 

description 173-174 

North  Platte  River,  North  Fork,  at— 
HIgho,  Colo.: 

descripUon 181-182 

discharge 182 

discharge,  monthly 183 

gageheights 182 

rating  tables 183 

North  Platte  River,  Roaring  Fork,  near- 
Hebron,  Colo. : 

description 178-179 

dischiu^ 179 

discharge,  monthly 191 

gageheights 180 

rating  table ' 180 

O. 

Osage  River  at— 
Ottawa,  Kans.: 

description 264-265 

discharge 265 

gageheights 266 

Ottawa,  Kans. 
Osage  River  at: 

description 264-265 

disohiu^ 265 

gageheights 266 

P. 

Paradise  Valley  canal  near- 
Chinook,  Mont. : 

description 67-68 

discharge 68 

discharge,  monthly 69 

gageheights 69 

Parallel  Creek  ditches  near- 
Harlem,  Mont.: 

description 83 

PIney  Creek  at— 
Kearney,  Wyo. : 

description 117-118 

discharge 118 

discharge,  monthly 120 

gage  heights 119 

rating  table 120 

Platte  River  near- 
Columbus,  Nebr.: 

description 237 

discharge 238 

discharge,  monthly 239 

gage  heights 238 

rating  table 239 

Lexington,  Nebr. : 

description 235 
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Platte  River  near— Continued.  Page. 

Lexington,  Nebr.— Continued. 

discharge 236 

gage  heigh  ts 236 

Platte  River  basin : 

description 173,234-235 

Pryor  Creek  at— 
Huntley,  Mont.: 

description 103 

discharge 103 

discharge,  monthly 105 

gage  heights 104 

rating  table 105 

R. 
Rapid  Creek  at— 

Rapid,  8.  Dak.: 

description 151 

discharge 152 

discharge,  monthly 153 

gage  heights 152 

rating  table 153 

Rapid,  8.  Dak. 

Rapid  Creek  at: 

description 151 

discharge 152 

discharge,  monthly 153 

gage  heights 152 

rating  table 163 

Spring  Creek  near: 

description 149 

discharge 149 

discharge,  monthly 151 

gage  heights 150 

rating  table 150 

Rating  curves,  methods  of  constructing 10-U 

Rating  tables,  methods  of  constructing 10, 11 

Red  Deer  Lake  near— 

Woodlake,  Nebr.: 

description 172 

gage  heights 172 

Red  water  canal  at— 

Minnesela,  8.  Dak. : 

description 163 

discharge 164 

discharge,  dally 165 

discharge,  monthly 166 

gage  heights 164 

Redwater  Creek  at— 

Belle  Fourche,  S.  Dak.: 

description 159 

discharge 160 

discharge,  monthly 161 

gage  heights 160 

rating  table 161 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 


PART  IX. 


By  M.  C.  HiKDEBUDEB,  J.  M.  Giles,  and  J.  C.  Hott. 


INTRODUCTION. 
ORGANIZATIOX  ANI>  SCOPB  OF  WORK. 

The  hjdrograpbic  work  of  the  United  States  QecJogical  Survey  includes  the  collection  of 
facts  conoeming  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time  it 
reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
an  inatroction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
for  gaging  streams  was  made  by  the  act  of  August  18, 1894,  which  contained  an  item  of 
$12,500  "for  gauging  the  streams  and  determining  the  water  supply  of  the  United  States, 
including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid  and"  semi- 
arid  sections."      (28  Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  follow- 
ing table: 

Annual  upproprUOionfor  hydrographie  narveyaforJUcal  years  ending  June  SO,  1895  to  1906. 


IStt 112,500 

1896 20,000 

1897 50,000 

1898 50,000 

1899 50,000 

190O 50,000 


1901 $100,000 

1902 100,600 

1903 200,000 

1904 200,000 

1905 200,000 

1908 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systematized  by  the  adoption  of  standard 
metiiods  and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer 
and  a  corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is 
also  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc, 
which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in  the  com- 
mercial and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  Hie  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it 
is  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If 
the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
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the  minimum  flow;  if  water  b  to  be  stored,  the  maximum  flow  reoeives  spedal  attention. 
In  all  sections  of  the  oountiy  permanent  gaging  stations  are  maintained  for  general  statis- 
tical purposes  to  show  the  conditions  existing  through  long  periods.  They  are  also  used  as 
primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements,  serve 
as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  haye  been  introduced  by  wbich  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were;  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  ''Report  of  Progress  of  Stream  Measurements,"  which  contains  the 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  NeW  England  drainage. 

No.  186.  Hudson,  Passaic,  Raritan,  and  Delav^are  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  gulf  of  Mexico  drainages. 

No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  liisaisslppi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  doaining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years,  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  Tlie  Progress 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data 
for  one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases 
been  redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

lAti  cf  drainage  htuins  in  the  United  8taU9. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presumpscot. 

Saco. 

Merrimac. 

Connecticut. 

Blacks  tone. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


MOaTHEKir  ATLANTIC  DRAINAGE  BASINS. 

Thames. 

Housatonio. 

Hudson. 

PassaJo. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 

SOUTHEBN  ATLANTIC  DRAINAOK  BASINS. 

Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  southern  Atlantic 
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DURING    1905. 


DEFINITIONS. 


BA«TBRN  GULF  OF  IIBXICO  DRAINAGE  BASINS. 

BuwaneeL 

ApAlBchkolA. 

Mobile. 


Pearl. 

Minor  eastern  Gulf  of  Maxioo. 


XASTBRN  MISSISSIPPI  RIVBB  DRAINAOK  BASINS. 

Lower  eastern  MisalssippL  |  Upper  eastern  MisslssippL 

OAio. 


ST.  LAWRENCB  BIVBR  DRAINAOB  BASINS. 


Lake  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake8t.CUdr. 
LakeSria. 


NiagBra  River. 

Lake  Ontario. 

Lake  Champlaln  (Riohellea  River). 

Minor  St.  I Awrenoe. 


Upper  western  Mlselsalppi. 

Mlsaoori. 

Meramec. 


WBBTBBN  MISSISSIPPI  BIVBB  DRAINAOB  BASINS. 

Lower  western  MisslssippL 

Arkansas. 

Red. 

WBSTBBN  GULP  OP  MBXICO  DBAINAOB  BASINS. 

Qoadelupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mezica 

COLORADO  BIVKB  DBAINAGB  BASIN. 
THB  GREAT  BASIN. 

Wasatch  Mountains.  I  Sierra  Nevada. 

Humboldt.  Minor  streams  in  Great 


Nechea. 
Trinity. 
Braxos. 
Colorado  (of  Texas). 


Southern  Paeilic. 
San  Francisco  Bay. 
Northern  Pacific 


PACmC  COAST  DRAnrAGE  BASINS. 

Columbia. 
Puget  Sound. 


HUDSON  BAT  DBAINAOE  BASINS. 

DEFINrriONS. 


The  yolume  of  water  flowing  in  a  stream— the  "run-off"  or  "dischaiige" — ^is  ezpreesed 
in  Yftrious  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  iThese 
terms  may  be  divided  into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gaHons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
feet.    They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  dischaige 
of  water  flowing  in  a  stream  1  foot  wide  and  1  foot  deep  at  a  rate  of  1  foot  per  second. 
It  is  generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"GafloQS  per  minute"  is  generally  used  in  connection  with  pumping,  and  city  water 
supply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1  inch 
square  under  a  head  which  varies  locaUy.  It  has  been  commonly  used  by  miners  and 
inigatorB  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
In  most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"Seoond-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of  water 
flowing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the 
run-off  is  distributed  iiniformly  both  as  legards  time  and  area. 
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''Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

"Acre-foot''  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irri- 
gation work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot. 
One  second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxi- 
mately 2  acre-feet. 

EXPL.ANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  dischaiige  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facts 
obtained  to  date. 

Tffe  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as  pos- 
sible, a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  dischai^  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river 
as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in 
the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage. 
At  most  Stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  dischaiige,  the  column  headed  ''Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given 
in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
chaiige larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the  quan- 
tity given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  col- 
umn headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  On  this  hre 
based  the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rationai  use  of  time  and  money  is  Imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  dischai^  curve  whose  per  cent  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  th« 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding 
figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  It*  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  dit>p  ttw  5 
and  increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 
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Speciai  rule*  for  oomTpnUUUm, 

1.  Rating  tebles  are  to  be  constnicted  as  close  as  the  data  on  which  they  are  baaed  wUl  warrant.  No 
decimals  are  to  be  used  when  the  discharge  Is  over  50  second-feet. 

2.  Dally  diachairges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  significant  flg- 
nre.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  Inches  for  the  Individual  months  shall  be  carried  out  to 
at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  flnt  significant  figure  is  pre- 
ceded by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25;  0.125;  0.012;  0X012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed 
in  three  rignlflnant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQITIVALJENTS. 

1  second-foot  equaJs  50  California  miner's  inches. 

1  seoond-foot  equals  38.4  Ck>lorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 

1  seoond-foot  equals  6.23  British  imperial  gallons  per  second. 

1  seoond-foot  for  one  year  coven  one  square  mile  1.131  feet  deep,  13J>72  inches  deep. 

1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536/nO  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  falling  10  feet  equals  1.136  horsepoirer. 

100  Califomia  miner's  inches  equal  15  United  States  gallons  per  second. 

100  California  miner's  inches  equal  77  Colorado  miner's  inches. 

100  Califomia  miner's  inches  for  one  day  equal  4  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  equal  130  Califomia  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-feet.  * 

1,OQOX)00  United  States  gallons  per  day  equal  1J>5  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1/100,000  cubic  feet  equal  22.05  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  inch  equals  2.54  centimeters. 

1  foot  equals  0.3048  meter. 

1  yani  equals  0.9144  meter. 

1  mile  equals  liXtt35  kilometera. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 

1  square  yard  equals  0.836  square  meter. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yarda 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  250  hectares. 

1  square  mile  equals  2.50  square  kilometers. 

1  cubic  foot  equals  0J)283  cubic  meter. 

1  cable  foot  equals  7.48  gallons;  equals  0.804  bushel. 

1  cable  foot  of  water  weighs  62.5  pounds. 

1  coble  yard  equals  0.7646  cubic  meter. 

1  cubic  mile  equals  147,196,000,000  cubic  feet. 
*   1  cubic  mile  equals  4,667  second-feet  for  one  year. 

1  gallon  equals  3.7854  litera. 

1  gallon  equals  8.36  pounds  of  water. 

I  gallon  equals  231  cubic  inches  (liquid  measure). 

1  poond  equals  0.4536  kilogram. 

1  avolrdapois  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams. 

1  meter  equals  30.37  inches.    Log.  1.5051654.' 

1  meter  equals  3.280633  feet.    Log.  0.5150842. 

1  meter  equals  liXHOll  yards.    Log.  0.0388629. 

1  kflometcr  equals  3,281  leet;  equals  five-eighths  mile,  nearly. 
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1  square  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  oubio  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilognun  per 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
li  horsepowers  equals  about  1  kilowatt. 

To  calculate  waterpower  quickly:  8ec.-ft.  x  fall  in  feet  »  Net  horsepower  on  water  wheel,  reallilng 

11 
80  per  cent  of  the  theoretical  power. 

Quick  formula  for  eomputing  discharge  over  weirs:    Cubic  feet  per  minute  equals  0.4025  lyh*; 
I  length  of  weir  in  inches;  A-head  in  hiches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1 :  125,000, 1  mile-0.50688  inch. 

Scale  1:  90,000, 1  mile-0.7O40O  inch. 

Scale  1 :  62,500, 1  mUe- 1.01376  inches. 

Scale  1 :   45,000, 1  mile- 1.40800  inches. 

FIELD  METHODS  OF  MEASIJRIN6  STREAM  FLOW. 

The  methods  used  in  coUecting  these  data  and  in  preparing  them  for  publication  are  giyen 
in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Survey)  and 
No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given. 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes:  (1) 
Those  with  pennanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low  or 
high  water;  (3)  those  with  constantly  shifting  bejs.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and  the 
methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams:  (1) 
By  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Eutter^s  formulas; 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  physical  conditions, 
the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the  record 
is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be  used 
in  the  Chezy  formula,  v=e\/R8,  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  e  and  i  i  determining  the  values  of  the  coefficient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing  to  the 
difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  forn  to  be  used  in 
Eutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as  shown 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suit- 
ably situated  and  constructed  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow. 
The  conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those 
relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diver- 
sion  and  use  of  water  around  and  through  the  dam. 
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The  physical  requirements  fire  as  follows:  (a)  Sufficient  height  of  dam,  so  that  back- 
water will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude; 
(c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (e)  crests  of  a 
type  for  which  the  coefficients  to  be  used  in  Q=e  b  h^,  or  some  similar  standard  weir  foi^ 
mula,  are  known  (See  Water-Supply  Paper  No.  150) ;  (f)  either  no  flash  boards  or  exceptional 
care  in  reducing  leaking  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should  be 
reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
make,  or  which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that 
the  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
head,  on  a  broad-crested  dam,  of  less  than  6  inches.    Moreover,  when  all  other  conditions 


Fio.  1.— Cable  Btation,  showing  section  of  river,  car,  gage,  etc. 

are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  periods  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Vdoeity  method. — ^The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of 
the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the 
velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  d^ree  of 
accuracy.  Tlieir  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located,  as  far  as  possible,  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character,  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
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stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and 
dams  or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  dischaigp. 

Certain  permanent  or  semipermanent  structures,  usually  referred  to  as  ''equipment,"  are 
generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctuations 
of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  permanent 
markis  oo  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where  the  cur- 
rent is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  position  in 
the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channnel  conditions  are  sat- 
isfactory, as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of  the  equip- 
ment is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obt-ained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  case 
of  all  surface-float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  condi- 
tions are  good,  as  in  canals.  ;^ 

In  measuring  velocity  by  a  float  observation  is  made  of  the  time  taken  by  the  float  to  pass 
over  the  "run" — a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  large  number  of  velocity  determinations  are  made  at  different  points  aenoes 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  meas(urements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cupe,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  E^h  meter  has  been  developed  for 
use  under  some  special  condition .  In  the  case  of  the  small  Price  meter,  which  has  been  largely 
developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt  has 
been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading,  and 
gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are 
observed  are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars 
dropped  from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or 
pair  of  strips  the  mean  velocity,  area,  and  dischaige  are  determined  independently,  so  that 
conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 
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Tliree  claases  of  methods  of  measuring  Telocity  with  current  meters  are  in  general  \ 
multiple  point,  single  point,  and  integration. 

Hie  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  In  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  Velocities 
as  absctssas  and  their  depths  as  ordinates  and  drawing  a  smooth  curve  among  the  resulting 
points  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphically  the  magni- 
tude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve 
and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complete 
measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for  pur- 
poses of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  Assuming  that  the  vertical-velocity-  curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the 
mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show 
that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open-water 
conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth  at  0.5  foot  below  the 
surface  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  4  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  sin^e-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread 
of  mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity  curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on 
many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  is  0.6  depth  to  mean  velocity  is  practicaUy  unity. 

In  the  otlier  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
This  IB  known  as  the  "  subsurface  "  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the  stage, 
velocity,  and  channel  conditions.  The  higher  the  stage  the  laiger  the  coefficient.  This 
method  is  specially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

Hie  vertical-integration  method  consists  in  moving  the  meter  at  a  slow  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface  and  noting  the  number  of  revo- 
lutioDs  and  the  time  taken  in  the  operation.  Hiis  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

Hie  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  dischaige  of 
a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  general 
contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either  by 
using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams  with  permanent 
beds  standard  cross-sections  are  usually  taken  during  low  water.  These  sections  serve  to 
check  the  sounding  which  are  taken  at  the  time  of  the  measurements,  and  from  them  any 
cbao0D  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.    Hiey  an 
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also  of  yaliie  in  obtaining  the  area  for  use  in  computations  of  high-water  measarements,  as 
accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  d^ths  at 
various  points  of  measurement  the  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those  for 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by  the 
total  area. 

The  detemiination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period  and  also  to  lack  of  definite  information  in 
regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  hei^t  to  the 
surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct- 
ing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  con* 
sidering  in  addition  to  gage  heights  and  discharge  varying  thickness  of  ice.  Such  data  as 
are  available  in  regard  to  this  subject  are  published  in  Water  Supply  paper  No.  146,  pages 
141-148. 
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Fio.  2— RatiDg,  area,  and  mean-velocity  curves  for  South  Fork  of  Skykomish  River  near  Index,  Wash 


OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  the 
bed  of  the  stream  is  permanent. 

For  stations  of  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is  the 
construction  of  a  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  of  the 
stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in  meas- 
uming  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  conditions 
near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and  aasamed 
coefficient  the  dischai^e  is  completed  for  various  heads  and  the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are  tJhe 
results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at  the 
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time  of  measurement,  the  area  of  the  croes-section,  the  mean  velocity  of  the  current,  and  the 
quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the  vicinity 
of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  per* 
manent  channels:  (1)  The  dischai^e  will  renuun  constant  so  long  as  conditions  at  or  near 
the  gaging  station  remain  constant.  (2)  The  discharge  will  be  the  same  whenever  the 
stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
neglected.     (3)  Hie  dischaige  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plottixig  of  results  of  the  various  dischaigemeasurements,  using  gage  heights  as  ordi- 
nates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which  show  the 
discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  development 
of  these  curves  there  should  be,  therefore,  a  sufiScient  number  of  discharge  measurements  to 
cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating  curve  with  its  cor- 
responding mean-velocity  and  area  curves. 

As  the  dischai^  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  changes  of  these  factore  the  curve  may  be  either  a  straight 
line,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity  curve  will 
take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve  in 
locating  errors  in  dischaige  measurements  and  in  constructing  the  rating  table. 

Tile  discharge  curve  is  defined  primarily  by  the  measurements  of  dischaige,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
nMasorement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the  gage 
is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken  and 
adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams  of 
this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
discharge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods,  rating  tables  can  be  prepared  for  periods  between  such  changes,  and  satisfactory 
results  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as  the 
Colorado  and  Rio  Grande,  dischai^  measurements  should  be  made  every  two  or  three  days, 
and  the  discharges  for  intervening  days  obtained  either  by  interpolation  modified  4)y'gage 
height  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nineteenth 
Annual  Report  of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in  Engineer- 
ing News  of  April  21, 1904.  This  method,  or  a  graphical  application  of  it,  is  also  much  used 
in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 
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Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local  hydro- 
graphers.  Acknowledgment  is  extended  to  other  persons  and  corporations  who  have 
assisted  local  hydrographers  or  have  cooperated  in  any  way,  either  by  furnishing  records  of 
the  height  of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  contained 
in  this  report: 

A rtoti AM.— District  hydrographer,  Thomas  U.  Taylor .« 

Cotorado.— District  and  resident  hydrographer,  M.  C.  Hinderlider,^  assisted  by  R.  I.  Meeker,  Wm.  A. 
Lamb,  H.  G.  Graham,  A.  A.  Weiland,  O.  H.  Timmerman,  Melvin  Beeson,  Thomas  E.  Bdck,  and  F.  L. 
Meeker.  Acknowledgements  are  due  the  Denver  and  Rio  Grande,  Colorado  and  Southern,  Burlington 
and  Missouri  River,  Union  Pacific,  Rio  Grande  Southern,  and  Atchison,  Topeka  and  Santa  Fe  railroads 
for  free  transportation  over  their  lines. 

£'afwa«.— District  hydrographer,  M.  C.  Hinderlider,  resident  hydrographer,  W.  G.  Russell     Acknowl- 
edgments are  due  the  Atchison,  Topeka,  and  Santa  Fe;  Union  Pacific;  Missouri,  Kansas  and  Texas: 
Missouri  Pacific;  and  Chicago,  Rock  Island  and  Pacific  railroads  for  annual  passes  issued  to  Mr.  Russell. 

JfiMOttn'.— District  hydrographer,  F.  W.  Hanna,e  assisted  by  M.  S.  Brennan  and  S.  K.  Clapp.  Ac- 
knowledgment should  be  made  to  the  St.  Louis  and  San  Francisco  Railroad  for  transportation  fur- 
nished to  Messrs.  Hanna  and  Brennan. 

New  Mexico.— d  The  hydrographic  work  in  the  northern  portion  of  this  territory  was  carried  on  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer,  assisted  as  follows:  The  work  in  the  north- 
central  portion  was  in  charge  of  R.  I.  Meeker  and  the  work  In  the  northemwostem  portion  waa  in  charge 
of  O.  H.  Timmerman.  For  many  favors  and  courtesies  in  the  form  of  free  accommodations  to  hydro- 
graphers and  for  assistance  in  securing  records  of  flow  on  Mora  River  acknowledgments  are  doe  D.  C. 
Duel,  Hugh  Loudon,  and  J.  J.  Baer,  of  La  Cueva,  N.  Mex.;  also  to  James  D.  Hand,  of  I^s  Alamos,  K 
Mex.  Transportation  in  the  form  of  annual  passes  was  furnished  Mr.  Meeker  by  the  Denver  and  Rio 
Grande  and  the  Atchison,  Topeka,  and  Santa  Fe  railroads. 

The  work  in  the  southern  and  eastern  portions  was  under  the  direction  of  J.  M.  Giles,  assisted  by 
Earl  Patterson.  Acknowledgments  are  due  the  St.  Louis  and  San  I<Yancisco;  Chicago,  Rock  Island 
and  Pacific;  Southern  Kansas;  Fort  Worth  and  Denver  City;  and  Texas  and  Pacific  railroads  for  trans- 
portation furnished  Mr.  Giles;  and  to  the  Pecos  Valley  lines  for  transportation  furnished  Mr.  Patterson. 

Oklahoma  and  Indian  Terrilory.^The  work  in  the  southern  part  of  Oklahoma  and  Indian  Territory 
was  under  the  direction  of  J.  M.  Giles,  district  hydrographer,  assisted  by  Earl  Patterson  and  E.  R. 
Kerby.  The  work  in  the  northern  part  was  by  W.  G.  Russell,  resident  hydrographer.  Acknowledg- 
ments are  due  the  Atchison,  Topeka  and  Santa  Fe;  Missouri,  Kansas  and  Texas;  and  Chicago,  Rock 
Island  and  Pacific  railroads  for  transportation  furnished  Mr.  Russell;  to  the  Southern  Kansas  of  Texas; 
Chicago,  Rock  Island  and  Pacific;  St.  I^uis  and  San  Francisco;  Fort  Worth  and  Denver  City;  and 
Texas  and  Pacific  railroads  and  Pecos  Valley  lines  for  transportation  furnished  Mr.  Giles;  to  the  Chi- 
cago, Rock  Island  and  Pacific;  and  the  St.  Louis  and  San  Francisco  railroads  for  transportation  fur- 
nished Mr.  Kerby;  and  to  the  Southern  Kansas  of  Texas  and  the  Pecos  Valley  lines  for  transportation 
furnished  Mr.  Patterson. 

Xeza«.— District  hydrographer,  Thomas  U.  Taylor. 

MERAMBC  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Meramec  Rhrer  rises  in  Dent  County,  Mo.,  flows  northeast,  and  enters  the  liississippi  near 
St.  Louis.  This  river  drains  a  nigged,  hilly,  and  comparatively  thinly  populated  country. 
There  are,  however,  numerous  good  sites  for  dams,  and  the  United  States  Geological  Survey 
is  studjring  the  river  in  connection  with  the  possible  water-power  developments  and  for  its 
possible  use  as  a  future  water  supply  for  the  city  of  St.  Louis. 

The  total  drainage  area  of  Meramec  River  is  3,619  square  miles;  at  Eureka  it  is  3,497 
square  miles.  The  drainage  area  above  Dry  Fork  is  340  square  miles,  and  that  of  Dry  Fork 
is  360  square  miles. 

a  Office  of  the  district  hydrographer  for  Arkansas,  Texas,  and  Louisiana,  Austin,  Tex. 

f>  Office  of  district  hydrographer  for  Colorado  Kansas,  Nebraska,  northern  New  Mexico,  and  Wye- 
ming,  Chamber  of  Commerce  Building,  Denver,  Colo. 

c  District  hydrographer  for  Missouri  during  1906,  A.  H.  Horton,  876  Federal  BuikUog,  Chicago.  111. 

d  District  hydrographer  for  southern  and  eastern  New  Mexico,  southern  Oklahoma,  and  aouthrm 
Indian  Territory,  J.  M.  Giles,  Carlsbad,  N.  Mex. 
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MKRAMEC  Sn'-ER  NEAR  MERAMEC,  MO. 

This  station  was  established  Febraaiy  28,  1903,  by  I.  W.  McConnell.  It  is  located 
about  600  feet  below  the  mouth  of  Spring  Branch  and  about  1  mile  from  the  post  road 
between  Meramec  and  St.  James,  Mo.  The  nearest  railroad  station  is  St.  James,  7  miles 
northwest  of  the  gaging  station.    The  drainage  area  at  this  station  is  340  square  miles. 

The  channel  is  straight  for  about  300  feet  above  the  station  and  for  2,000  feet  below. 
The  current  velocity  is  sufficient  for  accurate  measurement  except  at  low  stages,  when  it 
becomes  sluggish.  Both  banks  are  low,  and  at  high  water  the  river  spreads  over  wide  flats. 
The  bed  of  the  stream  is  shifting. 

Discharge  measurements  are  made  by  means  of  a  cable,  boat,  and  tagged  wire.  The 
initial  point  for  soundings  has  been  taken  at  the  tree  to  which  the  cable  is  attached  on 
the  left  bank.  At  low  stages  measurements  are  obtained  by  wading  the  river  about  200 
feet  above  the  mouth  of  Meramec  Spring  and  adding  to  this  discharge  the  flow  of  Meramoc 
Spring. 

The  gage  is  a  staff  driven  into  the  bed  of  the  river  and  nailed  at  the  top  to  a  leaning 
tree.  During  1905  the  gage  was  read  by  C.  C.  Smallwood.  The  bench  mark  is  a  point 
on  a  bowlder  on  the  left  bank  at  the  foot  of  the  cliff  near  the  mouth  of  Spring  Branch; 
elevation,  10.44  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  233;  131,  p  118. 
DLwhaige:  99,  p  234;  131,  p  119. 
Diachaige,  monthly:  99,  p  236. 
Gage  heights:  99,  p  234;  131,  p  119. 
Rating  tables:  99,  p  235. 

Discharge  measurements  tf  Meramec  River  near  MerameCf  Mo.,  in  1906.     * 


Date. 

Hydrograpber. 

Gaee 
height. 

Dis- 
charge. 

June  22 

July  28 

M 

S.  Brennan  . . . 
.do 



Feet. 
2.79 
3.60 
2.79 
2.92 
2.9C 

Second' 
feet. 

164 

438 

September  8 . . . 

.do 

168 

October  12 

... 

.do 

174 

December  20. . . 

.do 

256' 

IHR   173— 06— r-2 
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DaUy  gage  heigkt,  in  feet,  ofM^ramec  River  near  Meramec,  Mo.,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20 
21. 
22. 
23 
24. 
25 
26. 
27 
28. 
29 
30 
31 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

2.75 

2.75 

4.5 

4.4 

a7 

ao 

ai 

a4 

2.75 

2.75 

4.1 

4.1 

a6 

2.9 

ai 

as 

2.75 

2.75 

a9 

a9 

a5 

2.9 

ao 

a2 

2.75 

2.75 

3.8 

a7 

a4 

ao 

ao 

ai 

2.75 

2.75 

3.8 

a  6 

a4 

2.9 

2.9 

ao 

2.75 

2.75 

&1 

3.6 

a3 

2.9 

2.9 

ao 

2.75 

2.75 

7.2 

a6 

4.6 

2.9 

2.8 

a4 

2.75 

2.75 

8.0 

a4 

4.1 

2.8 

2.8 

as 

2.75 

2.75 

6.4 

a3 

4.0 

2.8 

2.9 

a2 

2.75 

2.75 

5:0 

a3 

a8 

2.8 

a2 

ai 

2.75 

2.76 

4.8 

a6 

as 

2.8 

4.5 

as 

2.75 

2.75 

4.4 

a6 

a8 

2.8 

a7 

ao 

2.75 

2.75 

4.1 

a6 

a  7 

2.8 

a6 

ao 

2.75 

2.76 

a9 

a4 

7.2 

2.8 

a4 

2.9 

2.75 

2.75 

a8 

a3 

4.8 

2.8 

a3 

a4 

2.75 

2.75 

a7 

ai 

4.4 

2.8 

a2 

ai 

2.75 

2.75 

a  7 

ai 

4.2 

2.8 

ao 

ao 

2.8 

2.75 

a6 

ai 

40 

2.8 

ao 

ao 

2.8 

2.8 

a5 

ao 

a8 

2.8 

2.9 

ao 

2.9 

2.8 

a5 

ao 

.a6 

2.7 

2.9 

2.9 

2.9 

2.9 

a4 

2.9 

a4 

2.9 

6.9 

2.8 

ai 

3.0 

a4 

2.9 

a4 

2.7 

6.1 

5.4 

3.1 

3.9 

a4 

2.9 

4.0 

2.7 

4.8 

42 

3.1 

4.0 

a5 

2.9 

a9 

2.7 

4.0 

a9 

3.0 

5.6 

a6 

2.9 

a6 

2.8 

a7 

a8 

2.9 

6.3 

a4 

4.1 

a5 

2.9 

a6 

a4 

2.9 

5.9 

a4 

4.0 

a4 

2.9 

a7 

ai 

2.8 

4.6 

a3 

a8 

a4 

2.9 

a7 

ai 

2.75 

a6 

a8 

as 

ai 

a7 

ao 

2.75 

&3 

a8 

a4 

ai 

a4 

ao 

2.75 

4.9 

ai 

a  4 

2.9 

Sept. 


2.9 
2.9 

Z8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

ao 

2.9 

2.8 

2.8 

1.8 

1.8 

2.75 

7.0 

a2 

7.8 
6.0 

a6 

5.1 
43 
42 

a9 
a7 
a5 
a4 
a4 
as 


Oct. 


as 

a2 

ai 

ai 

ai 

ao 

ao 

ao 

ao 

ao 

2.95 

2.9 

2.9 

.2.9 

2.9 

2.9 

2.9 

2.9 

ae 

a4 

as 

a2 

at 

a6 

44 

5.9 

40 

a9 
a9 
a9 
as 


Nov. 


a7 
ae 
a5 
as 
49 

48 
43 
41 
41 

a7 
ae 
as 

>4 
as 
as 
as 
a2 
a2 
47 
49 
43 
a9 
a7 
ac 
as 
a4 
as 
as 
a2 
a2 


Dec 


ai 

ac 

as 

ae 

as 

a4 

as 

a2 

ai 

aos 

ao 

ao 

ao 

2.95 

2.% 

2.9 

2.0 

2.0 

2.9 

2.96 

2.95 

2.95 

ao 

ao 

ao 

2.95 

2.95 

ao 

a4 

as 


MERAMEC  RIVER  NEAR  EUREKA,  MO. 

This  statioD  was  established  August  26,  1903,  by  F.  W.  Hanna.  It  is  located  at  the 
highway  bridge  on  the  road  between  Orescent  and  Eureka,  Mo.,  about  1^  miles  from 
Eureka,  2  miles  below  the  mouth  of  Big  River,  and  2  miles  above  the  Frisco  Railroad 
bridge. 

The  channel  is  straight  for  about  250  feet  above  and  1,000  feet  below  the  station.  The 
right  bank  is  high  and  rocky  and  not  subject  to  overflow.  It  is  wooded  above  the  high- 
water  line,  llie  left  bank  is  somewhat  lower  and  is  composed  of  alluvial  soil,  and  it  also 
is  wooded  above  the  high-water  line.  The  bed  of  the  stream  is  composed  of  coarse  gravpl 
and  stones.  The  current  is  never  sluggish.  There  is  but  one  channel,  and  it  is  broken 
by  the  center  pier  of  the  bridge. 

Discharge  measurements  are  made  from  the  two-span  highway  bridge  with  a  length 
between  abutments  of  450  feet.  The  initial  point  for  soundings  is  the  inner  face  of  the 
right  abutment  on  the  upstream  side. 

A  standard  chain  gage  is  attached  to  the  floor  of  the  bridge;  length  of  chain,  42.46  feet. 
During  1905  the  gage  was  read  by  Mrs.  Rhoda  Hilderbran.  Bench  marks  were  establisljed 
as  follows:  (1)  A  notch  cut  into  the  high  rock  clifT  just  below  the  bridge,  marked  by  a 
painted  cross  and  the  letters  "U.  S.  G.  S.;"  elevation,  38.26  feet.  (2)  A  red  mark  on 
the  top  of  the  downstream  guard  rail,  just  above  the  gage  box;  elevation,  42.56  feet. 
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(3)  A  painted  cross,  surrounded  by  the  letters  "U.  S.  G.  S,"  on  the  lower  wing  of  the 
left  abutment;  elevation,  36^  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  240;  131,  p  120. 
Discharge:  99,  p  240;  131,  p  120. 
Dischaige,  monthly:  99,  p  242;  131,  p  123. 
Gage  heights:  99.  p  241;  131,  p  121. 
Rating  table:  9y,  p  241;  131,  p  122. 

Discharge  measurements  of  Menmuc  River  near  Eureka^  Mo,,  in  1905. 


Date. 


April  6. ,»»... 

May  13 

June  21 

July  25 

September  7. 
October  11... 


Hydrographer. 


December  19 do 


M.  S.  Brennan. 
S.  K.Clapp.... 
M.  S.  Brennan . 

do 

....do '.... 

do 


Width. 


Feet. 
193 
223 
180 
245 
151 
145 
161 


Area  of 
section. 


Sqitare 
feet. 

739 


624 
1,212 
372 
422 
491 


Mean         Gage  Dis- 

velocity,     height,      charge. 


Feet  per 
second. 

3.98 

4.16 

3.47 

3.88 

2.11 

2.69 

2.84 


Feet. 
5l55 
6.05 
4.74 
7.30 

a3& 

3.80 

4.14 


Second- 
feet. 

2,944 

3,881 

2,167 

4,70Q 

784 

1.130 

1,3£6 


DctUy  gage  height,  in  feel,  of  Meramec  River  near  Eurekay  Mo.,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

30. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31- 


ai 

3.1 
3.1 
3.0 
3.0 
3.1 

a2 

3.2 
Z.2 
3.1 
3.0 

ae 

4.2 
5lO 
4.9 
4.7 
4.5 
4.5 
&2 
5.9 
&2 
6^2 
6.0 
5.9 
&4 
4.9 
4.6 
4.6 
4.6 
4.3 
4.2 


4.1  I  10.8 
4.0  1   Sl8 


a7 

a7l 

asj 

a9 

ao 

a8 

a9 

a9 

a  8 

a8 

as 

a7 

ae 

ae 

a6 

ae 

a7 

a? 

a7 

ao 

6.1 

9.4 
11.0 
12.0 

lio 

12.5 


a3 

7,5 
6.7 
6.2 
6.3 
1&4 
19.8 
19.6 
17.5 
9.7 

.  ao 

7.3 
&5 
6.0 
&7 

a5 
a4 

&2 
5.0 
4.0 
4.8 

as 

&4 

a2 
&1 
ao 
ai 

9.2 

11.1 


9.4 
7.7 
7.0 
6.4 

ao 

&6 

a3 
&1 
ao 

4.8 
&6 
6.8 

a4 
ao 
a  6 

a3  I 
ao  I 

48 
4.5  i 

4.31 

^^ 

4.3  , 

4.3  I 
12| 
4.2  j 
6.0  I 

a2  I 

10.4 
12.2 

ia3 


as, 
a  9 . 

a7l 


a4| 

ao  I 
as  I 

10.2  i 

as  I 

7.6 

7.8  j 

a5 ' 

7.0  1 

ao  j 
ao ' 

7.8  I 
9.4  I 

7.3 ; 
ao  I 
as  I 
a  2 

4.9 

47 

a2 
as 
ai 
ae 

4  9 

47 
45 

ao 
a2 


as 
ao 

48 
44 
41 
40 

as 
a? 
ae' 
a5 
as 
a5 
a4 
a4 
a4 
a4 
as 
as 
a2 
a4 

47 

ao 
a7 
ae 
a4 
as 
a4 
a4 
a5 
ae 


ruly. 

^Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

40 

45 

ao 

46 

a9 

ao 

a4 

4^ 

40 

45 

a  4 

ai 

7.2 

41 

40 

4  4 

7.2 

7.0 

a4 

40 

as 

43 

as 

a  4 

a5 

40 

a5 

42 

7.5 

ai 

47 

ao 

as 

41 

as 

as 

45 

41 

as 

40 

10.7 

a4 

45 

41 

a4 

ao 

a7 

a  2 

47 

40 

a5 

a9 

7.3 

ao 

48 

ao 

ao 

as 

a  6 

49 

7.0 

ar 

42 

as 

ao 

4  8 

10.7 

a7 

40 

a7 

as 

47 

7.5 

41 

42 

ae 

as 

46 

7.7 

40 

40 

ae 

ai 

4  5 

7.1 

40 

as 

a  6 

49 

4  4 

a  6 

40 

40 

ae 

4  8 

43 

a4 

41 

ia4 

ae 

47 

42 

48 

45 

20.9 

43 

4  5 

42 

45 

4  7 

24  5 

45 

a  4 

4  2 

4  4 

45 

29.7 

7.2 

10.0 

41 

a2 

4  3 

2a5 

a  2 

12.2 

41 

9.1 

a  7 

24  5 

ai 

10.7 

41 

ia4 

47 

ia5 

48 

7.8 

41 

11.5 

9.2 

7.4 

45 

as 

41 

a  9 

10.2 

ae 

as 

a4 

41 

a  7 

a4 

a9 

ia3 

ai 

41 

as 

a4 

ae 

lao 

ao 

41 

ao- 

49 

a2 

14  8 

a  7 

4  2 

47 

45 

ao 

as 

a5 

as 

ai 

4  4 

48 

7.2 

a  2 

ao 

49 

40 

as 

ae 
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Station  rating  taUefor  Meramec  River  near  Evreka,  Mo.,  from  AugufA  8, 190S,  to  December 

31, 1906. 


Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

1   hd^t. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

2.60 

460 

4.40 

1,700 

6.40 

3,810 

9.80 

8,050 

2.70 

490 

4.50 

1,790 

6.60 

4,030    ' 

10.00 

8,330 

2.80 

630 

4.60 

1,880 

6.80 

4,250    1 

10.60 

0,040 

2.90 

580 

4.70 

1,980 

7.00 

4,470 

11.00 

9,790 

3.00 

640 

4.80 

2,080 

7.20 

4,710 

11.50 

10,540 

3.10 

710 

4.90 

2,180 

7.40 

4,950 

12.00 

11,340 

3.20 

780 

5.00 

2,280 

7.60 

6,190 

12.50 

12,190 

3.30 

850 

5.10 

2,380 

7.80 

6,430 

13.00 

13,090 

3.40 

920 

5.20 

2,490 

8.00 

5,670 

13.50 

14,040 

3.50 

990 

5.30 

2,600 

8.20 

5,920 

14.00 

15,040 

3.60 

1,060 

5.40 

2,710 

8.40 

6,180 

14.60 

16,040 

3.70 

1,130 

5.50 

2,820 

8.60 

6,440 

15.00 

17,050 

3.80 

1,200 

5.60 

2,930 

8.80 

.     6,700 

16.00 

19,100 

3.90 

1,280 

5.70 

3,040 

9.00 

6,960 

17.00 

21,100 

4.00 

1,360 

6.80 

3,150 

9.20 

7,220 

18.00 

23,100 

4.10 

1,440 

6.90 

3,260 

9.40 

7,400 

19.00 

25,100 

4.20 

1,520 

6.00 

3,370 

9.60 

7,770 

20.00 

27,120 

4.30 

1,610 

6.20 

3,500 

The  above  table  is  applicable  only  for  oi)en-channel  conditions.  It  is  based  on  20  discharge  measure- 
ments made  during  1903-1905.  It  is  well  defined  between  gage  heights  2.8  feet  and  6.2  feet.  Two  flood 
measurements  at  11.6  and  25  feet  gage  heights,  respectively,  define  the  curve  above  this  limit.  Above 
gage  height  20  feet  the  rating  curve  is  a  tangent,  the  difference  being  210  per  tenth.  The  left  bank  over- 
flows at  the  approximate  gage  height  of  22.2  feet.  It  has  been  estimated  that  the  overflow  at  36.2  feet 
gage  height  was  7,000  second-feet,  or  50  second-feet,  per  tenth  gage  height. 

Estimated  monthly  discharge  of  Meramec  River  near  Eureka,  Mo.,  for  190S. 
[Drainage  area,  3,497  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 

3,590 
15,040 
26,640 
11,680 

8,610 

3,370 
13,850 

8,610 
51,160 
19,040 
11,680 

4,470 


51,160 


Minimum. 


640 
1,060 
2,080 
1,620 
1,790 

780 
1,360 
1,130 

850 
1,060 
1,790 
1,440 


640 


Mean. 


1,727 
3,065 
6,716 
3,604 
3,991 
1,255 
3,836 
2,102 
9,451 
3,532 
4,511 
2,119 


3,8 


Run-off. 


Total  in 
acre-feet. 


106,200 
160,700 
412,000 
219,800 
245,400 
74,680 
235,900 
129,300 
562,400 
217,200 
268,400 
130,300 


2,772,000 


Second-feet  i 

per  square  I 

mile.       I 


Depth  Id 
inches. 


0.494 
.874 
1.92 
1.06 
1.14 
.369 
I.IO 
..601 
2.70 
1.01 
1.29 
.606 


0-670 

.910 
2.21 
l.IH 
1.31 

.«JD 
1.27 

.693 
3.01 
1.16 
1.44 

.999 


1.10 


14.83 
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MERAMEC  SPRING  NEAR  MERAMEC,  MO. 

ThJs  sUtion  was  esUblished  February  28,  1903,  by  I.  W.  McCoDDell.  It  is  located  on 
Spring  Branch,  500  feet  from  the  spring,  at  a  footbridge.  This  point  is  about  1  mile  from 
the  mouth  of  Spring  Branch  and  2  miles  above  the  mouth  of  Dry  Fork. 

The  channel  is  straight  for  .50  feet  above  and  500  feet  below  the  station.  Both  banks  are 
of  clay  and  gravel  and  are  about  6  feet  high.  They  will  overflow  only  at  unusual  flood  stages. 
The  bed  of  the  stream  is  composed  of  gravel  with  some  bowlders  and  is  clean.  The  water  is 
very  swift,  making  accurate  gage  readings  very  difficult. 

Discharge  measurements  are  made  from  the  footbridge.  The  initial  point  for  soundings 
is  at  the  tree  at  the  end  of  the  footbridge  on  the  right  bank.  The  bridge  was  washed  out 
in  1904  and  was  rebuilt  about  50  feet  downstream  from  its  old  location. 

The  gage  is  a  staff  10  feet  long  located  near  the  bridge.  During  1905  it  was  read  by 
C.  C.  Smallwood.  The  bench  mark  is  located  on  the  left  corner  stone  of  the  breast  wheel 
of  the  tail  race  just  below  the  old  breast  wheel,  and  is  designated  by  a  cross  on  the  top  sur- 
face of  the  stone;  elevation,  4.75  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
uf  the  United  States  Geological  Survey: 

Deacripton:  99,  pp  235-236;  131,  p  123. 
Discharge:  99,  p  236;  131,  p  124. 
Discharge,  monthly:  99,  p  237;  131,  p  125. 
Gage  heights:  99,  pp  236-237;  131,  p  124. 
Rating  table:  99,  p  237;  131,  p  125. 

DMiarge  meantremerUs  ofMeramec  Spring  near  Meramec,  Mo,,  in  1906. 


Data. 

Hydrographer. 

Width. 

Area  of 
section. 

75 
41 
51 
42 
43 
41 

Mean 
velocity. 

Gaee     1     Dis- 
hcight.  j  charge. 

May  15 

Jnne  22 

S.  K.  ClaDD 

Feet. 
55 
27 
29 
27 
27 
27 

Feet  per 
second. 

6.50 

2.30 

3.96 

2.24 

2.63 

2.51 

Feet. 
1.70 
.37 
.95 
.40 
.52 
.40 

Secondr- 
leet. 

488 

M.  S.  BreDDEn 

95 

July  26 

do 

203 

September  8. . . 

do 

94 

October  12 

do 

113 

December  20 . . 

do 

103 
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Daily  gage  height,  in  feet ,  ofMeramee  Spring  near  Meramee,  Mo.,  far  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.25 
.25 
.25 
.25 
.25 
.25 

.2r. 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

0.2.- 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.3 
.3 
.4 
.5 
.7 
.9 

1.5 

1.2 

1.1 

0.9 

.8 

.7 

.6 
.5 

1.0 
.0 
.9 
.8 
.8 
.7 

0.9 

.8 

.7 

.7 

.7 

.7 

.8 

.7 

.8 

.8 

.8 

.8 

.8 

1.9 

1.7 

1.4 

1.2 

1.0 

.9 

.8 

.8 

1.2 

1.1 

1.0 

1.0 

.9 

.9 

.9 

.8 

.8 

.8 

0.7 
.45 

0.5 

.6 

.45 

.4 

.4 

.4 

.4 

.4 

.4 

.6 
1.1 
1.0 

.8 

.7 

.7 

.7 

.6 

.6 

.5 

.5 
1.9 
2.0 
1.7 
1.5 
1.1 
1.15 

.9 
1.1 
1.0 

.6 

.8 

0.8 
.7 
.7 
.6 
.5 
.8 
.7 

.6 
.6 
.7 
.7 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.4 
.7 
1.1 
.9 
.9 
.8 
.8 
.8 
.7 
.6 
.5 

0.5 
.5 
.5 
.5 
.5 
.5 

0.8 
.8 
.75 
.75 

0.9 
.9 
.85 
s 

0  6 

2 

.8 

3 

.S 

4 

75 

6 

.7    I     1-2 

.7 

6 

.7 

1.2 
1.1 

10 

.7 

7 

1.5           .7 

.5          .7 
.45         .6 

.6 

8 

2.5 
2.1 
1.9 
1.5 
1.4 

.6 
.6 
.6 
.7 

.6 

9 

.45         .6    j       .95 
.55         .6    1      .9 

.55 

10 

.55 

11 

.5 
.5 
.45 

.55         .8 
.55         .8 
S    1      .7.«i 

.5 

12 

.5 

13 

1.2  1        .6 

.5 

14 

1.1 
1.0 
.9 
.8 
.8 
.7 
.7 
.6 
.6 
.6 
.7 
.8 
.8 
.7 
.6 
.9 
1.2 
1.1 

.6 
.6 

1.2 
1.0 
1.0 
1.0 

.45         .5    1       .7 

.5 

15 

16 

.45         .5 

.45         .5 

1.8           -5 

.7 
.7 
.6 
.6 
1.4 
1.5 
1.3 

.5 
.5 

17 

.5 

18 

2.9 

2.G 

2.3 

2.1 

2.0 

1.9 

1.3 

1.2 

1.0 

.9 

.9 

.8 

.8 

.5 
.9 
.8 
.6 

.5 

19.. 

.45 

20 

.45 

21 

.5 

22 

.6         1.2 
.55  1     1.0 
.8          .95 

.5 

23 

24 

.5 

25 

2.0           .9             .5 

26 

2.8 
2.5 
1.1 

.95 

.9 

.9 

.8 

.8 

.75 

.7 

.65 

.5 

27 

.5 

28  . 

.5 

29 

.6 

30 

.55 

31 

COIJRTOIS  CREEK  AT  SCOTIA,  MO. 

This  station  was  established  November  11,  1904.  It  is  located  at  Sootia,  a  post-offioe  8 
miles  south  of  Leasburg,  a  small  town  on  the  St.  Louis  and  San  Francisco  Railroad.  Hie 
station  may  be  reached  by  livery  from  Leasburg  during  low-water  stages  of  Meramee  River, 
and  from  Steelville  by  livery  at  all  times. 

The  channel  is  straight  for  more  than  200  feet  above  and  below  the  station.  The  right 
bank  is  low,  alluvial,  and  liable  to  overflow  at  ordinary  high  stages.  The  left  bank  is  high 
and  rocky  and  seldom  overflows.  The  bed  of  the  stream  is  clean  below  the  overflow  line 
and  consists  of  coarse  gravel.     The  current  is  direct  and  swift. 

Discharge  measurements  are  made  by  wading  except  at  high  stages,  when  a  boat  and  tag 
line  are  used.  A  large  tree  at  the  wagon  ford  on  the  left  bank  is  taken  as  the  initial  point 
for  soundings. 

The  gage  is  a  staff  nailed  to  a  leaning  tree  about  200  feet-below  the  Scotia  ford,  on  the 
left  bank.  The  original  gage  and  bench  mark  were  destroyed,  and  a  new  gage  and  bench  mark 
were  put  in  at  the  same  place  April  9,  1905,  but  with  the  datum  approximately  1.35  feet 
lower.  All  1905  gage  heights  refer  to  the  new  datum.  During  1905  the  gage  was  read  by 
Harry  Lea.  The  bench  mark  is  a  spike  driven  into  the  tree  at  the  gage;  elevation,  6.69  fe«t 
above  the  datum  of  the  new  gage. 
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Discharge  measurements  ofCouriois  Creek  ai  Scotia,  Mo.,  in  1905. 


Date. 


Hydrographer. 


April  9 M.  S.  Brennau. 

May  16 S.  K.  Clapp 

June  23 1  M.  8.  Brennan. 

July  27 ' do 

September9 do 

OctoberlS I do 


Width. 


hsxt. 

Di»- 
charge. 

Feet, 

Seamd- 
feet. 

3.00 

340 

4.10 

746 

2.13 

180 

3.15 

426 

2.57 

252 

2.35 

190 

Datty  gage  height^  in  feet,  ofCourtois  Creek  at  Scoiiaf  Mo.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

3.2 
3.0 
2.3 
2.4 
5.6 
6.0 
6.0 
5.8 
5.4 
5.0 
4.8 
6.0 
5.0 
5.0 
4.8 
4.4 
4.2 
3.8 
3.7 
3.4 
3.2 
3.0 
2.8 
2.0 
2.5 
2.4 
2.3 
3.2 
2.0 

6.0 

June. 

5.8 
4.0 
4.4 
4.0 
3.4 
3.2 
3.0 
2.9 
2.8 
2.4 
2.3 
2.2 
2.1 
2.0 
1.9 
1.7 
1.6 
1.8 
1.8 
2.6 

a.. 

2.2 
2.1 
2.1 
2.0 
2.0 
1.9 
1.8 
3.0 
4.0 

July. 

3.4 
2.2 
2.3 
2.5 
2.0 
2.1 
1.1 
1.3 
2.1 
2.8 
4.7 
5.0 
5.2 
5.0 
4.0 





4.0 
3.8 
3.6 
3.4 
3.2 
3.0 
2.8 
2.3 
2.4 

Aug. 

2.3 
2.4 
2.4 
2.4 
2.3 
3.0 
3.2 
3.4 
3.2 
2.0 
2.0 
2.0 
2.8 
2.4 
3.0 
3.6 
3.0 
2.8 
2.7 
2.3 
2.0 
2.0 

5.0 
5.4 
5.2 
4.0 
3.8 
3.4 
3.0 

Sept. 

Oct. 

Nov. 

Dec. 

I 

2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
3.55 
4.35 
3.85 
3.55 
3.65 
3.75 
3.85 
3.85 
3.85 
4.25 
3.65 
2.35 
2.66 
2.75 
2.95 
2.95 
2.85 
3.05 
2.95 
2.75 

2.66 
2.55 
2.45 
2.35 
2.85 
2.76 
2.55 
2.45 
2.15 
1.85 
1.75 
3.25 
3.05 
2.85 
2.85 
2.65 
2.55 
2.35 
2.75 
2.95 
3.15 
3.35 
3.75 
4.35 
5.85 
5.85 
5.55 
5.35 

4.66 
4.85 
4.35 
4.15 
4.35 
4.15 

2.8 
2.7 
2.6 
2.4 
2.0 
1.0 
1.8 
1.0 
1.0 
2.3 
2.0 
2.8 
2.4 
2.0 
1.8 
1.8 
1.7 
1.7 
1.6 

6.0 
5.0 
4.0 
4.8 
4.2 
4.0 
4.0 
3.8 

3.7 
3,5 
3.1 
3.1 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
3.0 
3.6 
3.2 
2.8 
2.8 
2.8 
2.8 
3.6 

5.0 
4.0 

4.0 
3.8 
3.8 
3.4 
3.3 
3.3 
3.2 
3.0 
2.8 
2.8 
2.7 
2.4 
2.4 
2.3 
2.3 
2.2 
2.1 
1.8 
1.8 
1.8 
1.8 
5.8 
5.0 
4.6 
4.1 
3.8 
3.8 
3.6 
3.3 
3.2 

3  1 

2 

3 

4 

3.0 
2.8 
2.8 

5 

2.7 

6 

2.7 

7 

?7 

8 

2.7 

9 

8.35 
7.35 
6.95 
4.55 
4.45 
4.35 
4.15 
3.05 
3.85 
3.35 
3.35 
3.75 
6.75 
5.55 
5.35 

2.3 
5.3 
4.3 
3.0 
3.0 
3.0 
3.0 
2.8 
2.6 
2.4 
2.0 
3.0 
3.2 
3.2 
2.8 
2.4 
4.0 
5.8 
4.3 
3.0 
3.4 

2.8 

10 

2.6 

11 

2.6 

12 

2.6 

13 

2.6 

14 

2.4 

15 

2.4 

16 

2.4 

17 

2.2 

18 

19 

20 

21 

22 

23 

2.2 
2.2 
3.0 
3.0 
3.0 
2.8 

24 

2.7 

K 

2.6 

26 

2.4 

27 

2.4 

28 

2.4 

29 

2.4 

30 

2.3 

31 

2.3 

NoTC— Water  over  gage  March  7-»,  May  30,  August  23-24,  Septeml^er  20-22  October  28-29.  Gage 
heights  January  I  to  March  31  may  be  somewnat  in  error,  due  to  uncertainty  of  change  in  datum. 

ARKANSAS  *RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

The  western  rim  of  the  Arkansaa  basin  is  formed  by  three  of  the  highest  mountain  ranges 
of  CoJorado—the  Saguache,  Sangre  de  Cristo,  and  Cule  bra,  each  having  summits  reaching 
over  14,000  feet  in  altitude.    The  melting  of  the  almost  perpetual  snow  which  mantles  the 
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high  peaks  neftr  the  north  end  of  this  rim  furnishes  water  for  three  small  creeks,  known, 
« respectively,  as  East,  Lake,  and  Tennessee  forks,  and  these,  uniting  near  Leadville,  form  the 
Arkansas. 

From  the  junction  of  the  forks  the  river  flows  a  little  east  of  south  for  about  75  miles, 
then  turns  to  the  east  and  cuts  through  a  canyon  whose  perpendicular  walls  attain  eleva- 
tions of  over  2,000  feet  above  the  water's  edge,  emerging  finally  into  the  plains  region  near 
Canyon.  From  Canyon  to  the  Colorado-Kansas  State  line  its  general  course  is  eastward 
for  about  200  miles.  Entering  Kansas  the  river  runs  for  140  miles  by  general  course  a  little 
south  of  east;  it  then  makes  a  bold  curve  to  the  north,  forming  what  is  known  as  the  Great 
Bend,  below  which  it  flows  southeastward  across  Indian  Territory  to  its  junction  with  the 
Mississippi  in  northeastern  Arkansas.  The  entire  length  of  the  stream  from  source  to 
mouth,  measured  along  the  general  course,  is  about  1,100  miles. 

For  about  120  miles  from  its  source  the  river  is  a  typical  mountain  torrent,  descending  in 
this  distance  from  an  elevation  of  10,100  feet  to  about  5,300  feet.  Its  waters  are  clear  and 
its  bed  is  rocky.  As  it  enters  the  plains  region  its  gradient  diminishes,  its  breadth  increases 
it  becomes  unable  at  ordinary  stages  to  carry  the  load  of  detritus  collected  in  the  more  rapid 
portion  above,  and  this  detritus  is  gradually  deposited,  forming  low,  sandy  banks  and  bars 
which  block  the  course  and  cause  the  stream  to  shift  its  bed.  At  high  stages  this  material 
is  again  caught  up,  the  banks  are  eaten  away,  and  very  considerable  changes  of  channel 
result  from  a  single  flood.  The  lower  course  of  the  river  is  bordered  by  wide  alluvial  bot- 
toms, and  the  valley  gradually  merges  with  the  valley  of  the  Mississippi. 

The  drainage  area  as  a  whole  is  located  a  little  south  of  the  center  of  the  United  States, 
touching  at  its  northernmost  point  latitude  39^22'N.,  and  extending  southward  to  latitude 
33°  49'  N.  Its  eastern  boundary  is  Mississippi  River,  its  western  the  Rocky  Mountains. 
The  tract  of  country  thus  embraced  comprises  an  area  of  approximately  188,000  square 
miles,  and  includes  portions  of  Colorado,  New  Mexico,  Kansas,  Indian  Territory,  Texas, 
Missouri,  and  Arkansas.  An  area  so  immense  necessarily  presents  great  diversity  in  topog- 
raphy and  resources.  In  the  high  mountains  on  the  western  border  of  the  basiiflhe  passes 
range  from  8,000  to  10,000  feet  above  sea,  and  some  of  the  peaks  tower  to  heights  of  over 
14,000  feet.  West  of  the  one  hundred  and  fifth  meridian  the  country  is  generally  moun- 
tainous and  heavily  timbered,  and  abounds  in  mineral  wealth.  Eastward  stretch  the 
seemingly  endless  rolling  prairies  of  Colorado,  Kansas,  and  Missouri.  Throughout  Indian 
Territory  and  Arkansas  the  country  is  more  broken  and  includes  a  rough,  mountainous  section 
which  extends  across  the  northwest  comer  of  Arkansas  into  southern  Missouri.  In  the  cen- 
tral part  of  Arkansas  the  surface  is  less  rough  and  is  largely  a  rolling  prairie,  with  more  or 
less  timber  interspersed.  Toward  the  mouth  of  the  river  the  country  is  low  and  heavily 
timbered  and  has  a  rich,  black  alluvial  soil. 

In  its  upper  course  the  Arkansas  is  fed  by  numerous  small  streams,  generally  shorty 
which  lie  wholly  in  or  have  their  sources  in  the  mountains.  Those  which  head  in  the 
mountains  and  flow  out  onto  the  prairies  are  used  more  or  less  for  irrigation.  The 
most  important  of  these  tributaries  are  Greenhorn,  Huerfano,  Apishapa,  and  Pui^gatory 
rivers.  East  of  the  mountains  the  streams  are  all  distinctively  of  the  prairie  type,  and 
are  bordered  by  bottom  lands  ranging  from  half  a  mile  to  3  miles  or  more  m  width.  In 
eastern  Colorado  and  western  Kansas  the  bottoms  are  light  and  sandy,  but  farther  east 
they  are  alluvial  in  character.  Rounded  bluffs,  50  to  300  feet  high,  nse  on  both  sides,  and 
the  country  beyond  is  open  and  rolling.  The  stream  beds  are  sandy— often  quicksand — 
and  muddy,  there  are  no  abrupt  falls,  and  the  streams  run  smoothly,  with  comparatively 
uniform  descent.  The  plains  tnbutaries  include  Black  Squirrel,  Horse,  Two  Butte,  and  Big 
Sandy  creeks,  Salt  Fork,  Cimarron,  Verdigris,  Grand,  and  Canadian  rivers,  and  scores  of 
smaller  streams.    The  largest  of  these  is  Canadian  River 

The  principal  source  of  the  water  which. the  river  bears  to  the  plains  is  the  precipitation 
along  the  crest  of  the  high  ranges.  This  is  mainly  m  the  form  of  snow  and  amounts  to  20  or 
30  inches  each  year.    From  the  foothills  to  Arkansas  City  the  precipitation  ranges  from  L2 


ARKANSAS    BIVEH   DRAINAGE    BASIN.  21 

to  35  inches,  being  25  to  35  inches  in  the  last  100  miles  below  Hutchinson.    The  natural 
storage  in  the  basin  is  limited  to  a  few  mountain  lakes  of  glacial  origin. 

The  streams  of  this  drainage  area  are  subject  to  floods  of  two  kinds — the  annual  spring 
floods  caused  by  the  melting  of  the  snows  in  the  headwater  regions;  and  floods  caused  by 
the  violent  storms,  locally  known  as  cloudbursts,  in  the  foothills  and  plains  regions.  Occa- 
sionally, too,  the  river  runs  dry,  and  many  of  the  tributaries  are  intermittent  in  character. 

ARKANSAS  RIVER  NEAR  CANYON,  COLO. 

llie  gaging  station  at  Canyon,  Colo.,  was  established  April  17,  1889,  by  Robert  Robert- 
son. It  is  located  at  the  suspension  footbridge  at  the  Hot  Springs  Hotel,  about  1  mile  above 
the  State  penitentiary.  This  station  is  but  a  short  distance  below  the  mouth  of  Grape 
Creek,  and  at  a  point  where  the  river  leaves  the  mountains.  Although  there  is  an  occa- 
sional break  in  the  records,  due  to  absence  or  changeof  observer,  they  cover  a  period  of 
seventeen  years. 

The  station  is  of  special  importance,  being  located  at  the  mouth  of  the  canyon,  at  a  point 
practically  above  the  diversion  of  all  water  to  the  plains  region,  except  the  North  and 
South  Canyon  ditches,  both  of  which  head  above  the  station.  During  the  irrigation  season 
each  of  these  ditches  carries  from  25  to  60  second-feet,  according  to  the  needs  of  the  irrigar 
tors,  and  their  dischaige  should  be  added  to  the  dischatge  at  the  station  in  order  to  obtain 
the  total  run-off  at  the  mouth  of  the  canyon.  No  accurate  records  have  been  kept  of  the 
amount  of  water  passing  through  these  canals,  although  miscellaneous  measurements  have 
been  made  when  measurements  were  made  at  the  regular  station.  The  estimatfd  monthly 
discharges  of  Arkansas  River  at  Canyon  station  do  not  include  the  water  taken  out  by  these 
canals. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  measuring  section,  and 
has  a  width  of  about  150  feet.  The  bed  of  the  stream  is  rough,  being  composed  of  small 
bowlders,  cobblestones,  coarse  gravel,  and  sand,  and  is  not  permanent  from  year  to  year, 
rhonging  considerably  with  each  high  water.  Both  banks  are  high  and  rugged  and  are  not 
liable  to  overflow.  At  times  there  are  two  channels,  the  main  channel  under  the  left  bank, 
and  a  narrow  channel  dischaiging  a  few  second-feet  along  the  right  bank.  At  high  water 
there  is  but  one  channel.  The  gage  heights  range  from  3  to  8  feet.  The  current  is  swift  at 
all  stages,  exceptionaUy  so  at  high  water,  and  has  a  rough  surface.  Accurate  measure- 
ments are  difficult  to  obtain. 

Discharge  measurements  were  at  first  made  from  a  cable  and  car,  the  bridge  from  which 
measurements  weiB  originally  made  by  the  State  engineer  having  been  destroyed.  Later  a 
new  suspension  bridge  was  constructed  in  front  of  the  hotel,  necessitating  the  removal  and 
replacement  of  the  gage,  and  subsequent  measurements  were  made  from  this  bridge.  The 
initial  point  for  soundings  is  marked  on  the  floor  of  the  bridge  at  the  right  bank,  down- 
stream side.    A  stay  line  is  used  for  high-water  measurements. 

The  gage  established  by  Mr.  Robertson  in  1889  was  an  inclined  staff  attached  to  the  crib 
oi  an  old  bridge,  on  the  ri^t  bank  of  the  river,  almost  directly  in  front  of  the  hotel.  Bench 
marks  for  this  gage  were  as  follows:  (1)  On  the  top  of  a  log  of  the  crib;  elevation,  10.01  feet. 
(2)  In  the  cleft  of  a  red  bowlder  at  the  foot  of  a  charred  stump  50  feet  downstream  and  on 
the  same  side  of  the  river;  elevation,  9.60  feet.  (3)  A  bedded  rock  40  feet  from  the  north 
end  of  the  cable,  marked  "B.  M.  No.  3,  U.  S.  G.  S.,"  10  feet  from  the  river  bank;  elevation 
15.96  feet.    Elevations  refer  to  the  datum  of  the  gage. 

A  new  gage  was  established  October  4,  1895,  on  the  opposite  side  of  the  stream,  at  the 
same  datum.  The  channel  had  filled  in  about  the  Robertson  gage  and  the  top  of  the  gage 
was  broken  off,  making  high-water  readings  impossible.  December  27,  1895,  the  station 
was  inspected,  and  it  was  found  that  readings  had  been  made  from  the  old  rod,  which  at  the 
stage  of  water  prevailing  recorded  0.40  foot  above  the  new  rod.  When  the  water  was  high 
and  extended  with  unbroken  surface  from  bank  to  bank  the  readings  were  the  same,  but  at 
low  water  the  observations  on  the  old  rod  were  misleading,  owing  to  the  accumulation  of 
sand  aad  gravel  in  front  of  the  gage. 
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August  26,  1902,  because  of  the  shifting  of  the  channel,  a  new  incUned  gage  rod  was 
placed  at  the  site  of  the  previous  rod,  just  below  the  north  end  of  the  suspension  bridge. 
The  datum  of  the  gage  was  unchanged. 

The  present  gage  was  established  September  2, 1903,  by  the  State  engineer.  It  is  located 
on  the  right  bank  just  below  the  bridge,  and  consists  of  an  inclined  section  reading  from  0  to 
7.3  feet,  and  a  vertical  section  reading  from  7.3  to  12  feet.  The  datum  is  the  same  as  that  of 
the  preceding  gage.  During  1905  the  gage  was  read  twice  each  day  by  Dr.  J.  L.  Prentiss. 
The  bench  mark  is  a  cross  cut  in  a  bedded  granite  bowlder,  80  feet  southeast  of  the  south  end 
of  the  suspension  bridge,  near  the  river  bank;  elevation,  16.07  feet  above  the  datum  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  ( Ann  =  Annual  Reports;  Bull = Bulletin;  WS=Water^p- 
ply  Paper) : 

Description:  Ann  11,  U,  pp  47-18;  18,  iv, p  225;  Bull  131,  pp 35-36;  140,  p  166;  WS  16, p  119;  28, p  107;  37, 
pp  25^259;  50,  pp  323-324;  66,  pp  48^9;  84,  pp  133-134;  99,  pp  297-296;  131,  pp  12&-128. 

Discharge:  Ann  14  U,  p  107;  18,  iv,  p  226;  BuU  131,  pp 00, 91, 92;  140,  p  157;  WS  16,  p  119;  28,  p  116;  37,  p 
259;  50,  p  324;  66,  p  49;  84,  p  135;  99,  p  299;  131,  pp  128,  179. 

Discharge,  monthly:  Ann  11,  ii,  pp  48,  97;  12,  il,  pp  349,  360;  13,  iii,  p  94;  14,  ii,  pp  108-109;  18,  iv,  p  227; 
19,  iv,  p  366;  20,  iv,  pp  329, 331-335;  21,  iv,  p  231;  22,  iv,  p  341;  WS  75,  p  145;  84,  p  136;  99,  p  301;  131,  p  130. 

Discharge,  yearly:  Ann  13,  iii,  p  90;  20,  iv,  p  56. 

Oage  heights:  Bull  131,  pp  36->37;  140,  p  157;  WS  11,  p  60;  16,  p  119;  28,  p  110;  37,  p  250;  50,  p  324;  66,  p 
49;  84,  p  135;  09,  p  299;  131,  p  129. 

Hydrographs:  Ann  12,  ii,  p  242;  14,  ii,  p  107;  19,  iv,  p  357;  20,  Iv.  p  336;  21,  iv,  p  231;  22,  iv,  p  341. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  330. 

Rating  tables:  Ann  18,iv,p226;  19,iv,p355;  BuU  131,  p  36;  WS28,pli7;  39,  p  450;  52,  p 618;  66,  p  172; 
84,  p  135;  00,  p  ',m;  131,  p  129. 

Discharge  measurements  of  Arkansas  River  near  Canyon^  Cello.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Sauare 

125 
153 
452 
438 
221 
165 
104 

Mean 
velocity. 

hei^. 

Dis- 
chaiiKe. 

March  17. 

R.I.Meeker 

Feet. 
78 
88 
102 
102 
85 
90 
60 

Feet  per 
second. 

4.52 

6.31 

7.37 

7.32 

4.04 

3.09 

2.91 

Feet. 
4.10 
4.40 
6.96 
5.85 
4.10 
3.60 
3.20 

Seamd- 
feet. 

565 

May  11 

do 

812 

June  19 

do 

3,333 

June  20 

do 

^204 

•Julys. 

do 

92 

August  15 

do 

510 

September  23  a. 

do 

303 

o  Made  at  different  section. 
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DaUy  gaffe  height,  in  feet,  ofArkanaae  River  near  Canyon,  Ccio.,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


3.8 

3.8 

a  75 

3.7 

3.7 

3.7 

3.7 

a7 

Z.7 

ae 

ae 

as 

a45 

a5 

a65 

ass 

ass 

as 

as 

as 

as 

as 

as 

as 

ass 

as 

as 

as 

as 

as 

ass 


Feb. 


a7s 

a7 

as 

as 

as 

as 

as 

a7 

a7 

ass 

ass 

a4 

ass 

a7 

aes 

a7s 

ass 

aos 

a9 

a9 

a9 

a9 

a9 

a9 

ass 

as 

as 

as 


Mar. 

Apr. 

May. 

as 

as 

4.65 

as 

as 

4.9 

as 

as 

4.75 

ass 

a7 

4.5 

a9 

a75 

4.5 

4.  OS 

as 

4.4 

4.3S 

4.  OS 

4.4 

4.2 

4.1 

44 

ass 

4.15 

4.5 

a75 

4.4 

4.5 

a7 

4.0 

4.4 

a7 

4.0 

4.4 

a7 

4.1 

4.35 

a7 

4.15 

4.3 

a  75 

4.1 

4.25 

4.  OS 

4.1 

4.35 

4.1 

4.0 

4.45 

4.0 

ao 

4.65 

4.0 

4.0 

4.75 

4.0 

4.0 

4.05 

a9 

4.0 

&1 

as 

ao 

&25 

a7s 

4.1 

5.45 

a  75 

4.35 

as 

as 

4.45 

as 

as 

4.5 

as 

as 

4.45 

as 

as 

4.7 

as 

a7 

4.6 

&4 

a7 

4.S 

as  1 

a  7 

"1 

a6 
aos 
aes 

7.1 

7.4 

7.0 

7.05 

7.25 

7.5 

7.65 

7.25 

7.05 

7.0 

ao 

7.0 
&65 

a  4 

a  15 

aos 

as 

a6 

as 

a6 

a4 

as 

a45 

ass 

a2s 

a  15 

ai 


July.  Aug. 


ao 

4. 85 

4.65 

4.5 

435 

42 

42 

415 

415 

425 

425 

425 

4  25 

425 

425 

425 

42 

a95 

405 

415 

4  3 

43 

425 

425 

415 

415 

40 

ass 

455 

41 

425 


425 

44 

435 

425 

42 

41 

405 

40 

ass 

as 

a  75 

a  75 

a  75 

a  7. 

a  75 

a92 

a9 

ass 

as 

a  76 

a  75 

as 

as 

aos 

ass 

as 

a  75 

4  5 

ass 

as 

a45 


Sept. 

Oct. 

as 

ao 

a4 

aos 

ass 

as 

a4 

ass 

ass 

ass 

as 

a25 

as 

ai 

as 

ai 

as 

ai 

as 

ao 

as 

ao 

as 

ao 

a2 

aos 

a2 

ai 

a2 

a2 

a2 

a26 

a2 

as 

a2 

as 

a2 

as 

a2 

as 

a2 

as 

a2 

a25 

a  15 

as 

ai 

as 

ai 

as  1 

Nov. 


3.0 

ao 
ao 
ao 
ao 


as 
as 
as 
as 
as 
as 


ass 

a4 

a4 

a45 

aos 

a7 

a7 

ae 

ass 

a4 

a4 

as 

a25 

a2 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

ass 

a4 

a45 

as 

ass 


r 


Dec. 


a4 

a45 

as 

a4 

a  4 

a4 

a4 

a4 

as 

as 

as 

as 

as 

as 

as 

ass 

a4 

as 

as 

a2s 

a2 

a2 

a2 

a2 

a2 

a2 

ai 

aos 

ao 

ao 

1.0 


SiaHon  rating  tabU  for  Arkansas  River  near  Canyon,  Ccio.,  from  January  1  to  June  10, 1906 


helgR. 

Discharge. 

Gage 
heigtt. 

Discharge.  | 

hel^. 

Discharge. 

Oage 
height. 

Feet. 

Discharge. 
Second-feet. 

Feet. 

Sewnd^feet. 

Feet, 

aecon^feet. 

Feet. 

Seeondnfeet. 

a  40 

150 

'430 

730 

a  20 

1,620 

a  20 

3,130 

aso 

190 

440 

810 

aso 

1,740 

a  40 

3,540 

a  60 

•      240    1 

450 

900 

a  40 

1,870 

a  60 

3,980 

a  70 

900 

460 

990 

aso 

2,000 

aso 

4,440 

aso 

300 

470 

1,080 

a  60 

2,140 

7.00 

4,930 

a  90 

430    1 

480 

1,180    I 

5.70 

2,290 

1        7.20 

5,450 

400 

500 

490 

1,280 

aso 

2,440 

!       7.40 

5,990 

410 

670 

5.00 

1,390 

a  90 

2.600 

;       7.60 

6,550 

420 

«0 

5.10 

1,500 

a  00 

2,760 

The  above  table  is  applicable  only  for  open-ohannel  oonditlona.  It  is  baaed  on  six  discharge  measure- 
ments made  during  1904  and  two  during  the  early  part  of  1905.  It  is  fairly  well  defined  between  gage 
heights  3.5  feet  and  4.S  feet.  Above  gage  height  4.8  feet  the  rating  curve  is  very  uncertain,  being 
drawn  to  meet,  at  the  highest  gage  height,  the  curve  for  the  period  following  high  water.  It  can  be 
coniideied  only  a  rough  approximation. 
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Station  raimg  UMefor  Arkansas  River  near  Canyon^  C6lo.,from  June  11  to  December  31,1906, 


hei^t. 

Discharge. 

1     Gaffe 
1  height. 

Discharge. , 

Gaee 
height. 

Discharge.  1 

1 

Gaffe 
height. 

Discharge. 

Feet. 

Second-feet. 

1     Feet. 

1 
Second-feet. 

Feet. 

1 
Second-feet. \ 

Feet. 

Second-feel. 

3.00 

240 

1        4.00 

810 

4.90 

1,740    , 

5.80 

3,060 

3.10 

270 

4.10 

900    1 

5.00 

1,870 

5.90 

3,230 

3.20 

310 

4.20 

990    1 

5.10 

2,000 

6.00 

3,400 

3.30 

350 

4.30 

1,080    1 

5.20 

2,140    1 

6.20 

3,7W 

3.40 

400 

4.40 

1,180 

5.30 

2,280    1 

6.40 

4,140 

3.60 

450 

4.60 

1,280 

5.40 

2,430 

6.60 

4,520 

3.60 

510 

4.60 

1,390 

5.50 

2,580 

6.80 

4,920 

3.70 

580 

4.70 

1,500 

5.60 

2,740 

7.00 

5,320 

3.80 

650 

4.80 

1,620 

6.70 

2,900 

7.20 

5,730 

3.90 

730 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  five  discharge 
measurements  made  during  the  latter  part  of  19 J5.  It  is  fairly  well  defined  between  gage  heights 
3.2  feet  and  4.2  feet.  The  table  has  been  extended  beyond  these  limits,  being  based  on  two  meas- 
urements near  6  feet.    Above  6  feet  it  is  unoertain. 

Estimated  monthly  discharge  of  Arkansas  River  near  Canyon,  C6lo.,for  1905. 
[Drainage  area,  3,060  square  miles. } 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September... 

October 

November... 
December. . . 

The  year 


Discharge  in  second-feet. 


Maximum. 


395 

465 

770 

1,180 

2,000 

6,690 

1,870 

1,280 

450 

375 

580 

450 


6,600 


Minimum. 


170 
150 
300 
300 
090 
2,000 
600 
425 
240 
240 

*i  io 

w40 


150 


Me4in. 


324 

349 

404 

599 

1,254 

3,977 

1,064 

743 

319 

318 

395 

343 


841 


Total  in 
acre-feet. 


19,920 
19,380 
24,840 
35,640 
77,110 
236,700 
65,420 
45,680 
18,960 
19,550 
23,500 
21,090 


607,800 


Run-off. 


Second-foet 

per  square 

mile. 


0.106 
.114 
.132 
.196 
.410 

1.30 
.348 
.243 
.104 
.104 
.129 
.112 


Depth  in 
inches. 


0.122 
.119 
.152 
.219 
.473 

1.43 
.401 
.280 
.1H> 
.120 
.144 
.129 


.275  , 


3.72 


ARKANSAS  RIVER  AT  PUEBLO,  COLO. 

The  gaging  station  at  Pueblo,  Colo.,  was  established  in  September,  1894,  by  A.  P.  Davis, 
at  the  Santa  Fe  Avenue  Bridge.  Since  that  time  continuous  records  have  been  kept  up  at 
various  bridges  for  a  period  of  eleven  years.  This  station  is  an  im|x>rtant  one,  being  locat<^ 
near  the  head  of  the  principal  irrigated  portion  of  Arkansas  Valley  and  above  the  head- 
gates  of  the  larger  canals.  For  this  reason  water  superintendents  and  commissioners  depend 
on  gagings  made  at  this  station  for  data  by  which  distribution  of  the  water  is  made  to  canals 
below. 

Tlie  Arkansas  River  channel  at  Pueblo  is  the  best  confined  stream  in  Colorado.  Above 
the  Victoria  Avenue  Bridge  slag  levees  and  dry  rubble  walls  confine  the  channel  in  a  soine* 
what  irregular  course.  From  Victoria  Avenue  Bridge  to  Main  Street  Bridge,  a  distance  of 
600  feet,  the  channel  is  straight,  of  uniform  width,  and  with  perpendicular  masonry  walls. 
At  the  lower  side  of  the  Main  Street  Bridge  the  masonry  walls  give  way  to  hand-laid  sla^ 
levees,  which,  though  straight,  bear  at  a  slight  angle  to  the  left  of  the  masonry  walls.    The 
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bed  of  the  stream  is  composed  of  cobblestones,  merging  into  coarse  gravel  and  sand.  There 
is  but  one  channel  at  all  stages.  During  extreme  cold  weather  gage  readings  are  discon- 
tinued, as  the  channel  becomes  obstructed  with  irregular  masses  and  gorges  of  ice,  which 
divide  the  stream  into  several  channels.  Gage  heights  range  from  2  to  12  feet  on  the  gage 
rod.  During  high  water  and  its  recession  the  channel  is  more  or  less  shifting.  During 
winter  the  channel  fills  in  slightly  and  is  scoured  out  again  in  the  spring.  The  flow  of  the 
stream  is  rapid,  but  not  too  swift  for  accurate  measurements. 

Diaehaiige  measurements  have  been  made  principally  from  the  Main  Street  Bridge,  though 
some  have  been  made  at  the  Union  Avenue  Bridge.  The  Main  Street  Bridge  consists  of  a 
single  151 -foot  span.  A  stay  line  is  located  40  feet  upstream  and  is  used  for  measurements 
above  gage  height  4  feet.  The  initial  point  for  soundings  is  the  edge  of  the  capstone  of  the 
right  masonry  retaining  wall. 

Originally  there  were  two  gage  rods.  The  main  gage  was  a  vertical  staff  fastened  to  the 
left-bank  abutment  of  the  Denver  and  Rio  Grande  railroad  bridge  at  Santa  Fe  avenue. 
There  was  also  a  short  vertical  rod  for  extreme  low  water  fastened  to  a  pile  about  20  feet  out 
in  the  stream.  In  June,  1895,  an  inclined  staff  gage  was  placed  at  the  Victoria  Avenue 
Bridge  in  order  to  determine  the  slope  of  the  water  surface.  These  rods  were  read  until 
July  ID,  1898,  when,  on  account  of  the  shifting  of  the  bed  of  the  river,  they  were  abandoned, 
and  a  new  gage  was  installed  on  the'  east  side  of  the  Main  Street  Bridge.  Readings  were 
made  at  the  Main  Street  Bridge  until  March  3, 1900,  when,  owing  to  the  scouring  of  the  chan- 
nel, a  staff  gage  was  fastened  vertically  to  the  masonry  wall  about  60  feet  below  the  south 
end  of  the  Union  Avenue  Bridge. 

June  13, 1900,  this  rod  was  connected  with  a  bench  mark  on  the  coping  at  the  north- 
west comer  of  the  Union  Avenue  Bridge,  which  was  found  to  be  19.79  feet  above  the  zero  of 
the  rod.  In  March,  1902,  another  rod  was  fastened  vertically  to  the  masonry  wall  on  the 
right  bank,  about  30  feet  above  the,  south  end  of  the  Union  Avenue  Bridge.  Gage  heights 
from  July  10,  1898,  to  July  14, 1902,  were  taken  from  the  rod  just  below  the  Union  Avenue 
Bridge.  From  July  14, 1902,  until  July  7, 1905,  the  readings  were  taken  from  the  rod  above 
the  bridge.  When  the  upper  gage  was  set  the  datum  was  0.2  foot  higher  than  the  lower 
gage.  In  all  discharge  measurements  made  in  1902  the  gage  height  was  taken  from  the  rod 
above  the  Union  Avenue  Bridge. 

In  June,  1905,  the  gage  above  Union  Avenue  Bridge  was  rendered  useless  by  shifting  of 
the  channel,  and  July  7,  1905,  a  standard  chain  gage  was  fastened  to  the  upstream  side  of 
the  Maib  Street  Bridge,  about  300  feet  below  the  staff  gage.  The  length  of  the  chain  is  19.32 
feet.  There  are  two  markers,  giving  a  range  of  20  feet  on  a  10-foot  scale.  During  1905  the 
gage  was  read  twice  each  day  by  David  J.  Cox.  The  bench  mark  is  a  cross  painted  on  the 
footway  at  the  gage-chain  box;  elevation,  18.60  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Reports;  Bull-=Bulletin ;  WS=Water-Sup- 
ply  Paper) : 

Description:  Ann  11  ii,  p  49;  18,  iv,  pp  227-228;  Bull  140,  p,  158;  WS  16,  p  120;  28,  pp  107-108;  37,  pp 
2S9-260;  50,  p  325;  66,  pp  49-50;  84,  pp  130-131;  99,  pp  29&<294;  131,  pp  130-131, 

Discharge:  Ann  18,  iv,  p  228;  Dull  131,  p 90;  140,  p  158;  WS  16,  p  120;  28,  p  116;  37,  p  260;  50,  p  325;  66,  p 
50;  84,  p  131;  99,  p  295;  131,  pp  132,  180. 

Discharge,  monthly:  Ann  11, 11,  pp  49, 98;  12,  Ii.  p  360;  13,  iii,  p  94;  18,  iv,  p  230;  19,  iv,  p  357;  20,  iv,  pp 
329,  336;  21,  iv,  p  232;  22,  iv,  p  .342;  WS  75,  p  146;  84,  p  133;  99,  p  296;  131,  p  IX^. 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  56. 

Case  heights:  Bull  140,  p  159;  WSll,p61;  16,  p  120;  28,  pill;  37,p260;  50,p326;  66,p50;  84,  p  132;  99, 
pp  296-296;  131,  p  132. 

Hydrographs:  Ann  18,  iv,  p  231;  19,  iv,  p  357;  20,  iv,  p  3.37;  21,  iv,  p  232;  22,  iv,  p  342;  WS  75,  p  146: 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  330. 

Rating  tobies:  Ann  18,  iv,  p  229;  19,  iv,  p  356;  WS  28,  p  J17;  39,  p  450;  52,  p  518;  66,  p  172;  84,  p  132;  99 
p296;  131,  p  133. 
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Discharge  measvarementa  of  Arkansas  River  al  PuMo,  Cole.,  in  1906. 


Date.         1                   Hydrographer. 

1 

Width. 

Area  of 
section. 

Mean 
velocity. 

heiSt. 

Dis- 
cha.rge. 

Maroh4 

R.I.Meeker 

Feet. 
107 
75 
99 
151 
150 
150 
150 
150 
150 
149 
151 
80 
89 

111 
87 
133 
274 
835 
640 
655 
410 
396 
196 
230 
102 
119 

Feet  per 
second. 
3.51 
3.71 
4.10 
4.93 
8.15 
8.20 

1  Second- 
Feet,          feet. 
2  25               390 

March  11 

do : 

2.10               325 

Mftrob  1ft 

do 

2.50 
3  40 

556 

Mav  10   .  . . 

.do 

1   i«o 

June  6 

M.  P.  Beeson 

6.75  1          fi-MM 

June  7 

R.I.Meeker 

(>.f» 

5,251 
5,257 
2,766 
2,655 
796 

Do   - 

.     ..do 

8.03            5.90 
6.80            4.25 
6. 70            4. 15 

June  20 

do 

June  24 

do 

July  7 

.    do *. 

4.06 
4.35 
2.65 
2.97 

2.72 
3.02 
2.15 
2.30 

August  9 

do 

1,000 
270 

September  23.-1 
I^ovembcr  4 

do 

.do 

353 

Daily  gage  height  j  in  feet  ^  of  Arkansas  River  ai  PweWo,  Colo.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

3.3 

3.35 

3.05 

2.95 

2.85 

2.85 

3.25 

3.15 

2.95 

2.95 

2.85 

3.0 

2.75 

2.55 

2.65 

2.85 

2.9 

2.85 

2.75 

3.1 

2.75 

2.55 

2.35 

2.65 

2.7 

2.65 

2.65 

2.4 

2.35 

2.5 

2.45 

Sept. 

2.4 

2.4 

2.35 

2.4 

2.35 

2.55 

2.7 

2.55 

2.4 

2.35 

2.45 

2.3 

2.25 

2.3 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.12 

2.1 

2.08 

2.05 

2.05 

2.05 

Oct. 

Not. 

Dec. 

1    . 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.05 

2,1 

2.15 

2.2 

2.25 

2.3 

2.35 

2.4 

2.4 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.7 

2.75 

2.65 

2.45 

2.2 

2.1 

2.1 

2.2 

2.35 

2.4 

2.6 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2.3 

2.25 

2.25 

2.35 

2.4 

2.35 

2.3 

2.3 

4.05 

2.9 

2.8 

2.6 

2.55 

2.55 

2.8 

2.9 

2.85 

2.9 

2.75 

2.75 

2.75 

2.76 

2.75 

2.7 

2.75 

2.6 

2.65 

2.65 

2.55 

2.45 

2.7 

3.4 

3.5 

3.95 

3.75 

3.75 

3.8 

3.85 

4.05 

3.9 

3.75 

3.6 

3.5 

3.45 

3.35 

3.35 

3.55 

3.45 

3.35 

3.3 

3.25 

3.25 

3.2 

3.2 

3.2 

3.45 

3.65 

4.1 

4.2 

4.35 

4.45 

4.6 

4.6 

4.45 

4.45 

4.4 

4.35 

4.15 

4.1 

4.3 

4.75 

5.1 

6.3 

6.55 

6.6 

6.05 

6.25 

6.55 

6.6 

6.0 

5.7 

5.7 

5.6 

5.45 

5.25 

5.15 

4.8 

4.65 

4.2 

4.0 

3.85 

3.9 

3.85 

3.8 

3.7 

3.7 

3.65 

3.7 

3.45 

3.35 

3.15 

3.0 

2.95 

2.85 

2.75 

2.55 

2.65 

2.8 

2.75 

3.0 

3.0 

2.85 

2.85 

2.8 

2.9 

2.85 

2.7 

2.5 

2.7 

3.0 

3.2 

3.0 

2.8 

2.75 

2.8 

3.05 

2.65 

2.45 

3.05 

3.0 

2.05 

2.06 

2.05 

2.38 

2.32 

2.3 

2.2 

2.12 

2.05 

1.95 

1.97 

2.03 

1.97 

2.0 

2.0 

2.07 

2.05 

2.2 

2.23 

2.17 

2.2 

2.2 

2.27 

2.25 

2.25 

2.23 

2.2 

2.2 

2.25 

2.27 

2.3 

2.35 
2.33 
2.33 
2.35 

2,42, 
2.6    ' 
2.62  1 

2.58  J 

2.38  1 
2.4    1 
2.35 
2.3    ' 
2.25  1 
2.28 
2,28 
2.3 
2.28 
2.28 
2.22 
2.22 
"2.2 
2.25 
2.3 
2.2s 
2.22 
2.3 
2.3 
2.4 
2.48 

2.55 

2 

2.55 

3 

2-52 

4 

2.45 

5 

2.45 

6 

2.48 

7 

2  48 

8 

2.48 

9 

2.5 

10      

2.5 

11 

2-5 

12 

2.48 

13 

2  52 

14 

2.52 

15 

2.52 

16 

2.52 

17 

2.52 

18 

2,52 

19 

2  5 

20 

2.5 

21 

2.«» 

22        .... 

2  42 

23 

2  38 

24 

?4 

25 

26 

27 

28 

2.4 
2.42 
2.4 
2  4 

29 

2  35 

30 

2,3 

31 

2.22 

Note.— Gage  heights  during  January  and  February  have  been  reduced  on  account  of  ice  cooditions. 
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SUaian  rating  Idbiefor  ArhmMs  River  at  Pueblo,  Colo.,  from  January  1  to  June  10, 1906. 


he^t. 

Discharge. 

1  hSgS. 

Discharge. 

Case 
height. 

Discharge. 

''  A. 

Discharge. 
Second-feet. 

F€et. 

Second^feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1    r^. 

2.00 

255 

3.10 

1,130 

4.20 

2,650 

5.30 

4,330 

2.10 

300 

3.20 

1,250 

4.30 

2,800 

5.40 

4,490 

2.20 

350 

3.30 

1,370 

4.40 

2,950 

1        5.50 

4,650 

2.30 

410 

3.40 

1,500 

4.50 

3,100 

5.60 

4,810 

2.40 

480 

1        3.50 

1,630 

4.60 

.  3,250 

5.70 

4,976 

2.50 

560 

3.60 

1,770 

4.70 

3,400 

'        5.80 

5,140 

2.60 

640 

3.70 

1,910 

4.80 

3,550 

5.90 

5,305 

2.70 

730 

3.80 

2,050 

4.90 

3,705 

6.00 

5,470 

2.80 

820 

3.90 

2,200 

5.00 

3,860 

'        6.20 

5,800 

2.90 

920 

4.00 

2,350 

5.10 

4,015 

6.40 

6,130 

3.00 

1 

1,020 

4.10 

2,500 

5.20 

4,170 

6.60 

6,460 

Tbe  above  table  is  applicable  only  for  open-channel  conditions.    1 1  is  based  on  six  discharge  measure- 
ments made  during  1904  and  seven  measurements  during  the  first  part  of  1905.    1 1  is  fairly  well  defined. 

Station  rating  table  for  Arhanaas  River  at  Pueblo,  Colo.,  from  June  11  to  December  SI,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

I     Feet. 

Discharge.  | 

Gage 
height. 

Discharge. 

Gace 
height. 

Discharge. 

Feet. 

Second-feet. 

Second- feet . 

Feet. 

Second-feet. 

'     Feet. 

Second- feet. 

2.00 

200 

;       2.40 

420 

2.80 

770 

3.20 

1,230 

2.10 

240 

2.50 

500    i 

2.90 

870 

3.30 

1,360 

2.20 

290 

2.60 

580    !| 

3.00 

960 

3.40 

1,490 

2.30 

350 

2.70 

670    1, 

II 

3.10 

1,100 

3.50 

1,630 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  three  discharge  meas- 
nrements  made  during  the  latter  part  of  1905.    It  is  well  defined. 

Above  3.5  feet  the  table  is  the  same  as  the  preceding  one.  Changes  in  conditions  due  to  flood  make 
two  tobies  necessary  for  1905. 

Estimated  monthly  discharge  ofArkaneaa  River  at  Pueblo,  C do.,  for  1906. 
[Drainage  area,  4,600  square  miles.] 


Month. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

I>eoember 

The  year 


Discharge  in  seoond-feet. 


Maxin^um 


300 

480 

775 

2,425 

3,250 

6,460 

1,425 

1,425 

670 

406 

598 

540 


6,460 


I 


Minimum. 

215 
235 
300 
520 
1,250 
1,560 
460 
385 
220 
180 
290  I 

302 ; 


"I 


Mp-n     I    ToUlin 
^**"-    I  acre-feet. 


233 

293 

475 

1,077 

2,065 

3,867 

845 

790 

346 

274 

385 

460 


14,330 
16,270 
29,210 
64,060 
128,200 
230,100 
51,960 
48,580 
20,500 
16,850 
22,910 
28,840 


Run-off. 


Second-feet 

per  square 

mile. 


0.051 
.064 
.103 
.234 
.453 
.841 
.184 
.172 
.075 
.060 
.084 
.102 


180  ! 


928 


671,900 


.202 


Depth  in 
inches. 


0.050 
.067 
.119 
.261 
.522 
.938 
.212 
.196 
.084 
.069 
.094 
.118 


2.74 


28 
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ARKANSAS  RIVER  NEAR  SYRACUSE,  KANS. 

This  station,  established  August  21,  1902,  by  W.  G.  Russell,  is  located  on  the  highway 
bridge  1  mile  south  of  Syracuse,  Kans. 

The  channel  above  and  below  the  station  is  straight  and  the  water  is  sluggish.  The  right 
bank  is  low  and  liable  to  oyerflow;  the  left  bank  is  high,  and  the  bed  of  the  stream  is  sandy 
and  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  on 
the  left  bank. 

The  gage  is  a  staff  fastened  to  the  downstream  pile  of  a  bent,  158  feet  from  the  initial  point 
for  soundings.  During  1905  the  gage  was  read  once  each  day  by  Philip  Botts.  The  bench 
mark  is  on  the  top  of  the  east  end  of  the  first  sill  at  the  north  end  of  the  bridge.  Elevation, 
11.52  feet  above  the  datum  of  the  gage.  ' 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geolo^cal  Survey : 

Description :  84,  p  123;  99,  p  269;  131,  p  134. 
Discharge:  84,  p  123;  99,  p  269;  131,  p  134. 
Discharge,  monthly:  84,  p  125;  99,  p  271. 
Qage  heights:  84,  p  124;  99,  p  270;  131,  p  135. 
Rating  tables:  84,  p  124;  99,  pp  270-271. 

Discharge  meaguremenis  of  Arkansas  River  j  near  Syracuse ^  Kans.,  in  1905. 


Date. 


April  19 . . . 

June  7 

June  8 

June  8 

June  9 

July  30.... 
August  19 . 


Hydrographer. 


W.  G.  Russell . 

do 

do 

do 

....do 

do 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Square 
feet. 

Feet  per 
second. 

262 

328 

2.39 

420 

1,341 

3.85 

532 

1,656 

3.84 

562 

1,833 

3.77 

527 

1,505 

3.57 

380 

966 

2.55 

206 

140 

1.51 

heig 


:e     '      Dis- 
it.   I  charge. 


Feet. 
2.70 
4.75 
5.15 
5.40 
5.20 
4.00 
2.30 


Second- 
feet. 

785 
5,162' 
6,362 
6,909 
5,701 
2,468 

211 
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Daily  gage  height  j  in  feel^  of  Arkansas  River  near  Syracuse,  Kans.^for  U)05. 


Day. 


1    . 

1    - 
.           '      1.3 

2 

,            1.5" 

3 

1.4 

4 

1   1.7 

5 

1.7 

6 

1   1.8 

7 

1      2.0 

8 

1 
.     -     .           2.0 

9 

1      2.0 

10 

1.8 

11 

1.8 

12 

1      1.7 

13 

1.7 

U 

1       1.S 

15     

1.5 

16 

1       1.7 

17 

1       1.8 

18 

1 
'      1.9 

19. 
20. 
21. 
22. 
23. 
2i, 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


2.0 
2.4 
2.4 
2.0 
2.0 
1.8 
1.8 
1.5 
1.5 
1.5 
1.7 
1.7 
1.8 


Jan.      Feb. 


1.9 

1.9 

2.0 

2.5 

2.5 

2,5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5  I 

2.8  I 

2.8  ' 

2.8  I 

2.8  j 

2.8  I 

2.8 

3.0 

3.0 

3.3 

3.4 

3.5 

3.5 

3.3 

3.0 

3.0 

2.8 


Mar.  !  Apr.  !  May. 


2.5 

2.5 

2.3 

2.3 

2.1 

2.1 

2.0 

2.0 

1.8 

1.8 

1.8 

1.8 

1.8, 

1.8  , 

1.8  I 
1.8 

1.9  I 
1.9  I 
1.8 
1.8' 
2.5  I 
2.4 
2.2  I 
2.0  I 
2.0  1 
1.8 
1.8  I 
1.9 
1.8 
1.7  I 
1.7  : 


2.0 

3.0 

5.25 

5.0 

4.0 

3.5 

3.5 

3.1 

2.9 

3.1 

3.1 

3.1 

3.2 

3.4 

3.1 

3.1 

2.8 

2.8 

2.7 

2.7 

2.7 

2.6 

2.6 

3.5 

7.25 

6.5 

5.05 

6.25 

5.0 

5.0 


June.  I  July.  1  Aug.  !  Sept.     Oct.     Nov, 


5.0 

4.9 

4.8 

4.7 

4.6 

4.5 

4.4 

4.3 

4.0 

3.9 

3.8 

4.4 

4.6  { 

4.4 

4.2  ' 

4.2  I 

4.2  1 
4.2 
4.8  ' 
4.8  I 
4.5 

4.4  ' 
4.2  I 
6.5 

4.7 1 

5.0  , 
5.0 

4.8  I 
4.7 

4.5  I 


4.3  1 

4.3 

4.6 

4.0  I 
4.0 
4.3 
4.7  I 
5.4 
5.2 
5.4, 
5.1 

5.1  ' 
5.0  I 
5.0 
4.7; 

4.7  1 

I 

4.5  ; 

4.5 

4.3  : 
4.0 

4.5  j 
4.3 
3.7 
3.5  I 
3.5  ' 

3.4  I 
3.3  . 
3.0  I 
2.9  ' 


•  I 

~l 
2.8 

2,7 

2.6 

2.5 

2.8 

2.8 

2.7 

2.6 

2.5 

2.4 

2.4 

2,0 

1.9 

1.8 

2.2 

1.9 

1.8 

1.8, 

1.8  , 

1.8  , 

1.8 

1.8 

1.8 

2.3  I 
2.4 
2.5 
2.7  , 
2.5 
4.8 
4.3 

3.4  i 


L 

3.5 1 
6.3 1 
6.1 
4.7 ' 
4.2 
3./ 1 
3.2 1 

3.7 1 

3.  .J 

3.2 

3.1 

3.1 

2.8 

2.7 1 

2.7 

2.6 ' 

2.6 

2.6 

2.5 

2.2 

2.0 

2.1 

2.2 

2.0 

1.9 

1.8 

1.8 

3.3 

2.9 

2.6 

2.5 


2.4 


2.2 

2.3 

2.0 1 

2.4 

2.4 1 

2.3, 

2.3 

3.4 

3.2 , 

3.0 

2.7 . 

2.6 

2.6 

2.6 

2.4 

2.3 ' 

2.4 

2.4, 

2.4 

2.3 

2.3 

2.3 ' 

2.0 

2.0 

2.1 
2.0, 
2.0 
2.0  I 
1.9  1 


1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.0 


2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.0 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 


Station  rating  table  for  Arlcansas  River  near  Syracuse,  Kans.,  from  January  1  to  Noveniher 

SO,  1905. 


Gase 
heiS^t. 

I 

1  Discharge. 

Feet. 

1 

Discharge. 
Second- feet. 

Gaae 
height. 

Feet. 

Discharge.  1 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

1.30 

1                ^ 

2.60 

535 

3.80 

2,100 

5.00 

5,800 

1.40 

5 

1        2.70 

625    : 

3.90 

2,300    1 

5.20 

6,750 

1.50 

1               10 

2.80 

725 

4.00 

2,500 

5.40 

7,900 

1.60 

20 

1        2.90 

835    ' 

4.10 

2,720 

5.60 

9,100 

1.70 

40 

3.00 

950 

4.20 

2,950    li 

5.80 

10,.'>00 

l.SO 

65 

3.10 

1,070 

4.30 

3,200 

6.00 

12,000 

1.90 

1                *^ 

1        3.20 

1,200     1 

4.40 

3,500    1 

6.20 

13.600 

2.00 

!              130 

j        3.30 

i,a^'>    1 

4.. 50 

3,800     1 

6.10 

15,400 

2.10 

.175 

'        3.40 

1,480 

4.60 

4,150    „ 

6.60 

17,200 

2.20 

230 

3.50 

1,625     1 

4.70 

4,  .500 

6.80 

19,300 

2.50 

295    1 

3.60 

1,775    '1 

4.80 

4,900    II 

7.00 

21,500 

2.40 

370 

3.70 

1,930     1 

4.90 

5,350 

7.20 

24,  la) 

2.50 

4.50 

1 

II 

Tbe  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  seven  discharge  meas- 
urements made  during  1905  and  three  high- water  measurements  of  1903.    It  is  not  very  well  defined. 
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80  STREAM   MEA8UBEMENT8    IN   1906,  PABT   IX. 

EgtimsUd  monihly  discharge  ef  Arkansas  River  near  Syracuse,  Kans.ffar  1906. 
[Drainage  area,  24,960  square  miles.] 


Month. 


January 

February... 

March 

April 

May 

June 

July 

AVigust 

September. 

October 

November., 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


370 

1,625 

450 

24,800 

16,300 

7,900 

4,900 

14,500 

1,480 

130 

295 


3 
95 
40 

130 
2,100 

835 
65 
65 
95 
40 
95 


78.0 

737 

149 
3,613 
4,311 
3,783 

612 
1,765 

393 

70.2 

151 


Total  in 
acre-leet. 


4,796 

40,980 

9,162 

215,000 

265,100 

225,100 

37,630 

106,500 

23,380 

4,316 

8,985 


942,900 


Run-off. 


Seoond-feet 
per  sauare 


0.0031 
.090 
.0060 
.145 
.173 
.152 
.025 
.071 
.016 
.0028 
.0060 


Depth  in 
inches. 


O.O096 
.031 
.0069 
.162 
.199 
.170 
.029 
.062 
.018 
.0032 
.0067 


ARKANSAS  RIVER  NEAR  I>OI>GE,  KANS. 

This  station  was  established  November  28,  1902,  by  W.  G.  Russell,  and  is  located  one- 
fourth  mile  south  of  Dodge,  on  the  highway  bridge. 

The  channel  both  above  and  below  the  station  is  straight  for  about  100  feet.  Both  banks 
are  low  and  liable  to  overflow.     The  bed  of  the  stream  is  sandy  and  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  on 
the  left  bank. 

The  gage  is  a  staff  fastened  to  the  upstream  pile  of  a  bent  337  feet  from  the  north  end  of 
the  bridge.  During  1905  the  gage  was  read  onc-e  each  day  by  Alexander  Alter.  Bench 
marks  were  est-ablished  as  foIl9Ws:  (1)  The  top  of  the  oast  end  of  the  cap  at  the  north  end 
of  the  bridge;  elevation  9.S3  feet.  (2)  The  top  of  the  east  end  of  the  cap  at  the  abutment 
of  the  south  end  of  the  bridge;  elevation,  10.10  feet.  Elevations  refer  to  the  datum  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  84,  p  123;  99,  p  268;  131.  p  135. 
Discharge:  84,  p  123;' 99,  p  268;  131,  p  136. 
Discharge,  monthly:  131,  p  138. 
Gage  heights:  84,  p  128;  99,  pp  268-289;  131,  p  137. 
Rating  table:  131,  p  138. 

Discharge  measurements  of  Arkansas  River  near  Dodge,  Kans.,  in  1906. 


Date. 


Hydrographer. 


I  Width. 


Area  of 
section. 


April  18 W.  O.  Russell . 

June  10 do 

June  11 do 

June  11 do 

July  31 do 


August  18 ... . 
September  24 . 


.do. 
.do. 


I  Feet. 
J       455 

.{  482 
.|  485 
487 
467 
.  264 
.1         34 


435 

1,616 

1,624 

1,757 

670 

100 

5.4 


Mean    i     Oage 
velocity,    height. 


-L. 


diance. 


Feet  per 
second. 

1.98 

3.42 

3.79 

4.14 

2.59 

1.31 


Feet. 
2.10 
3.90 
4.10 
4.40 
2.70 
1.70 
1.10 


Seecnd- 
feet. 

ma 

5.519 
6,150 
7.273 
1.476 
131 
4J 


ABKANSA8  BIVEB   DBAIKAOE   BASIN. 
DaUy  gage  height,  in  feet,  qfArkanaaa  River  near  Dodge,  Kan8.,for  1906. 
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D^y. 


Jan. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 
7.. 

8.. 
9.. 

10.. 

11.. 

12.. 

13., 

14.. 

15.. 

16.. 

17.. 

18.. 

19.. 
30.. 
21.. 
22.. 
23., 
24.. 


26. 
27. 
28. 
29. 
30. 
31. 


Feb. 


2.05 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 
1.0 
2.5 
2.6 
2.6 
2.8 
2.55 


2.0 
2.0 
2.0 


Mar. 


2.4 

2.3 

2.2 

2.05 

2.0 

1.9 

1.85 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.4 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.3 

1.3 


Apr. 


1.4 

1.4 

1.4 

2.8 

3.5 

3.2 

2.8 

2.6 

2.5 

2.5 

2.4 

2.3 

2.3 

2.3 

2.5 

2.5 

2.35 

2.15 

2.15 

2.2 

2.2 

2.2 

2.3 

2.6 

3.0 

6.25 

5.25 

4.75 

5.45 

4.75 


May. 

4.8 

4. 25 

4.0 

4.0 

4.0 

4.1 

4.0 

3.6 

3.55 

3.3 

3.0 

2.6 

3.65 

3.65 

3.55 

3.5 

3.65 

3.7 

3.5 

3.5 

4.5 

4.65 

4.35 

4.0 

4.76 

4.25 

3.5 

-4.25 

5.9 

4.25 

4.0 


June. 

July. 

Aug. 

3.55 

2.0 

2.4 

3.35 

1.9 

2.25 

3.0 

1.9 

2.85 

3.0 

1.75 

3.55 

3.0 

1.6 

3.1 

2.6 

1.5 

2.95 

2.65 

1.45 

2.7 

2.56 

1.5 

2.6 

3.85 

1.4 

1.05 

4.0 

1.4 

1.85 

4.0 

1.4 

1.8 

4.0 

1.35 

1.7 

4.0 

1.3 

2.05 

4.0 

1.2 

1.95 

4.0 

1.2 

1.85 

3.95 

1.1 

1.7 

3.6 

1.1 

1.7 

3.5 

1.1 

1.35 

3.36 

1.05 

1.3 

3.6 

1.0 

1.4 

3.4 

1.0 

1.3 

3.2 

1.1 

1.2 

3.2 

1.1 

1.2 

3.2 

1.1 

1.2 

2.9 

1.1 

1.1 

2.5 

1.1 

1.1 

2.4 

1.0 

1.1 

2.35 

1.0 

1.1 

2.15 

1.0 

1.0 

2.0 

1.3 

1.0 

2.5 

1.0 

Oct. 


1. 

1. 

1. 

1. 

1. 

1. 

1. 

1.35 

1.5 

1,6 

1.5 

1.45 

1.4 

1.5 

1.45 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1.06 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.1 

1.2 

1.2 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 


Note.— River  frozen  January  1  to  February  23,  approximately. 
Station  rating  table  far  Arhmaaa  River  near  Dodge,  Kane.,  from  January  1  to  June  12, 1906. 


Oan 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hei^. 
Feet. 

Diflchargo. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

Feet. 

Seamd-feet. 

Feet, 

Second-feet. 

Feet. 

1.30 

180 

2.40 

1,335    ' 

3.50 

4,100 

4.60 

8,110 

1.40 

225 

2.50 

1,530    1 

3.60 

4,425 

4.70 

8,550 

1.50 

280 

2.60 

1,735    1 

3.70 

4,760 

4.80 

9,000 

1.00 

345 

2.70 

1,950    1 

3.80 

5,100 

4.90 

9,465 

1.70 

420 

2.80 

2,175    1 

3.90 

5,450 

5.00 

9,950 

1.80 

505 

2.90 

2,410    ' 

4.00 

5,800 

5.20 

10,930 

1.90 

605 

3.00 

2,660 

4.10 

6,160 

6.40 

11,910 

2.00 

720 

3.10 

2,920 

4.20 

6,530 

5.60 

12,900 

2.10 

850 

3.20 

3,195 

4.30 

6,910 

5.80 

13,920 

2.20 

905 

3.30 

3,485 

4.40 

7,300 

6.00 

14,950 

2.30 

1,155 

3.40 

3,785    1 

4.50 

7,700 

Tbe  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  four  discharge  meas- 
aremeots  xnade  daring  April  to  June,  1906.  Owing  to  the  shifting  character  of  the  stream  bed  and  insuf- 
ficient uummxremeDta,  the  above  table  is  very  uncertain. 
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STREAM    MEASUREMENTS   IN   1905,  PART   IX. 


Station  rating  table  for  Arkansas  River  near  Dodge,  Kans.ffrom  June  IS  to  October  31, 1905. 


Ga«e 
height. 

Discharge. 

hei^t. 

Discharge.  1 

Gace 
height. 

Discharge. 

Gage 
height. 

DischaiK^. 

Feet. 

Second-feet. 

r.^. 

Secondr-feet.\ 

Feet. 

Second-feet. 

'     Feet. 

Second-feel. 

1.00 

2 

'        1.80 

200    1 

2.60 

1,255 

3.40 

3,425 

1.10 

■4.5 

1.90 

275 

2.70 

1,460 

1        3.50 

3,770 

1.20 

10 

2.00 

370    ' 

2.80 

1,685 

3.60 

4,125 

1.30 

20 

2.10 

480    ' 

2.90 

1,930    H 

3.70 

4,490 

1.40 

35 

2.20 

605    1 

3.00 

2,195 

3.80 

4,860 

1.50 

60 

2.30 

745     ' 

3.10 

2,4«) 

3.90 

5,23.5 

1.60 

95 

'        2.40 

900    i 

3.20 

2,780 

4.00 

5,620 

1.70 

140 

2.50 

1,070    1 

3.30 

3,095 

1 

The  above  table  is  based  on  three, discharge  measurements  made  during  July  and  August,  1905. 
See  note  to  table  above. 

Estimated  monthly  discharge  of  Arkansas  River  near  Dodge  j  Kans.ffor  1906. 


Month. 


February  24-28. 

March 

April 

May 

June 

July 

August 

September 

October 


The  period . 


Discharge  in  second-feet. 

Total  in 
acre- feel. 

Maximum. 
2,175 

Minimum. 
1,530 

Mean. 

1,761 

17,4fiO 

'            1,335 

180 

453 

27,.S.tO 

'          16,300 

225 

3,126 

186,fCri 

'          14,430 

1,735 

5,772 

3543n 

6,800 

370 

3.285 

196.  .5«M) 

1,070 

2 

86.0 

5,:>fs 

3,948 

2 

545 

33.510 

60 

2 

17.1 

l.OIH 

35 

1 

9.8 

Gffl 

822.1(0 

Note.— No  estimate  for  ice  period. 

ARKANSAS   RIVER  AT  HUTCHINSON,  KAN8. 


It  is 


This  station  was  established  May  13, 1895,  and  was  discontinued  October  31, 1905. 
located  at  the  wagon  bridge  at  the  south  end  of  Main  street,  Hutchinson,  Kans. 

The  channel  is  straight  for  some  distance  above  and  below  the  bridge  and  has  a  width  of 
1,020  feet,  broken  by  11  steel  piers.  The  bed  is  sandy  and  very  shifting,  necesaitAting  fre- 
quent discharge  measurements  and  soundings.  At  low  water  the  stream  subdivides  into  a 
number  of  small  channels. 

Discharge  measurements  are  made  from  the  bridge  at  high  water;  at  low  water  they  can 
be  made  by  wading. 

The  gage  is  a  staff  fastened  to  the  downstream  pier  of  the  third  bent  from  the  north  end 
of  the  bridge.  During  1905  the  gage  was  read  once  each  day  by  George  E.  Dixon.  Bench 
marks  were  established  as  follows:  (1)  The  upper  crosspiece  of  the  pier  guard;  elevation. 
8.35  feet.  (2)  The  top  of  the  iron  doorsill  of  the  first  brick  building  next  to  the  river:  ele- 
vation, 8.12  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann^Annual  Reports;  Bull=Bulletin ;  WS-=  Wat«»r- 
Supply  Paper): 

Description:  Ann  18,  iv,  pp  232-233;  20,  iv,  p 342-343;  Bull  140,  pp  163-161 ;  WS  16,  p  134;  28.  p  109:  37. 
p265;  50, p  330;  66,  p  56;  84,  p  120;  99,  p  266;  131,  p  139. 

Discharge:  Ann  18,  iv,  p  233;  Bull  140, p  161;  WS  16,  p  124;  28. p  116;  37,  p 265;  50,  p  330:  66,p  56;  M.  p. 
121;  99,  p  266;  131,  p  139. 

Discharge,  monthly :  Ann  18,  iv,  p234;  19,  iv,  p361;  20,iv,pp329,  343;21,iv,  p236;  22,  iv,  p344;  BuB 
140,  p  162;  WS  75,  p  147;  84,  p  122;  99,  p  267;  131,  p  141. 
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Discharge,  yearly:  Ann  20,  iv,  p  57. 

Gage  heights:  Bull  140,  p  161;  WSll,pe2;  16,  p  124;  28,  p  114;  37,  p  265;  53,  p 330;  66,p56:  84,  p  121;  99, 
pp  266-267;  131,  p  140. 

Hydrographs:  Ann  18,  Iv,  p  234;  19,  iv.  p381;  20,  iv,  p  343;  21,  Iv,  p  237;  22,  Iv,  p  344;  WS  75,  p  148. 

Rainfall  and  run-off  relation :  Ann  20  iv,  p  330. 

Rating  tables:  Ann  18,  iv,  p  234;  19.  iv,  p  360;  WS  28,  p  117;  39.  p  450;  52,  p  518;  66,  p  172;  84,  p  122;  99, 
p  267;  131,  p  140. 

Discharge  measvremenU  of  Arkansas  River  at  Hutchinson,  Kans.,  in  1905. 


Date. 


I 


Hydrographer. 


April  20 '  W.  O.  Rusaell. 

May  28 1 do 

June  12 do 

June  13 do 

June  14 ' do 

Augusts do 

August  20 ....  .j do 

September  23.. I do 


Width. 


Area  of  !    Mean 
section.  |  velocity. '  helgl 


Gage 
. '  height. 


Feet. 


762 
532 


408 
312 
131 


Square 
)eet, 
554 


Feet  per  ' 
second,  i 
2.58 


Feet. 
2.80 


1,505 

3.83 

4.80 

1,250 

3.19 

4.20 

1.442 

3.31 

4.55 

1,164 

3.18 

4.15 

460 

2.26 

2.60 

228 

1.96 

1.85 

87 

1.85 

1.40 

Dis- 
charge. 

Second- 
feet. 
1,432 
5,764 
3,985 
4,779 
3,607 
1.060 
446 
161 


DaHy  gage  height ,  in  feet,  of  Arkansas  River  at  Hutchinson,  Kans.,  for  1905. 


Day. 


Jan. 


Feb.       Mar. 


1. 
2. 
3. 
4. 

5. 
6. 

8. 

9.. 
10. 
II. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18-. 
19.. 
20.. 
21.. 
22.. 

Zi.. 

24.. 
25.. 
25.. 
27.- 

28.. 
29.. 
30.- 
31.. 


1.95 

1.95 

1.95  1 

1.95  I 

1.95 

1.85  . 

1.75 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.7 

1.7 

1.8 

1.95 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.25 

2. 25 

2.25 

2.25 


2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.2 

2.15 

2.05 

2.0 

2.0 

2.0 

2.25 

2.4 

2.5 

2.5 

2.78 

3.5 

2.9 

3.5 


3.48 

3.4 

3.4 

3.25 

3.06 

3.0 

2.9 

2.9 

2.8 

2.7 

2.6 

2.6 

2.52 

2.4 

2.4 

2.4 

2.4 

2.5 

2.5 

2.6 

2.5 

2.4 

2.3 

2.2 

2.2 

2.2 

2.16 

2.1 

2.1 

2.05 

2.05 


Apr. 


May. 


2.05 

2.0 

2.05 

2.05 

2.05 

2.1 

3.82 

3.45 

3.3 

3.18 

3.05 

2.95 

2.9 

2.8 

2.7 

2.7 

2.75  I 

2.8 

2.75  , 

2.75  ' 

2.7 

2.7 

2.6    ^ 

2.6 

2.7 

2.82  I 

4.1 

5.42  I 

5.4    ' 

5.4 


5.57 

5.5 

5.15 

4.85 

4.7 

4.5 

4.5 

4.4 

4.6 

4.45 

4.25 

4.05 

3.85 

3.9 

3.8 

3.85 

3.85 

3.75 

3.8 

3.85 

4.05 

3.95 

4.8 

5.2 

4.8 

4.65 

4.95 

4.9 

4.95 

5.05 

5.58 


June. 


5.0 
6.0 
4.75 
4.4 

4.2 

3.96 

3.6 

3.5 

3.35 

3.3 

4.3 

4.1 

4.4 

4.2 

4.3 

4.6 

4.35  J 

4.25 

4.15  i 

4.1     ' 

4.0    , 

3.85 

4.2 

3.65  I 

3.5 

3.4 

3.15  ' 

3.15  I 

2.92  ' 

3.15  , 


July. 

Aug. 

3.2    1 

2.6 

3.25 

2.5 

3.2 

2.5 

3.05 

2.8 

3.0 

2.9 

2.7 

3.0 

2.45  ' 

3.4 

2.25  1 

3.5 

Sept. 


Oct. 


2.2 

2.2 

2.22 

2.3 

2.2 

2.05 

1.92 

1.9 

1.9 

1.85 

1.8 

1.8 

1.7 

1.77 

1.8 

1.85 

1.7 

1.7 

1.7 

1.7 

1.7 

2.4 

2.6 


3.4 

3.25 

3.05 

2.75 

2.4 

2.3 

2.3 

2.25 

2.2 

2.1 

1.95 

1.85 

1.9 

1.87 

1.8 

1.7 

1.67 

1.62 

1.6 

1.6 

1.5 

1.4 

1.4 


1.4 

1.32 

1.22 

1.2 

1.2 

2.2 

2.15 

1.95 

1.9 

1.9 

1.9 

1.9 

1.85 

1.8    ■ 

1.75  I 

1.65  I 

1.6    , 

1.55  I 

1.5 

1.45 

1.4    I 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 


1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.3 


I 
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STREAM   MEASUREMENTS   IN   1905,  PART   IX. 


Station  rating  table  for  ArJcansas  River  at  HuichinsoUf  Kans.j  from  January  1  to  October  31^ 

1905. 


Gage 
height. 

1 
Discharge.  | 

Gage 
height. 

Discharge. 

1     Gage 
:   height. 

Discharge. 

Gage 
height. 

Dischaiige. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

;     Feet.     \Second-feet. 

Feet. 

Second-feet. 

1.10 

80 

2.20 

660 

!       3.30 

2,065 

4.40 

4,390 

1.20 

05 

2.30 

750 

3.40 

2,240 

4.50 

4,650 

1.30 

120 

2.40 

850 

3.50 

2,420 

4.60 

4,920 

1.40 

150 

2.50 

960 

3.60 

2,605 

4.70 

5,206 

1.60 

190 

2.60 

1,070 

3.70 

2,800 

4.80 

5,500 

1.60 

240 

2.70 

1,190 

1       3.80 

3,005 

4.90 

5,800 

1.70 

300    1 

2.80 

1,320 

1        3.90 

3,220 

5.00 

6,100 

1.80 

360 

2.90 

1,460 

j        4.00 

3,440 

5.20 

6,730 

1.90 

430 

3.00 

1,600 

1        4.10 

3,670 

5.40 

7,380 

2.00 

500    1 

3.10 

1,750 

1        4.20 

3,900 

5.60 

8,050 

2.10 

580    ! 

1. 

3.20 

1,900 

1       4.30 

4,140 

The  above  table  is  applicable  only  for  opea-channel  conditions.  It  is  baaed  on  eight  discharge 
ments  made  during  1905,  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Arkansas  River  at  Hutchinson,  Kans.,  for  1906, 
0    [Drainage  area,  34,000  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


Total  in 
acre-feet. 


Run-off. 


Seoond-feet 


Depth  in 
inches. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October 


705 
2,420 
2,384 
7,446 
7,982 
6,100 
1,982 
2,420 
660 
120 


190 
500 
540 
500 
2,902 
1,488 
300 
150 
95 


The  period . 


430 

866 

1,112 

1,965 

4,838 

3,470 

743 

882 

257 


26,440 

48,100 

68,370 

116,900 

297,500 

206,500 

45,680 

54,230 

15,290 

6,118 


885,100 


0.013 


.068 
.142 
.102 


.0076 
.0029 


0.015 
.036 
.038 
.065 
.164 
.114 
.005 


.0033 


ARKANSAS  RIVER  AT  ARKANSAS  CITY,  KANS. 

"  This  station  was  established  September  23, 1902,  bj  W.  G.  Russell.  It  is  located  an  the 
Chestnut  Avenue  Bridge,  one-half  mile  west  of  Arkansas  City,  Eans. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  station  and  has  a  width 
of  550  feet,  broken  by  36  pile  piers.  Both  banks  are  low  and  liable  to  overflow.  "Hie  bed 
of  the  river  is  sandy  and  shifting.    The  current  is  moderately  rapid. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
on  the  left  bank. 

The  gage  is  a  staff  fastened  to  the  downstream  pile  of  the  second  bent  from  the  east  end 
of  the  bridge.  During  1905  the  gage  was  read  daily  by  T.  C.  White.  Bench  marks  weiv 
established  as  follows:  (1)  the  top  of  the  cap  on  the  pile  which  carries  the  gage;  elevation, 
17.20  feet.  (2)  A  nail  driven  into  the  south  pile  of  the  bent  of  the  east  abutment;  eleTatioo, 
11.97  feet.    Elevations  refer  to  the  datum  of  the  gage. 
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Infonnaiioii  in  regard  to  this  station  is  contained  in  the  following  Water-Suppl j  Papers 
of  the  United  States  Geological  Survey. 
DeoeriptloD:  84,  p  110;  00,  p  263;  131,  p  141. 
DlKhaxiKB:  84,  p  110;  00,  p  264;  131,  p  142. 
Diflcharge,  monthly:  00,  p  265;  131,  p  144. 
Gage  bdghto:  84,  p  120;  00,  p  264;  131,  p  142. 
Rating  table:  00,  p  265;  131,  p  143. 

Di&eharge  meaturemetUs  of  ArkoMOs  River  ot  Arhnuaa  Ciiyj  Kans.f  in  1905. 


Date. 


Hydrographer. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Oa«e 
height. 

Feet. 

feSi. 

Feet  per 
second. 

Feet. 

210 

541 

2.60 

4.40 

366 

1,767 

3.70 

7.70 

345 

'    1,570 

3.50 

7.30 

325 

1,450 

3.10 

6.90 

156 

3S» 

1.30 

3.30 

107 

407 

2.22 

3.90 

170 

432 

1.30 

3.55 

Dis- 
charge. 


April  21. 

MajS 

Maye 

June  15 

July  27 

August  21 

September  27 . 


W.  O.  RuMell. 

....do 

....do 

....do., 

....do..' 

....do 

....do 


Second- 
feet. 

1,407 

6,693 

5,672 

4,520 

533 

005 

564 


DaUy  gage  height,  infeei,  ofArhmeas  River  at  Arkanaas  City,  Kane.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

1 

3.1 
3.1 
3.0 
3.0 
2.0 
2.8 
2.8 
2.0 

3.1 
3.0 
3.0 
2.0 
2.0 
2.0 
2.8 
2.0 
2.0 
3.1 
3.3 
3.5 
3.6 
3.6 
3.7 
3.8 
3.8 
4.1 
4.2 
4.3 
4.3 
4.2 

4.1 
4.0 
3.8 
3.7 
3.8 
3.8 
3.0 
4.1 
4.2 
3.0 
3.8 
3.9 
3.8 
3.8 
3.8 
3.7 
3.7 
3.6 
3.7 
3.7 
3.8 
3.7 
3.8 
3.8 
3.7 
5.1 
5.3 
5.3 

5.4 
6.6 
5.7 
5.8 
5.8 
5.7 
5.7 
5.7 
5.6 
5.6 
5.5 
5.1 
4.5 
4.6 
4.5 
4.4 
4.4 
4.3 
4.5 
4.6 
4.7 
4.6 
4.5 
4.5 
4.1 
4.4 
4.5 
4.4 
4.3 
4.4 
4.3 

4.3 
4.2 
4.1 
4.2 
4.1 
4.0 
4.3 
4.8 
4.0 
5.7 
5.0 
5.8 
4.0 
4.5 
4.3 
4.3 
4.2 
4.2 
4.1 
4.0 
4.4 
4.2 
4.3 
4.3 
4.5 
4.8 
4.0 
5.0 
5.0 
8.8 

8.7 
0.0 
0.2 
8.3 
7.7 
7.3 
7.1 
6.8 
7.1 
7.2 
7.3 
6.7 
6.6 
6.5 
6.0 
5.8 
5.8 
5.0 
5.7 
5.7 
5.0 
6.0 
6.2 
7.5 
7.1 
8.4 
7.7 
7.7 
7.2 
7.6 
0.3 

0.0 
0.3 
0.2 
8.5 
8.1 
7.8 
7.6 
7.1 
6.4 
6.2 
6.3 
6.2 
5.4 
6.5 
6.0 
6.3 
6.6 
7.0 
7.1 
7.2 
7.1 
7.0 
6.1 
6.0 
6.8 
6.0 
5.8 
5.6 
5.3 
5.2 

5.0 
5.3 
5.6 
7.0 
8.1 
7.4 
7.1 
7.1 
6.7 
6.7 
5.5 
5.0 
4.8 
4.7 
4.6 
4.5 
4.4 
4.2 
4.0 
3.1 
3.8 
3.7 
3.6 
3.6 
3.6 
3.4 
3.3 
3.1 
3.0 
5.0 
7.7 

7.6 
7.0 
6.0 
5.5 
5.4 
5.3 
5.2 
5.1 
5.4 
5.3 
5.2 
5.1 
5.1 
4.8 
4.6 
4.6 
4.4 
4.3 
4.2 
4.1 
3.0 
3.7 
3.7 
3.6 
3.1 
3.0 
2.1 
2.9 
2.8 
2.7 
2.6 

2.5 
2.4 
3.2 
2.2 
2.2 
2.1 
2.5 
3.0 
3.2 
4.0 
4.7 
4.1 
5.0 
6.2 
6.1 
4.8 
4.4 
4.8 
6.8 
6.6 
6.5 
5.2 
4.8 
4.3 
3.8 
3.7 
3.6 
3.5 
3.4 
3.3 

3.2 

2 

3.1 

3 

2.0 

4 

2.0 

5 

2.8 

6 

2.8 

7 

2.7 

8 

2.7 

0 

2.7 

10 

2.7 

11 

2.6 

12 

2.6 

13 

2.6 

14 

2.6 

15 

2.6 

16 

2.5 

17 

2.4 

18 

2.5 

19 

2.6 

2D 

2.5 

21 

2.6 

22 

2.5 

23 

2.6 

2# 

2.5 

25 

2.6 

28 

2.6 

27 ; 

2.6 

28 

2.7 

29 

3.6 

30 

2.8 

31 

3.0 

NoTB.~RiV€r  trosen  January  1  to  February  25,  approximately. 
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STREAM    MEASUREMENTS    IN   19a5,   PART   IX. 


Station  rating  taUe  for  ArJcanms  River  at  Arkansas  Cityj  Kans.,from  January  1  to  OdUibtr 

SI,  1906. 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
1   height. 

Discharge. 

Feet. 

Second-feel. 

Feet. 

Second-feet.  \     Feet. 

Second-feet. 

2.10 

75 

3.60 

670 

5.10 

2,190 

2.20 

82 

3.70 

750 

1        5.20 

2,310 

2.30 

90 

3.80 

WO 

1        5.30 

2,440 

2.40 

100 

1        3.90 

990 

5.40 

2.570 

2.riO 

112 

'        4.00 

1,020 

5.50 

2.700 

2.W 

128 

1        4.10 

1,110 

5.60 

2,840 

2.70 

150 

4.20 

1,210 

5.70 

2,9S0 

2.80 

180 

4.30 

1,310 

5.80 

3,120 

2.90 

220 

i        4.40 

1,410 

5.90 

3.270 

3.00 

270 

4..'iO 

1,510 

6.00 

3,420 

3.10 

320 

4.60 

1,620 

6.20 

3,730 

3.20 

380 

4.70 

1,730 

6.40 

4,050 

3.30 

440 

4.80 

1,840 

1        6.60 

4,380 

3.40 

510 

4.90 

1,950 

6.80 

4,720 

3.50 

590 

5.00 

2,070 

1        7.00 

5,  OHO 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

7.20 

5.440 

7.40 

5,800 

7.60 

6.160 

7.80 

6,540 

8.00 

6,920 

8.20 

7,330 

8.40 

7,7.50 

8.60 

8,170 

8.80 

8,505 

9.00 

9,025 

9.20 

9,460 

•9.40 

9,900 

9.60 

10,360 

The  above  tabic  is  applicable  only  for  open-channel  conditions.  It  is  based  on  seven  dischai^  meAs- 
urement.s  made  during  lOUt*).  It  Is  fairly  well  defined  between  gage  heights  3.3  feet  and  8  feet.  Above 
8  feet  this  table  is  the  same  as  table  for  1904. 


Estimaied  monOUy  discharge  of  Arkansas  Rix^er  at  Arkansas  City,  Kans.^for  1905. 


Month. 


March. 
April . . 
May... 


Discharge  in  second-feet. 
Maximum.'  Minimum.      Mean. 


Total  in 
acr^iceX. 


June 

July 

August 

Septcnil)er. 
October 


3,120 
3,270 
9,680 
9,680 
7,125 
6,160 
4,720 
670 


I 


1,110 

1,020 

2,980 

2,310 

270 

75 

75 

100 


I 


1,996  ' 
1,702 
5,4Z2 
5,000  , 
2,333 
1,710  ! 
1,272 
173 


122,700 

101,  aio 

333,400 
297,  soil 
143, 4ai 
105,100 
75,«10 
10.640 


The  period , 1,190,000 


Note.— No  estimate  for  ice  period. 

SAI/r  FORK  OF  ARKANSAS  RIVER  NEAR  ALVA,  OKLA. 

This  station  was  established  September  10,  1903,  by  W.  G.  Russell,  and  was -discontinued 
December  31,  1905  It  is  located  at  the  railway  bridgt^  about  one-half  mile  northeast  of 
Alva,  Okla. 

The  channel  is  curved  for  about  200  feet  above  and  below  the  station.  The  current  is 
.sluggish  at  low  and  swift  at  high  stages.  The  bed  of  the  stream  is  composed  of  clean  sand. 
and  is  shifting.  There  are  one  or  more  channels  at  low  water  and  one  at  high  water,  divided 
by  piers  and  piles. 

Di.scharge  measurements  are  made  from  the  upper  side  of  the  deck  railway  bndge,  or  by 
wading  at  low  stages.  This  bridge  is  composed  of  146  feet  of  pile  approach  at  the  south 
end,  four  «SO-foot  steel  girders  resting  on  stone  piers,  and  652  feet  of  pile  approach  at  the 
north  end.     The  initial  point  for  soundings  is  at  the  south  end. 

A  standard  chain  gage  is  fastened  to  the  upstream  guard  rail  of  the  bridge;  length  of 
chain  23.00  feet.  There  is  also  a  gage  paint-ed  on  the  fourth  pier  from  the  south  end  of  the 
bridge.     The  sinking  of  the  river  bed  may  causi^  minus  readings  at  very  low  water.     During 
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1905  the  gage  was  read  once  each  day  by  James  P.  Richmond.  The  bench  mark  is  the  bot- 
tom of  the  coping  stone  on  the  north  face  of  the  fourth  pier  from  the  south  end  of  the  bridge; 
elevation,  8.00  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water. 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  144-145. 

Discharge  measurements  of  Salt  Fork  of  Arkansas  River  nearAlixiy  Okla.f  in  1905. 


Date. 


Hydrographer. 


April  30. 


W.Q.  Russell.. 

June6 J.M.Giles 

June  21 Karl  Patterson . 

July  20 1 do 

August  18 dp 

August  30 ,  J.  M.  Giles 

September  21  ..|  Earl  Patterson. 

October  19 J.M.Giles 

October  27 ■  Earl  Patterson . 


,  Width. 


Feft. 
82 
20 
;i28 
22 


40 
16 
16 


November  25 do . 

December  18... do. 


37 


Area  of 
section. 

Square 

feet. 

23 

5 

190 

7 

37 

7.6 

20 

5 

5 

74 

18 


Mean         Gage 
velocity.  I   height. 


Feet  per  ' 
second. 
1.16  ' 


'1.93 
.85 
1.22 
1.71 
1.29 
.64 
.52 
1.25 
1.09 


Feet. 
0.35 
.20 
1.10 
.30 
.80 
..Vi 
.50 
.25 
.20 
.80 
.45 


Dis- 
I  charge. 

Second- 
feet. 
29 

4.4 

368 

6 

45 

13 

26 

3 

2 

92 

20 


Daily  gage  height,  in  feet,  of  Salt  Fork  of  Arkansas  River  near  Alva,  Okla.,for  1905. 
I   Mar.       Apr.    '  May.      June.      July.   ,    Aug.   '   Sept.  ]    Oct. 


Day. 


t 


6. 

7. 

8. 

9. 
10. 
11- 
12. 
13. 
14. 
1.5. 
16. 
17. 
18. 

ly. 

20.. 
21. 
22.. 
23.. 
24.. 
23.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


0.3 


0.0 
.1 
.4 
.3 
.2 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 


.4 

.1 

.5 

.9 

.5 

.5 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.0 

.3 

.0 

.35 

.0 



0.4 

::i 

.3  I 

•'i 

.2  ' 

.2.j 
.2  j 
.2  I 
.2  I 
.2 
.2  I 
.2  I 
.2  ' 

•2 1 

.2 

.2! 

•^  i 
2.0 

1.5  i 

1.5 1 
1.0 1 


1.0 , 
3.3 
3.0 1 
2.0 
1.0 

is  I 

.3  ^ 
1.0  ' 
1.5  i 

.8  , 

.8 

.5 

.3 

.3 

.1 

.0 
0 

.0 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 
1.6 
1.0 
1.8 
1.5 


1.1  I 

■••i 

.2  j 
.0  I 

.6 

.3 

.3 

.3 

.3 

.3 
3.8 
2.0 
1.7 
1.3 

.9 

.4 

.3 
4.8 
2.8  I 
1.6  I 
1.3  I 
1.0 


0.4  ' 
.3  i 

4.8 
2.8 
U6 
1.3 

.8 

.5, 

.3 
2.2  I 
1.1 

.8 
.6 

.6  I 
1.5 
1.9 
1.0  I 

.8 


0.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.4 
.4 
.3 
.3 
.3 
.3 
.3 


Nov.        Dec. 


0.3 
.4  I 
■4  , 

.4  i 

.5 

.4 

.4 

.4 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 
1.7 
1.3 

.8 
.7 
.6 
.5 
.4 
.4 
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STBEAM   MEASUREMENTS   IN   1905,  PAKT   IX. 


SAXT  FORK  OF  ARKANSAS  RIVER  NEAR  TONKAWA,  OKLA. 

This  station  was  established  September  18, 1903,  by  W.  G.  Russell.  It  is  located  at  the 
highway  bridge  one-half  mile  south  of  Tonkawa,  Okla. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  station.  The  current  is 
sluggish  at  low  and  swift  at  high  stages.  The  right  bank  is  low,  wooded,  and  subject  to 
overflow.  The  left  bank  is  high,  wooded,  and  does  not  overflow.  The  bed  of  the  stream 
is  composed  of  clean  sand  and  is  shifting.  There  is  but  one  channel  at  low  and  high  stages, 
broken  only  by  the  pile  bents  supporting  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.    The  initial  point  for  soundings  is  at  the  north  end  of  the  bridge. 

The  gage  is  a  staff  fastened  vertically  to  the  downstream  pile  of  a  bent  198  feet  from  the 
north  end  of  the  bridge.  During  1905  the  gage  was  read  by  T.  J.  Bird.  The  bench  mark 
is  the  top  of  a  nail  driven  into  a  6-inch  cottonwood  tree  about  40  feet  east  of  the  north  end 
of  the  bridge;  elevation,  10.50  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  dischaige  data  are  contained  in  Watei^ 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  145-147. 

Discharge  measwremerUs  of  Salt  Fork  of  Arkansas  River  near  Tonkawa,  Olda.,  in  1905. 


Dat«. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  20 

July  28 

W.  G.Russell 

Feet. 

206 

310 

48 

16 

163 

Smare 

148 
546 
37 
8 
164 

Feet  per 
tecond. 

0.68 
1.34 
1.22 
1.71 
.90 

Feet. 

1.35 

2.50 

.80 

.55 

1.45 

Seoottd- 
feeL 

101 

do 

735 

August  18 

August  30 

September  26.. 

Earl  Patterson 

45 

J.M.Giles 

13 

W.  G.  Russell 

147 

PURGATORY    RIVER   DRAINAGE   BASIN. 


89 


DaUy  gaffe  height,  in  feel,  of  Salt  Fori  of  Arkansas  River  near  Toniawa,  Olda.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.4 

1.6 

.3 

1.5 

1.3 

1.6 

1.7 

2.1 

0.9 

1.2 

2 

1.4 

1.5 

2.0 

2.4 

1.2 

2.4 

2.4 

3.2 

.9 

1.2 

3 

1.3 

1.5 

1.9 

3.5 

1.2 

2.4 

3.1 

2.5 

1.0 

1.2 

4 

1.3 

1.5 

1.8 

2.7 

1.3 

2.0 

2.8 

2.1 

1.8 

1.3 

5 

1.4 

.9 

1.8 

2.0 

1.3 

1.9 

2.9 

1.8 

1.3 

6 

1.4 

.9 

1.8 

1.9 

1.3 

1.8 

2.2 

2.0 

1.2 

7 

1.5 

.9 

1.9 

1.8 

1.3 

1.9 

1.9 

2.4 

1.2 

8 

1.5 

.9 

1.9 

1.7 

1.3 

1.9 

1.9 

5.4 

1.2 

9 

1.5 

.9 

2.2 

1.6 

1.4 

2.0 

1.8 

4.2 

1.2 

10 

1.5 

.9 

2.5 

1.5 

1.7 

1.9 

2.3 

3.8 

1.2 

11 

1.5 

.9 

2.0 

1.5 

1.3 

1.6 

2.6 

3.1 

1.2 

12 

1.5 

.9 

1.9 

1.5 

1.1 

1.4 

1.9 

2.8 

1.2 

13 

1.5 

.9 

1.8 

1.6 

1.4 

1.4 

1.8 

2.2 

2.8 

1.2 

14 

1.5 

.9 

1.9 

1.5 

1.8 

1.3 

1.8 

7.8 

2.7 

1.2 

15 

1.5 

.9 

1.9 

1.5 

1.6 

1.3 

1.6 

5.8 

2.4 

1.2 

16 

1.5 

.9 

1.8 

1.5 

1.3 

1.3 

1.5 

4.5 

2.0 

1.2 

17 

1.5 

.9 

1.9 

1.5 

1.3 

1.3 

1.4 

3.9 

1.7 

1.2 

18 

1.6 

.9 

2.2 

1.6 

1.3 

1.2 

1.3 

3.0 

1.7 

1.2 

19 

1.6 

.9 

2.8 

1.5 

1.3 

1.2 

1.2 

2.3 

1.7 

1.2 

20 

1.6 

1.2 

1.8 

1.5 

1.3 

1.2 

1.2 

2.6 

1.5 

1.2 

21 

1.5 

1.6 

1.5 

1.4 

1.3 

1.2 

1.6 

2.6 

1.6 

1.2 

22 

1.6 

2.1 

1.7 

1.3 

1.3 

3.9    1.3 

2.6 

1.5 

1.3 

23 

1.5 

2.6 

2.0 

1.2 

1.3 

2.9    3.0 

2.9 

1.4 

1.2 

24 

1.5 

2.8 

1.9 

1.2 

1.3 

2.8 

4.0 

3.0 

1.2 

1.2 

25 

1.5 

2.6 

1.8 

1.3 

1.3 

2.6 

4.3 

2.6 

1.0 

1.2 

26 

1.5 

2.6 

1.6 

1.3 

1.3 

1.2 

3.0 

2.0 

1.0 

1.2 

27 

1.5 

2.4 

1.6 

1.3 

2.8 

1.9    2.8 

1.9 

1.2 

1.2 

28 

1.5 

2.3 

1.6 

1.2 

2.6 

1.6 

2.5 

1.8 

1.2 

1.3 

2» 

1.5 

1.5 

1.2 

2.6 

1.5 

2.0 

1.6 

1.2 

1.2 

30 

1.5 
1.5 

1.5 
1.5 

1.3 


2.6 
2.4 

1.7 

1» 
1.9 

1.0 
1.0 

1.2 

1.3 

31 

1.4 

PURGATORY   RIVER   DRAINAGE   BASIN. 
DESCRIPTION  OF  BASIN. 

Purgatory  River,  a  characteristic  stream  of  eastern  Colorado,  is  the  principal  tributaiy  of 
Arkansas  River  in  Colorado.  It  rises  in  the  Culebra  Mountains  and  flows  northeastward 
across  the  plains  for  a  distance  of  165  miles.  In  the  spring  the  channel  carries  a  moderate 
volume  of  water,  but  as  summer  approaches  this  is  greatly  diminished  by  irrigation  and 
natural  conditions  until  the  channel  is  practically  dry.  The  volume  of  water  contributed 
to  the  Arkansas  is  so  small  that  it  has  no  appreciable  effect  on  the  discharge  of  that  river 
save  at  times  of  excessive  rainfall,  when  it  may  discharge  a  large  volume  for  a  short  time. 

The  drainage  basin  of  Purgatory  River  is  long  and  narrow.  The  total  area  is  3,386 
square  miles,  of  which  742  square  miles,  lying  above  Trinidad,  are  mountainous,  the  country 
being  made  up  of  shales,  sandstones,  and  igneous  rocks.  This  area  is  much  broken  by 
numerous  stream  channels,  which  are  normally  dry.  The  lower  basin  is  largely  foothill 
country,  mergiog  into  rough  plains  farther  east.  Drainage  lines  arc  well  defined  through- 
out this  area.  For  60  miles  of  its  length,  commencing  25  miles  below  Trinidad,  Putgatory 
River  flows  in  a  deep  canyon.  There  are  numerous  small  tributary  canyons  at  various 
angles  to  the  main  channel.  The  soil  of  this  lower  basin  is  largely  detritus  from  decom- 
posed shales,  sandstones,  and  similar  soft  sedimentary  rocks.  Erosion  is  still  vigorous, 
and  after  a  storm  the  flood  waters  often  contain  in  suspension  as  much  as  10  per  cent  (by 
volume)  of  aQt. 
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STREAM   MEASUREMENTS    IN   19a5,  PART   IX. 


In  the  mountainous  portion  the  Weather  Bureau  records  at  Clearview  for  fifteen  years 
give  a  mean  annual  rainfall  of  23  inches;  at  Trinidad,  ten  years'  record,  17  inches.  The 
plains  drainage  has  approximately  a  mean  annual  precipitation  of  12  inches. 

A  characteristic  feature  of  this  stream  is  the  occurrence*  of  sudden  and  disastrous  floods, 
which  take  place  irregularly  and  are  the  run-off  of  excessive  precipitation.  In  the  spring 
periodic  floods  occur  from  melting  snow,  w-hicli  is  often  supplemented  by  spring  rains.  Dur- 
ing these  floods  large  areas  of  the  stream  bank  are  eroded.  The  most  disastrous  flocxi  on 
record  occurred  October  1,  1904. 

No  storage  is  practiced  on  this  stream,  though  investigations  are  being  made  by  a  corpo- 
ration with  the  purpose  of  constructing  a  large  storage  reservoir  for  use  in  irrigation. 

No  power  has  been  developed,  and  l)ecause  of  the  abundance  of  coal  in  the  vicinity  of 

Trinidad  it  is  doubtful  if  power  development  would  be  feasible,  even  under  very  favorEible 

circumstances. 

PURGATORY  RIVER  AT  TRINIDAD,  COI^O. 

This  station  was  established  May  1 ,  1896,  at  the  Animas  Street  Bridge,  the  gage  rod  being 
attached  to  the  cylindrical  pier  at  the  west  end  of  the  bridge.  The  station  was,  however, 
discontinued  July  31,  1899,  the  greater  portion  of  the  water  in  the  river  being  diverted 
above  the  gaging  station:  the  channel  was  also  shifting  and  results  not  satisfactory.  July 
25,  1905,  the  Trinidad  station  was  reestablished,  at  the  old  location  on  the  Aniniait  Street 
Bridge,  by  R.  I.  Meeker.  The  reestablish  men  t  was  for  the  purpose  of  collecting  general 
hydrographic  data,  especially  flood  data. 

The  river  channel  is  irregular  in  course  at  low  wat4>r,  but  is  generally  straight  above  the 
bridge  for  a  distance  of  a  few  hundred  feet.  Below,  the  channel  is  straight  for  a  distance  of 
100  feet.  The  stream  bed  is  composed  of  a  loose  deposit  of  cobblestones,  graduating  into 
coarse  gravel  and  sand,  and  is  more  or  less  shifting.  The  left  bank  is  a  loose  riprap  of 
stone  alx)ve  the  bridge,  with  piling  below\  The  right  bank  consists  of  the  riprap  embank- 
ments of  the  Colorado  and  Southern  Railway,  and  will  overflow  at  extreme  high  water," 
There  is  usually  but  one  channel  at  all  stages.  Velocity  at  low  stages  is  sluggish,  increasing 
to  swift  velocities  during  high  stages. 

Discharge  measurements  are  made  from  the  downstream  footway.  A  standard  chain  gage 
is  attached  to  the  upstream  footway  of  the  bridge ;  length  of  chain,  22.52  feet.  The  gage 
scale  reads  from  0  to  10  feet,  the  chain  having  two  markers,  giving  a  range  of  20  feet  in  gage 
heights.  During  1905  the  gage  was  read  twice  each  day  by  Perry  Foote.  The  bench  mark 
is  a  cross  cut  within  a  circle  on  the  porch  of  the  house  at  No.  312  Nevada  Avenue,  about  300 
feet  north  of  the  Animas  Street  Bridge;  elevation,  14.99  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Reports;  WS=Water-Supply  Papers): 

Description:  Ann  18.  iv.  pp  231-232;  WS  16.  p  123;  28.  p  1()8;  37,  p.  263. 
Diseliarge:  Ann  18.  iv,  p  232;  WS  16,  p  123;  28,  p  116;  37  p  263. 
Discharge,  monthly:  Ann  19,  iv,  p  359;  30,  iv,  pp  329,  341;  21,  iv,  p  235. 
Discharge,  yearly:  Ann  20,  iv,  p  57. 
Gage  heights:  WS  11,  p  61;  16,  p  123;  28,  p  113;  37.  p  263. 
Ilydrograph:  Ann  19,  iv,  p  360;  20,  Iv,  p  341;  21.  iv,  p  236. 
Rainfall  and  run-off  relation:  Ann  20,  Iv,  p  330. 
Rating  tables:  Ann  19,  iv,  p  358;  WS  28.  p  117;  30,  p  450. 

Discharge  measyrernenis  of  Purgatory  River  at  Trinidad,  Colo..,  in  1905. 


Date. 


March  25.... 
August  25 .  . . 
August  26  .  . . 
November  4 . 


Hydrographer. 


I  Width     Area  of 
^^'"*^"-,  section. 


Square 
Feet.   I     feet. 


R.  1.  Meeker. 

....do 

....do 

....do 


I 


I  45  I 

25  1 


62 

126 

73 

18 


Mean     '     (Jape 
velocity.  \  height. 


Di»> 
charge. 


Feet  per 
second. 
2.29  I 
2.83  ' 
1.97  I 
1.22  j 


Feel. 


Second- 
feru 

1  1« 

5.65  I  357 

5. 10  ,  144 

4.67  I  '£i 


PURGATORY    RIVER    DRAINAGE    BAHIN. 
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DaQy  gage  height  y  in  feet,  of  Purgatory  River  at  Trinidad^  Colo.,  for  1905. 


Day. 

1 
Aug.     Sept. 

Oct. 

Nov. 

Dec. 

Day. 

,  Aug. 

Sept. 

1 

5.05 

4.52 

4.65 

5.0 

,  17 

4.  .->.-, 

2 

'    4.75 

4.58 

4.75 

5.0 

18 

4.62 

3 

,    4.7 

4.6 

4.72 

5.0 

1  19 

! 

4.68 

4 

5.35 

A.  55 

4.7 

4.9 

20 

4.65 

5 

I    4.7 

4.58 

4.7 

4.9 

21 

4.6 

6 

5.0 

4.6 

4.7 

4.9 

[22 

4.6 

7 

5.1 

4.52 

4.65 

4.9 

23 

■-i 

4.58 

8 

4.88 

4.5 

4.52 

4.ft5 

24 

4.5 

9 

'    4.95 

4.6 

4.72 

5.0 

25 

4.58 

10 

4.92 

4.52 

4.7 

5.0 

26 

...    5.05 

4.6 

11 

4.78 

4.68 

4.7 

5.0 

1  27 

..1    4.9 

4.7 

12 

4.72 

4.6 

4.7 

5.0 

28 

.       4.ft'i 

4.7 

13 

4.68 

4.6 

4.7 

4.88 

29 

..1    4.8 

4.55 

14 

'    4.62 

4.6 

4.7 

4.88 

,30 

..      4.85 

4.58 

15 

4.6 

4.6 

4.7 

5.0 

'31 

..      4.8 

16 

1    4.58 

4.58 

4.7 

5.3 

1 

1 
1 

(Ht.     Nov.  1  Dec. 


4.65 
4.6    I 
4.55  ' 
4.6    I 
4.58 
4.55  I 
4.58 
4.68  i 
4.6    I 
4.62  I 
4.6    ' 
4.65  I 
4.65 
4.65  I 
4.6'i    . 


4.7 

4.7    ' 
4.7    I 
4.7 
4.7    I 
4.85  ' 
4.85  I 
4.7    i 
4.7    I 
4.7    I 
4.7 
4.9 
4.7    ) 
4.7 


5.0 
5.2 
5.2 
5.0 
5.0 
5.1 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 


Station  rating  tMe  for  Purgatory  River  at  Trinidad ^  Colo.,  from  August  27  to  December  Sly 

1905. 


Ga«e 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hei^t. 

!  Discharge. 

Gage 
height. 

Discharge. 

Feet. 
4.50 

\Second-feet. 

n 

Feet. 
4.90 

Second-feet. 

81 

Feet. 
1        6.30 

Second-feel. 
215 

Feet. 
5.70 

Second-feet. 
375 

4.60 

17    , 

5.00 

111 

5.40 

253 

5.80 

421 

4.70 

31 

5.10 

144 

5.50 

293 

5.90 

468 

4.80 

1              55    1 

'                     1 

5.20 

179 

5.60 

333 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  three  discharge  meas- 
arements  made  during  1905.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Purgatory  River  at  Trinidad y  Colo.,  for  1905. 
[Drainage  area,  742  square  miles.] 


Month. 


I         Discharge  in  second-feet. 
Ma.Kmium.!  Minimum.  1    Mean. 


August  26-31 . 
September... 

October 

November 

December 


Total  in 
acre-feet. 


Run-off. 


Second-feet 
per  tnuuare 
mile.        I 


28 


215  , 


55 

11  I 

11  : 

12  I 
76  I 


80.5 
47.3 
17.7 
34.8 
133 


The  period . 


958 
2,815 
1,088 
2,071 

8,178 

15,110 


0.108 
.064 
.021 
.047 
.179 


Depth  in 
mchos. 


0.024 
.071 
.028 
.052 
.206 


PURGATORY  RIVER  NEAR  ALFALFA,  COLO. 

This  station  was  established  March  23,  1905,  by  R.  I.  Meeker.  It  is  located  one-eighth  of 
a  mile  below  the  canyon  entrance,  4  miles  east  of  Alfalfa  post-office,  and  about  25  miles  east 
of  Trinidad,  in  T.  33  S.,  R.  60  W. 

The  channel  is  straight  for  200  feet  above  and  below  the  cable,  and  is  composed  primarily^ 
of  large  fragments  of  sandstone;  on  top  of  these  and  along  the  sides  of  the  channel  is  a 
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shifting  bed  of  sand,  which  is  deposited  at  low  water  and  reaches  a  depth  of  at  least  2  feet; 
above  gage  height  7  feet  this  deposit  is  usually  scoured  out.  The  current  of  Puigatory 
River  is  very  swift  and  beds  of  sand  are  rapidly  deposited  and  scoured  out  during  a  year's 
time.  The  right  bank,  which  is  the  canyon  side,  is  a  talus  slope  composed  largely  of  frag- 
ments of  sandstone  from  the  vertical  wall  above,  the  interstices  and  intervening  stretches 
being  filled  by  a  deposit  of  sand.  The  left  bank  is  of  sand,  about  8  feet  high,  gradually  slop- 
ing into  the  talus  above.  Above  the  talus  slopes  on  either  side  the  canyon  walls  are  vertical 
for  75  feet.  Except  at  very  low  water  there  is  more  or  less  boiling  of  the  current,  which 
interferes  during  measurements.    At  high  water  the  velocity  is  swift. 

Dischaiige  measurements  are  made  by  means  of  a  cable,  car,  stay  wire,  and  tagged  wire. 
The  initial  point  for  soundings  is  the  zero  mark  of  the  tagged  line  at  the  right  bank,  near 
the  face  of  the  lai^ge  bowlder  to  which  the  cable  is  anchored.  At  low  water,  dischai^ge  meas- 
urements are  often  made  by  wading. 

The  permanent  gage  is  an  inclined  staff  bolted  to  a  large  sandstone  bowlder  on  the  right 
bank  of  the  stream,  15  feet  below  the  cable.  From  10  to  20  feet  the  gage  consists  of  a  ver- 
tical staff  bolted  to  an  immense  bowlder  to  which  the  righthand  end  of  the  cable  is  an- 
chored. After  the  high  water  of  1905  the  channel  filled  in  with  sand  so  that  the  little  water 
that  was  in  the  river  Bowed  along  the  left  bank.  August  7  a  temporary  rod  was  established 
on  the  left  bank  at  the  same  datum  as  the  permanent  gage.  This  rod  is  a  staff  driven  verti- 
cally into  the  river  bed  at  left  bank.  During  1905  the  gage  was  read  once  each  day  during 
ordinary  and  twice  or  more  during  varying  stages,  by  Leigh  Bull.  The  bench  mark  is  a 
dash  cut  in  the  bowlder  to  which  the  vertical  portion  of  the  original  rod  is  attached;  eleva- 
tion, 10.00  feet  above  the  datum  of  the  gage. 

J}i8charge  measuremenls  ofPvrgaiory  River  near  Alfalfa^  Cclo.^  in  1906. 


Date. 


March  24 . 
March  28 . 
April  17.. 
April  25 . . 
May  4 


Hydrographer. 


wsHth      Area  of       Mean         Gage  Dis- 

^*^^"-    section,    velocity,     height,      charge. 


R.  I.  Meeker. 
L.  D.  Bull... 

.-..do 

....do 

....do 


May  17 do. 

May  21 do. 

May  29 do. 

June  11 ' do. 

July  23 do. 

August  3 . . 
August  7 . . 
August  8 . . 
August  12 . 
August  19 . 


August  25 1 do 


....do 

R.  I.  Meeker. 
L.  D.  Bull... 

do 

.do 


September  2.. 
September  8. . 
September  21. 

October  11 

November  26 . 
December  3... 
December  14.. 


.do. 
.do. 
.do. 
.do. 
.do. 
-do. 
.do.. 


Feet. 
83 


Square 
feet. 

90 
100 
130 
328 
194 
100 
140 
120 
110 
150 
110 

53 

47 

56 

11.3 
170 

52 

46 
8.7 
7.2 
6 

15 

24 


Feet  per 
second. 

2.51 

1.80 

2.46 

3.86 

3.78 

3.68 

4.04 

3.25 

3.65 

4.35 

4.34 

2.74 

2.55 

2.62 

.85 

5.06 

1.86 

1.89 

.78 

.53 

.83 

1.07 


Feei. 
4.85 
4.40 
5.20 
7.35 
6.35 
5.10 
6.05 
5.25 
5.50 
6.28 
5.80 
4.00 
3.80 
4.00 
2.65 
6.80 
3.88 
3.55 
2.60 
2.55 
2.55 
2.80 
3.20 


Second- 
feet. 

226 

180 

330 

1,365 

734 

368 

565 

393 

402 

653 

478 

145 

lao 

147 

9.6 
866 
97 
87 
6.8 
3.8 
5 
1« 
21 


PUBGATOBY    BIVEB  DBAINAGE    BASIN. 
DaUy  gage  height ,  in  feet,  of  Purgatory  River  near  Mfolfa,  Colo.,  for  1906, 
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1. 

2. 

3. 

4. 

5. 

6. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13. 
14.. 
15.. 
16.. 
17.. 
18.. 
W., 
».. 
21.. 
22.. 


25- 
25.. 

27., 


Day. 


Mar. 


Apr. 


30. 
31. 


5.8 

5.25 

5.1 

4.7 

4.5 

4.45 

4.4 

4.15 

4.0 

3.8 


7.2 
5.66 
5.45 
6.24 
5.9 
6.6 
6.6 
6.45 
6.55 
6.3 
6.0 
5.8 
5.55 
5.55 
5.6 
5.5 
5.2 
5.2 
5.35 
5.5 
5.0 
4.8 
4.9 
.  8.08 
7.96 
9.72 
11.01 
10.35 
8.6 
7.7 


May. 


7.5 

7.3 

6.8 

6.4 

5.85 

5.4 

5.25 

5.3 

5.1 

5.6 

5.2 

4.85 

4.8 

5.1 

5.1 

5.1 

5.2 

5.25 

5.2 

5.8 

6.1 

5.9 

9.0 

5.9 

5.6 

5.45 

5.4 

5.3 

5.25 

5.25 

5.3 


June. 


5.5 

5.4 

5.3 

5.3 

5.75 

5.6 

5.5 

6.0 

5.8 

5.4 

5.5 

5.4 

5.3 

5.1 

4.9 

4.7 

4.6 

4.25 

4.1 

4.0 

3.9 

3.9 

3.85 

3.75 

3.7 

3.6 

3.4 

3.15 

2.05 

2.85 


July       Aug. 


2.75 

2.6 

2.5 

2.4 

2.3 

2.2 

2.1 

2.15 

2.0 

1.9. 

1.05 

1.9 

1.8 

1.7 

1.6 

1.5 

1.55 

1.6 

1.65 

1.65 

1.7 

6.2 

4.8 

4.0 

3.1 

3.2 

2.9 

2.6 

2.4 

3.2 

5.3 


4.0 
5.0 
6.1 
3.8 
3.9 
3.9 
3.9 
3.8* 
3.7 
3.65 
3.5 
4.0 
3.85 
3.55 
3.4 
3.3 
3.0 
2.8 
2.65 
2.55 
2.5 
2.45 
2.4 
2.35 
12.9 
5.5 
4.2 
4.0 
3.8 
4.5 
4.0 


Sept. 


3.95 

3.9 

3.7 

3.35 

3.5 

5.1 

4.2 

3.8 

3.35 

3.15 

3.05 

2.9 

2.7 

2.7 

2.65 

2.65 

2.6 

3.75 

2.75 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

3.8 

3.1 

2.9 

2.8 

2.75 


Oct. 


2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.56 

2.55 

2.55 

3.1 

2.8 

2.65 

2.55 

2.5 

2.5 

2.45 

2.45 


Nov. 


Dec. 


2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.46 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.4 

3.4 

3.1 

3.0 

2.7 

2.5 

2.5 

2.5 

2.8 


2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

3.1 

3.2 

3.0 

3.0 

3.0 

3.2 

3.2 

3.2 

3.1 

3.15 

3.1 

3.1 

3.1 

3.05 

3.06 

3.1 


3.2 
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Station  rating  table  for  Purgatory  River  near  Alfalfa j  Colo.,  from  March  22  to  December  31, 

1905. 


height. 

Discharge. 

Gage 
height. 

1 
Discharge,  i 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. , 

Feel. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

1.50 

0 

3.10 

37 

4.70 

228 

1        7.60 

I,2.i0 

1.60 

1 

3.20 

45 

4.80 

244 

7.80 

1,360 

1.70 

1 

3.30 

53  : 

4.90 

261 

1        8.00 

1,480 

1.80 

1 

3.40 

62    1 

5.00 

280 

J        8.20 

1,600    1 

1.90 

2 

1        3.50 

72    1 

5.20 

322 

'        8.40 

1,730    1 

2.00 

2 

3.«) 

82    1 

5.10 

360 

V 

421 

'        8.60 

1,860    1 

2.10 

3 

,        3.70 

93    , 

5.60 

8.80 

2.000    1 

2.20 

4 

3.80 

las 

5.80 

470 

1        9.00 

2,140 

2.30 

5 

3.90 

117    1 

6.00 

545 

;        9.50 

2.505 

2.40 

6 

'        4.00 

130    ' 

6.ao 

618 

1      10.00 

2.900 

2.50 

8 

4.10 

143    • 

6.40 

695 

10.50 

3.330 

2.60 

11 

4.20 

156 

6.60 

778 

11.00 

3.780 

2.70 

15 

4.30 

170 

6.80 

865 

'       11.50 

4.250 

2.80 

19 

4.40 

IW    , 

7.00 

965 

'       12.00 

4,730 

2.90 

24 

4.50 

198    , 

7.20 

1,(M5 

'       12.50 

5,230 

3.00 

30 

4.60 

213 

7.40 

1,145 





The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  18  discharge  mpan- 
urements  made  during  19a5.  It  is  well  defined  between  gage  heights  2.5  feet  and  7  feet.  Belov  2.5  feet 
the  table  is  very  uncertain. 

Estimated  monthly  discharge  of  Purgatory  River  near  Alfalfa,  Colo.,  for  1905. 


Month. 


March  22  to  31 . 
April 


May 

June 

July 

.\ugust 

September 

October 

November 

December  1-23,  31. 


The  period . 


Dischai 
Maximum. 

-ge  in  sccond-foet. 
Minimum.  |    Mean. 

Total  in 
acre-feet. 

479 

105 

230 

4,562 

3,780 

244 

911 

54.210 

2,140 

244 

502 

30,870 

545 

22 

248 

i4,reo 

618 

0 

50.9 

3,130 

1           5,630 

6 

29.3 

18.020 

300 

11  1         54.6 

3,2» 

37 

7  1          11.3 

eas 

62 

6            11.3 

ST* 

45 

17  1          32.3 

1.5JS 

1 

131,700 

1 

CIMARRON  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 

Cimarron  River  rises  in  the  Raton  Mountain  Range  in  Colfax  County,  N.  Mcx.,  at  an  ele- 
vation of  nearly  7,000  feet,  and  flows  eastward  across  Beaver  County,  in  Oklahoma,  then 
across  the  southwest  corner  of  Kansas,  entering  Oklahoma  again  in  Woodward  County,  and 
following  a  southeasterly  course  to  its  junction  with  Arkansas  River  at  the  Indian  Territory 
hne.  The  hasm  lies  between  those  of  Arkansas  and  North  Canadian  rivers,  and  is  within  the 
and  belt.  From  west  to  east  it  is  190  miles  from  the  source  to  the  gaging  station  at  ArkaJoD, 
Kans.,  and  450  miles  to  its  mouth ,  its  extreme  width  is  not  more  than  50  miles.  The  area  of 
the  basm  is  5,200  square  miles.  The  elevation  at  Arkalon  is  2,615  leet;  most  of  the  differ- 
ence of  elevation  from  the  source  of  the  river  occurs  in  New  Mexico. 


OIXABBON   RIVEB   DBAINAOE   BASIN. 
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Hie  upper  course  of  the  Cimarron  is  entirely  in  a  mountainous  and  billv  region,  very  pre- 
cipitous, rocky,  and  impervious.  In  this  portion  there  are  no  tributaries  of  any  size,  and 
the  river  seldom  receives  much  water  from  melting  snows.  As  it  approaches  Kansas  the 
bottoms  are  sandy  and  porous,  and,  while  the  adjacent  land  is  hilly,  the  soil  is  generally  a 
black  loam  covered  with  buffalo  grass.  There  is  considerable  timber  along  all  the  streams 
in  New  Mexico  and  northwestern  Oklahoma,  but  very  little  in  Kansas.  The  rainfall  is  very 
light,  being  about  12  inches  in  New  Mexico  and  Oklahoma  and  increasing  to  20  inches  at 
Arkalon.  Floods  are  rare  and  have  no  regular  periods  of  occurrence.  There  are  no  lakes  or 
marshes  in  this  drainage  basin,  except  small  areas  here  and  there  along  the  river  bottoms. 
The  land  is  but  little  cultivated,  forage  being  the  principal  product.  There  are  few  springs 
along  Cimarron  River  below  the'Kansas  line  and  undeiground  water  is  at  depths  of  from  50 
to  150  feet.  Some  irrigation  is  practiced  by  private  parties  in  New  Mexico  and  Okla- 
hoaia,  but  none  in  Kansas.    There  is  no  water  for  power  development  in  this  basin. 

CIMARRON  RIVER  NEAR  KENTON,  OKL.A. 

This  station  was  established  April  5,  1904,  by  W.  G.  Russell,  and  was  discontinued  July 
31, 1905.  It  was  located  at  the  highway  crossing  on  the  main  road,  one-half  mile  north  of 
Kenton,  Okla. 

The  channel  is  very  narrow  and  crooked,  and  the  current  is  sluggish.  Both  banks  are 
low,  wooded,  and  subject  to  overflow.  The  bed  of  the  stream  is  muddy,  but  too  narrow  to 
shift  much.  There  is  only  one  channel  at  low  or  medium  stages,  but  there  may  be  two  at 
high  stages. 

Discharge  measurements  are  made  at  low  water  by  wading  near  the  gage.  At  high 
stages  discharges  must  be  computed  from  the  cross  section  and  slope.  The  initial  point  for 
soundings  is  on  the  right  bank  of  the  stream. 

There  are  two  gages.  The  firsr  is  a  staff  driven  vertically  into  the  bed  of  the  stream  and 
fastened  to  posts  driven  into  the  ground.  The  second  gage  is  in  two  sections,  the  first  being 
the  same  as  gage  No.  1  and  located  70  feet  southwest  of  it.  The  second  section  is  fastened 
to  a  cedar  post  100  feet  east  of  the  first  gage.  During  1905  the  gage  was  read  by  L.  A. 
Wikoff.  The  bench  mark  is  the  top  of  three  nails  driven  into  the  west  side  of  an  18-inch 
willow  tree  standing  100  feet  southwest  of  the  first  gage;  elevation  8.15  feet  above  the  datum 
of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  147-148, 181. 

Discharge  metuuremerUs  ofCimamm  River  near  KenUm,  Okla.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
18 
18 
18 
18 

Area  of 
sectioD. 

Mean 
velocity. 

Gaffe 
height. 

Dis- 
charge. 

Jmi»  10 

J.  M.  Giles 

52 
46 
47 
45 

Feet  per 
second. 

0.95 
.59 
.65 
.6.3 

Feet. 
1.10 
.80 
.90 
.70 

Second- 
feet. 

49 

Junell 

do 

27 

June  11 

do 

31 

June  12 

.....do 

24 

IBR  173-06 4 
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Daily  gage  Jieight,  in  feet,  of  Cimarron  River  near  Kenton,  Olia.,for  1905. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

0.8 

0.8 

0.9 

2.4 

.9 

.8 

.8 

1.9 

.9 

.8 

.8 

1.1 

.9 

.8 

.8 

1.0 

.9 

.8 

.8 

.8 

.9 

.8 

.8 

.9 

.8 

.8 

.9 

.8 

.8 

.8 

.8 

1.4 

.8 

.8 

1.6 

.8 

.8 

1.4 

.9 

.8 

1.1 

.9 

.8 

1.0 

.9 

.8 

.9 

.9 

.8 

.9 

.8 

.8 

.8 

.9 

.8 

.8 

.9 

.5 

.8 

.9 

.6 

.8 

1.0 

.8 

.8 

.9 

.8 

.8 

.9 

.8 

.8 

.8 

.8 

1.6 

.8 

.8 

5.8 

.8 

.8 

4.8 

.9 

.7 

1.4 

.9 

.9 

3.4 

.8 

.9 

3.5 

.8 

2.3 

.8 

1.7 

.8 

.7 

Itoy. 


June. 


July. 


1 

2. 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

23 

25 

26 

27 

28 

29 

30 

31 


1.4 

1.2 

1.0 

.9 

.8" 

.8 

.8 

.7 

.7 

.7 

.7 

.7 

.7 

.6 

.6 

.6 

.5 

.7 

.5 

.5 

2.1 

.9 

4.8 

1.1 

1.1 

2.9 

4.3 

2.3 

1.4 


0.9 
1.5 

.9 

.7 

.4 

.4 

.5 
4.5 
1.1 
1.1 

.8 

.7 

.7 

.7 

.7 

.6  I 

.5, 

.5 

.5  I 

.4 

.4  1 

•3, 
.2 

.2 

.1 

.1 

.0 

.0 

.0 

.1 


2.6 
.3 
-2 
-1 
.0 
.0 
-0 
-1 
.1 
.1 
.1 
.1 
.1 
.0 

.1 
.1 

.0 
.0 
.0 
.0 
.0 
2.6 
1.1 
.3 
.1 
.0 
.0 
.4 
.0 
.0 


CIMAURON  RIVER  NEAR  GARRETT,  OKL.A. 

This  station  was  established  May  8, 1905.  It  is  located  at  Strong's  ranch,  about  3  miles 
west  of  Garrett,  Okla.,  20  miles  east  of  Kenton,  and  50  miles  bj  stage  from  Gayton,  N.  Mex., 
the  nearest  railroad  station.  The  station  is  below  the  mouth  of  North  Carriso  and  Sooth 
Carriso  creeks  and  1  mile  below  the  site  of  the  proposed  dam  for  a  storage  reservcHr. 

Tlie  channel  is  straight  for  100  feet  above  and  300  feet  below  the  gage.  Tlie  current  is 
swift.  Both  banks  are  about  6  feet  high  and  subject  to  overflow.  The  bed  of  the  stivam  k 
composed  of  rocks  and  is  permanent.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  wading  near  the  gage  at  low  water  and  from  a  cable 
one-half  mile  below  the  gage  at  high  water.  The  initial  point  for  soundings  is  the  post  sup- 
porting the  cable  on  the  right  bank. 

A  vertical  staff  gage  is  fastened  to  a  cottonwood  tree  on  the  left  bank,  about  one4ialf  mile 
east  of  the  ranch  house.  During  1905  the  gage  was  read  once  each  day  by  R.  L.  Strong. 
Bench  marks  were  established  as  follows:  (1)  A  nail  in  a  cross  cut  in  a  sandstone  ledge  at 
the  foot  of  the  hill  south  of  the  river,  about  50  feet  upstream  from  the  gagie;  ele^atioD. 
16.30  feet.  (2)  A  nail  in  the  root  of  a  cottonwood  tree  about  25  feet  north  of  the  gage; 
elevation,  7.12  feet.    Elevations  refer  to  the  datum  of  the  gage. 
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DMsarge  metuuremenis  of  Cimarron  River  near  Garrett,  Olda.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of       Mean 
section,    velocity. 

Gaffe 
height. 

Dis- 
charge. 

May7 

W.  W.  Schlecht 

Feet. 
24 
24 
24 
23 
23 
24 
24 
14 
14 

41 

28 

32 

34 

33 

40 

42 

12.5 

12 

8 

8.5 

8.1 
11 

8.1 

Feet  per 
second. 

1.00 
2.30 
2.08 
1.58 
1.59 
1.98 
2.17 
1.80 
1.38 
1.46 
1.15 
1.20 
1.47 
.rfi8 

Feet. 

1.30 

1.52 

1.50 

1.40 

1.40 

1.60 

1.79 

.90 

.80 

.75 

.73 

.71 

.85 

3.50 

6.50 

Second- 
feet. 

41 

June  12 

J.  M.  GUes 

68 

June  12 

do 

67 

June  13 

do 

53 

Jone  13 

do 

52 

Jtn^iA 

...do 

80 

June  14 

..  ..do 

91 

August  17 

•..do 

22 

Aun^ustia. 

do 

17 

September  26 . . 
September  27.. 

E.  Patterson 

11.7 

..  ..do 

10.7 

September  28.. 

do 

9.7 

November  14 . . 

do 

16 

J.  M.  Giles 

298 

do 

19.7  1          5.49 

1,082 

3.. 
4., 

5.. 

6. 

7. 

8.. 

9. 
10. 
11.. 
12. 
13. 
14. 
IS. 
16. 
17.. 
18. 
10.. 
20. 
21.. 
22-. 
23.. 
24.. 
25.. 
26.. 
27.- 


•  Computed  from  slope  measurement,  using  Kutter's  formula. 
DaUy  gaffe  height ,  in  feet,  of  Cimarron  River  near  Garrett,  01da.,for  1906. 


Day. 


29. 
30. 
31. 


1.3 
-1.3 
1.2 
1.15 
1.1 
1.1 
1.05 
1.05 
1.1 
1.1 
1.1 
1.05 
1.0 
1.0 
1.05 
4.45 
10.35 
3.4 
1.95 
2.55 
7.8 
3.42 
2.55 
1.75 
1.6 


1.55 

2.65 

1.6 

1.45 

1.25 

1.2 

1.15 

9.3 

2.8 

2.1 

1.8 

1.5 

1.4 

1.5 

1.35 

1.15 

1.2 

1.1 

1.05 

1.0 

1.0 

.9 

.9 

.85 

.85 

.8 

.8 

.8 

.8 

1  1 


July. 

Aug. 

Sept. 

Oct. 

0.8 

0.6 

0.55 

0.6 

2.25 

6.1 

.55 

.65 

.95 

4.3 

.5 

.65 

.8 

1.8 

1.1 

.65 

.8 

1.4 

.75 

.65 

.75 

.96 

2.5 

.65 

.75 

6.5 

1.55 

.65 

1.95 

4.55 

3.95 

.65 

1.0 

1.55 

4.6 

.65 

.8 

1.2 

5.3 

.65 

.7 

.05 

2.0 

.65 

.65 

1.0 

1.3 

.65 

.65 

3.3 

1.0 

.65 

1.4 

.9 

.6 

1.1 

.9 

.8 

1.0 

.85 

.8 

.9 

.85 

.6 

.85 

.85 

.55 

.8 

.85 

.5 

.8 

.8 

.55 

.95 

.8 

.7 

.75 

.75 

2.0 

.7 

.75 

1.0 

.65 

.75 

.85 

.6 

.7 

.8 

.6 

.8 

.65 

.6 

.7 

.8 

1.0 

.65 

.7 

.8 

.9 

.55 

.65 

.8 

.7 

.55 

.65 

.8 

.65 

.55 

.8 

Nov. 

Dec. 

0.8 

0.9 

.8 

.9 

.85 

.9 

.9 

.sa 

.8 

.85 

.8 

.85 

.8 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.65 

85 

.65 

.85 

.65 

.85 

.65 

.85 

.65 

.85 

.7 

.85 

.85 

.85 

.9 

.85 

.9 

.85 

.9 

.85 

.9 

.95 

.8!> 

1.5 

.85 

1.3 

.8 

1.0 

.8 

1.0 

.85 

.95 

.9 

.9 

.9 

.9 

.9 

.9 

.85 

.85 
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Station  rating  table  far  Cimarron  River  near  Oarrett,  0]da.f  from  May  7  io  December  31, 1905, 


helSt. 

Discharge.  | 

Gaee 
heigiit. 

Discharge. 

Gage 
height. 

Gage 
hei^it. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.70 

10 

1.80 

87 

2.90 

205 

4.00 

385 

0.90 

1* 

1.90 

96 

3.00 

220 

4.20 

422 

o.go 

19 

2.00 

105 

3.10 

235 

4.40 

461 

1.00 

25    ' 

2.10 

114 

3.20 

251    1 

4.60 

503 

1.10 

31 

2.20 

124    ! 

3.30 

267    ! 

4.80 

548 

1.20 

38    ' 

2.30 

134 

3.40 

283 

5.00 

505 

1.30 

46 

2.40 

144 

3.50 

299 

5.20 

646 

1.40 

54 

2.50 

155 

3.60 

316    1 

5.4^ 

701 

1.50 

62    : 

2.60 

166    1 

3.70 

333 

5.60 

700 

1.60 

70    1 

2.  TO 

178    1 

3.80 

350 

5.80 

823 

1.70 

78    1 

2.80 

3.90 

367 

6.00 

880 

The  above  table  is  applicable  only  for  open-channel  conditions.  1 1  is  baaed  on  fifteen  discharge  meas- 
urements made  during  19a'>.  It  is  well  defined  between  gage  heights  0.7  foot  and  1.8  feet  Above  \.H  ttrt 
the  table  is  based  on  com putationn  from  two  slope  measurements,  using  Kutter's  formula.  This  exten- 
sion can  be  considered  only  roughly  approximate. 

Eetimaied  monthly  discharge  of  Cimarron  River  near  Garrett^  Olda.^for  1906. 


Month. 


May  (23 days).... 

June  (29  days) 

July 

August  (30  days) . 

September 

October 

November 

December 


The  period. 


Discharge  in  second-feet. 
Maximum.  Minimum.  I    Mean. 


129 


673 
14 
62 
19 


Total  in 
acre-feel. 


91.0  I 
49.6  I 
22.2  ' 
90.5  I 

74.4  1 
10.4  . 
19.5 


15.4 


4^52 
2,K'i3 
l..'»-> 
5,3^1 
4.427 

640 
1.160 

947 


t 


20.930 


Note.— On  the  days  missing  the  discharge  was  at>ove  the  limit  of  the  rating  table. 
CIMARRON  RIVER  AT  ARKAI^ON,  KANS. 

This  station  was  established  August  15,  1903,  by  W.  G.  Russell,  and  was  discontinued 
October  31,  1^5.  It  is  located  at  the  Chicago,  Rock  Island  and  Pacific  Railway  biidgr, 
about  one-half  mile  north  of  Arkalon,  Kans. 

The  channel  is  straight  for  about  100  feet  above  and  below  the  station.  The  current  is 
sluggish  at  low  and  swift  at  high  stages.  Both  banks  are  k)w  and  liable  to  overflow.  The 
railroad  embankment  is  high  at  each  end  of  the  bridge,  forcing  the  water  to  pass  beneath 
the  bridge  at  all  stages.  There  is  but  one  channel,  which  is  shallow  except  at  high  water. 
The  piles  of  the  bridge  and  drift  may  at  times  affect  the  measurements. 

Discharge  measurements  are  made  from  the  bridge,  but  can  be  made  at  low  water  by 
wading.  The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right  bank  of  ibt^ 
river. 

The  original  gage  is  a  staff  faf?tened  to  the  fifth  pile  bent  from  the  south  end  of  the  b^dpE^« 
on  the  downstream  aide.  Sand  having  collected  at  the  foot  of  the  gage  Apnl  17,  1905.  a 
section  reading  from  zero  to  2  leet  was  fastened  to  the  fourth  bent  on  the  downstream  side 
During  1905  the  gage  was  read  once  each  day  by  Miss  Ethel  Singer.     Bench  marks  were 
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established  as  follows:  (1)  The  top  of  the  cap  at  the  east  end  of  the  second  bent  from  the 
south  end  of  the  bridge;  elevation,  15.76  feet.  (2)  The  top  of  two  nails  in  the  top  of  a  pile 
about  5  feet  from  the  southwest  comer  of  the  bridge,  6.5  feet  from  the  west  side  of  the  rail; 
elevation,  17.22  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann —Annual  Reports;  Bull -Bulletin;  WS— Water- 
Supply  Papera) : 

Descriptioii:  Ann  18,  iv,  p  243;  Bull  140,  p  167;  WS  99,  p  247;  131,  pp  148-149. 

Diachaixe:  Ann  18,  iv,  p  243;  Bull  140,  p  167;  WS  99,  p  247;  131,  p  149. 

Dlacharge.  monthly:  Ann  18,  iv,  p  244;  Bull  140,  p  167. 

Gage  heights:  Bull  140,  p  167;  WS  11,  p  64;  99.  p  227;  131,  p  149 

Ratini;  Uble:  Ann  18,  iv,  p  244. 

DiKharge  measurements  of  Cimarron  River  ai  ArJcalon,  Kans,,  in  1906. 


Date. 

Hydrographer. 

Width 

Fett, 
39 

AiTsa  of       Mean 
•   nection.    velocity. 

hS^t.l 

Dis- 
oharge. 

April  17 

Augusts 

W.  G.  Rua^ll 

Square     Feet  per 

\     feet.         second. 

25              1.40 

Feet. 
1.60  , 
1..W  1 

Second- 
feet. 
35 

.do  .. 

28                16             1.37 

22 

River  ai  Arkalon,  Kans.^for 

; 

Daily  goige  height,  in  feet,  of  Cimarron 

1906. 

Day. 

Jan. 

Feb. 

Mar. 

1.3 
1.3 
1.3 

1.4 

Apr.      May. 

1 

1.7          1.9 
1.5  !        1.9 
1.9  j        1.9 
1.9           1.9 

June. 

4.0 
3.8 

July. 

1.4 
1.4 

Aug. 

1.5 
1.3 
1.3 

Sept. 

1.3 
1.3 
1.1 

Oct. 

1 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.6 
1.7 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.Q 

1.3 

2 

1.3 

3 

2.0          1.4 

1.4  1        1.4 

2.9           1.4 
2.6  1        1.4 
2.3  '        1.4 
2.0  !        1.4 

1.3 

4 

1.3           1.5 
1.3           1.4 
1.3  1        1.3 
1.3          1.3 
1.3           1.3 
2.5  1        1.3 
2.7  1        1.6 
2.3           1-4 

1.3 

5 

1.9 
1.9 
1.8 

1.9 
1.9 
1.9 

13 

6 

1.3 

7 

1.3 

8 

1.8           1.9 

1.3 

9 

1.8 
1.8 

1.8 
1.8 

1.3 

10 

1.3 

11 

2.0           1-8 

1.3 

12 

1.3  '        1-9 

1.8 
1.8 
1.7 
1.6 
1.5 
1.6 
1.6 
1.5 
1.5 
1.5 

1.8 
1.8 
1.8 

1.7 
1.3 

1.3 
1.7 

1.3 

13 

1.3 
1.3 
1.3 

1.9 
1.2 
12 

1.3 

14 

1.3           1.4 

1.3 

15 

1.9           1.4           1.3           1.3 
1.6  1         1.4           1-3  .         1.7 

1.3 

16 

1.3           1-3 

1.3 

17 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.5 

1.3 
1.3 
1.3 
1.3 
1.6 
2.1 
1.9 
1.7 
1.4 
1.4 
1.3 
1.3 

14           14 

1.3           1.4 
1.3           1.3 

1.3 

18 

1.3 

19 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

20 

1.3 

21 

1.3 

22 

1.4           1.4 

1.3 

23 

1.8 
2.5 
2.8 
3.4 
4.6 

1.4 
3.7 
3.8 
3.5 
3.4 
3.6 
4.2 
4.7 
4.5 

1.3 

24 

1.3 

25 

1.3 

26 

1.3  1        1.3 
1.3  '         1.3 

1.3 

^ 

1.3 

28 

1 
1.4  j        3.0 

1.4  .        1-9 

1.4           1.4           1.3 

1.3 
1.3 

1.3 

29 

1.3 

1.3 

30 

1.9 

1.5 
1.5 

1.3  '        1.3 
1.3  1 

1.3 

31 

1.3 
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CIMARRON  RIVER  NEAR  WAYNOKA,  OKLA. 

This  station  was  established  September  11, 1903,  by  W.  G.  Russell,  and  was  discontinued 
December  31,  1905.  It  is  located  at  the  railway  bridge  2}  miles  southwest  of  Waynoka, 
Okla. 

The  channel  is  straight  for  1 ,000  feet  above  and  below  the  station.  Both  banks  are  liable 
to  overflow  at  very  high  water.  The  bed  is  shifting  quicksand.  At  low  water  there  may 
be  several  channels.     At  high  water  there  is  one  channel,  broken  by  the  bridge  supports. 

Discharge  measurements  are  made  from  the  railway  bridge,  which  is  supported  on  piles 
and  has  a  total  span  of  2,158  feet,  and  by  wading  at  low  water.  The  initial  point  for  sound- 
ings is  the  east  end  of  the  bridge. 

The  gage  is  a  staff  fastened  to  the  east  side  of  the  eighth  pile  bent  from  the  east  end  of  the 
bridge.  During  1905  the  gage  was  read  by  M.  J.  Sunden.  Bench  marks  were  established 
as  follows:  (1)  The  top  of  the  cap  of  the  bench  to  which  the  gage  is  spiked;  elevation  10.93 
feet.  (2)  The  northeast  comer  of  the  cap  of  the  bent  at  the  fill  at  the  east  end  of  the  bridge 
on  the  downstream  side;  elevation,  10.09  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  246;  131,  p  150. 

Discharge:  131,  p  150. 

Gage  heights:  99,  p  246;  131,  p  151. 

Discharge  measurements  of  Cimarron  River  near  WaynoJeaf  Olda.,  in  1905. 


Date. 

Hydrographer. 

Gage, 
height. 

Dis- 
charge. 

Mf^yi 

W.  G.  Russell 

Feet, 

1.90 
.90 
.95 

1.40 
.40 

1.10 
.30 
.90 
.30 
.41 

1.50 

1.05 

Second- 
fea, 

906 

June? 

J.M.  Giles 

68 

June  20 

Earl  Patterson                                           

99 

June  21 

do 

318 

July  20 

do 

.2 

August  18 

August  28 

September  20. . . 
October  21 

do 

93 

do                               .                  .            

2.6 

..  do..           

40 

J.M.  Giles 

.2 

October  26 

Earl  Patterson 

.4 

November  26 

do                                                             

258 

December  19 . . . 

....do 

75 

VERDIGRIS    RIVER   DRAINAOE    BASIN.  51 

AnZy  gaffe  height,  in  feet,  ofCimamm  River  near  Waynoha,  OUa.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8.pt. 

Oct. 

0.5 
.5 

.5 

.3 
.3 
.3 
.3 
.3 
.3 

Nov. 

Dec. 

1 

1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.5 
1.9 
1.9 
1.6 
1.5 
1.5 

1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 
1.6 
1.5 
1.5 
1.4 
1.4 
1.4 
1.3 
1.2 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.5 
1.5 
1.5 
1.5 
1.6 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
2.2 
2,2 
2.2 
2.0 
2.0 
1.0 

1.9 
1.8 
1.7 
1.6 
1.5 
1.6 
1.6 
1.6 
1.4 
1.3 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 

1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.3 
1.4 
1.5 
1.0 
1.4 
1.3 
1.2 
1.0 
.9 

0.8 

2.4 

3.0 

3.0 

2.0 

1.8 

1.6 

1.3 

3.0 

1.8 

1.5 

1.2 

1.0 

.8 

.5 

.3 

.4 

.4 

.4 

.4 

.4 

2.3 

2.0 

1.8 

1.6 

1.5 

1.4 

2.5 

2.0 

2.0 

1.8 

1.6 

1.5 

1.0 

.8 

.6 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

2.4 

2.0 

1.9 

... 

1.0 

1.5 

1.3 

1.2 

1.0 

.8 

.6 

.5 

.5 

.5 

.5 

.4 

* 

0.3 

.3 

.3 

.3 

.3 

.3 

.3 

.6 

.6 

4.5 

2.5 

2.0 

1.8 

1.5 

1.3 

1.0 

1.0 

1.0 

.9 

.8 

.7 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

:: 

0.5 

.5 

.5 

.5 

.6 

.6 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.0 

1.0 

2.0 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.0 

2 

1.0 

3 

1.0 

4 

5 

6 

7 

g 

1.0 
1.0 
1.0 
1.0 
1.0 

9 

1.0 

10  . 

1.0 

11 

1.0 

12 

1.0 

13 

14 

1.0 
1.0 

15 

1,0 

16 

17 

18 

1.0 

-   1.0 

1.0 

19 

1.0 

ao 

1.0 

21 

1.0 

22 

1.0 

23      

1.0 

24 

1.0 

25 

1.0 

as 

1.0 

27 

1.0 

28 

1.0 

29 

1.0 

ao 

1.0 

31 

1.0 

VERDIGRIS  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Tills  drainage  basin  lies  between  those  of  Grand  and  Arkansas  rivers,  being  entirely 
within  the  humid  belt.  It  has  no  mountain  tributaries,  but  depends  for  its  water  supply 
on  the  precipitation  within  its  area.  Its  catchment  area  extends  east  and  west  in  Kansas 
and  Indian  Territory  a  distance  of  70  miles,  and  north  and  south  170  miles,  giving  it  an 
area  of  7,920  square  miles  at  the  gaging  station  at  Catoosa,  Ind.  T.  The  main  stream  is 
formed  by  springs  and  small  tributaries  in  Chase  County,  Kans.,  about  100  miles  east  of  the 
center  of  the  State,  at  an  elevation  of  1,075  feet,  and  flows  neariy  due  south  into  Arkansas 
River  just  above  its  junction  with  Grand  River,  about  6  miles  northeast  of  Muscogee.  Its 
elevation  at  the  mouth  is  513  feet  above  sea  level.  Its  principal  tributaries  are  Fall,  Elk, 
and  Caney  rivere,  all  of  which  enter  from  the  west.  Fall  and  Elk  rivers  drain  southern 
KauaSy  and  Caney  River  drains  southern  Kansas  and  part  of  Indian  Territory. 

This  basin  lies  within  the  Coal  Measures  and  is  composed  of  porous  and  broken  sandstones 
and  fimestones,  which  are  covered  with  a  black,  porous  loam.  This,  with  a  precipitation  of 
35  and  40  inches,  gives  large  quantities  of  undei^ground  water  at  a  medium  depth.  There 
are  lafge  belts  of  timber  along  this  river  and  all  its  tributaries,  increasing  in  size  to  the  south, 
where  the  forest  covers  all  the  bottom  lands  and  a  large  part  of  the  upland.  The  culti- 
vated area  in  Kansas  is  about  5Q  per  cent  of  the  drainage  area;  in  Indian  Territory  it  is 
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much  less.  The  general  slope  of  the  basin  is  small  and  the  streams  are  very  crodced,  with 
much  debris  in  the  channels,  causing  a  very  low  velocity.  Any  heavy  rainfall  of  long  dura- 
tion gives  a  flood  which  covers  all  the  low  bottom  lands.  The  bottom  lands  in  Kansas  arc 
generally  cultivated  and  suffer  damage,  but  those  in  Indian  Territory  are  not  generally 
under  cultivation,  and  the  damage  is  not  great.  The  extreme  flood  height  at  the  gaging 
station  at  Catoosa,  Ind.  T.,  was  48.8  feet  and  at  Independence,  Eans.,  36  feet.  These 
floods  are  liable  to  occur  at  any  time  during  spring,  summer,  or  fall.  A  few  small  lakes  or 
ponds  lie  along  the  lower  course  of  Verdigris  River,  but  they  are  not  of  great  extent.  There 
are  no  irrigation  works,  and  only  a  few  watei^power  sites  for  mills,  and  most  of  these  are 
abandoned.  Along  the  middle  course  of  the  Verdigris  are  many  large  gas  and  oil  wells, 
this  portion  of  the  basin  being  in  the  gas  and  oil  belt  of  Kansas. 

VERBIGRIS  RIVER  NEAR  INDEPENDENCE,  KANS. 

This  station  was  established  April  20,  1004,  by  M.  C.  Hinderlider,  for  the  purpose  of 
making  flood  observations.  It  is  located  at  the  highway  bridge  three-fourths  of  a  mile 
northwest  of  Independence,  Kans. 

The  channel  is  straight  for  one-fourth  mile  above  and  below  the  station.  The  current  is 
swift.  Both  banks  are  high  rock  cliffs  covered  with  trees.  The  left  bank  overflows  during 
floods.  The  bed  of  the  stream  is  composed  of  gravel  and  bed  rock,  and  is  permanent. 
There  is  but  one  channel,  divided  at  higher  stages  by  one  stone  pier. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge. 
The  initial  point  for  soundings  is  the  south  face  of  the  north  abutment. 

A  standard  chain  is  attached  to  the  upstream  guard  rail  near  the  south  end  of  the  bridge. 
There  were  no  gage  heights  during  1905.  Bench  marks  were  established  as  follows:  (1) 
The  top  of  the  capstone  on  the  upstream  side  of  the  main  pier  in  the  stream,  marked 
"+U.  S.  B.  M.  No.  1,"  elevation,  44.11  feet.  (2)  The  top  stone  of  the  north  abutment 
at  the  end  of  the  bridge  on  the  upstream  side,  marked  "U.  S.  B.  M.  No.  2;"  elevation, 
42.69  feet.  (3)  The  top  of  the  stone  step  in  the  upstream  wing  of  the  north  abutment, 
marked  "U.S.B.  M.No.3;"  elevation, 38.00  feet.  (4  )Tho  topof  the  stone  in  the  upstream 
wing  wall  of  the  south  abutment,  marked  "4-U.  S.  B.  M.  No.  4;"  elevation,  45.17  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  151-152. 

Discharge  measurements  of  Verdigris  River  near  Independence,  Kans.,  in  1905. 


Date. 


June  16 

June  16 

July  26 

August  22 

September  28. 


Hydrographer. 


W.  G.  Riwsell. 

....do 

....do 

....do 

....do 


Width. 
Feet. 

Area  of 
section. 

Mean 
velocity. 

heigS.   1 

Square 
feet. 

Feet  per 
second. 

1 
Feet. 

134 

689 

3.71 

7.35 

137 

765 

3.67 

7.80 

45 

84 

1.56 

2.40 

97 

276 

3.16 

4.20 

98 

263 

3.36 

3.90 

Dis- 
chante. 

Sectmd- 
feet, 

2,555 

2,809 

131 

872 

%4 


V'EUDIGHIS  RIVKR  NEAR  CATOOSA,  INI>.  T. 

This  station  was  established  September  25,  1903,  by  W.  G.  Russell.  It  is  located  at  the 
Frisco  Railway  bridge,  2  miles  northeast  of  Catoosa,  Ind.  T. 

The  channel  \s.  straight  for  200  feet  above  and  below  the  bridge.  The  current  is  sluggish. 
Both  banks  are  low,  wooded,  and  subject  to  overflow,  but  all  water  passes  beneath  the 
bridge  and  its  approaches.  At  low  water  there  is  one  channel,  and  at  high  water  the  chan- 
nel is  broken  by  the  stone  piers  in  the  pile  supports  of  the  bridge,  making  6ve  channels.  The 
gaging  section  is  obstructed  by  broken  piles,  on  which  drift  collects.     During  high  water  it  ia 
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impossible  to  get  any  but  surface  velocities,  and  much  of  the  current  out  of  the  main  chan- 
nel has  a  very  low  velocity. 

Discharge  measurements  are  made  from  the  single-span  steel  railway  bridge  and  its  ap- 
proaches. The  initial  point  for  soundings  is  at  the  west  end  of  the  bridge,  338  feet  from 
the  zero  of  the  gage  scale. 

A  standard  chain  gage  is  attached  to  the  guard  rail  of  the  railway  bridge.  During  1905 
the  gage  was  read  by  John  L:  Calloway.  The  bench  mark  is  the  top  of  the  second  stone 
pier  from  the  west  and  upstream  side  of  the  bridge;  elevation,  50.21  feet  above  the  datum 
of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Deseription:  09,  p  200;  131,  p  153. 

Discharge:  131,  p  153. 

Gage  beighU:  00,  p  261;  131,  p  154. 


DtBckarge.  metuurements  of  Verdigris  River  near  Caiooea 

,Ina,T., 

in  1906. 

Date. 

Width. 

Feet. 
192 
182 
143 

Area  of 
section. 

Meaa 
velocity. 

a. 

Dis- 
charge. 

Mvy^ 

W.  G.  RiiMell 

feet. 
1,213 
871 
290 

Feet  per 

Becond. 

3.20 

3.06 

1.12 

Feet. 
8.00 
7.05 
3.90 

Second- 
feet, 
3,881 

HajlO 

do 

2,670 

October  12 

do 

326 

1 

Da^y  ffoge  height ^  infut,  of  Verdigris  River  near  Catoosa,  Ind.  T.^for  1906. 


Day. 


Jan. 


2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11-. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21. 
22. 
23. 
24.. 
2f». 
26-. 
27. 
28. 
29. 
30. 
31. 


Feb. 


3.7 

3.7 

3.6 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.6 

3.6 

3.7 

3.7 

3.8 

3.8  I 

3.8. 

3.8 

3.8 

3.0 

3.9 

3.9 

4.0 

4.1 

4.1 

4.1 

4.1 

4.0 

4.0 

4.0' 

4.3 

4.4 


4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.3 
4.2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
4.0 
4.4 
4.5 
5.2 
8.3 
18.4 
29.3 
24.0 
14.0 


Mar. 


12.0 

10.1 

9.8 

8.0 

7.9 

7.9 

9.8 

31.2 

28.05 

24.0 

22.1 

18.2 

14.3 

12.1 

9.1 

8.0 

8.9 

9.4 

32.15 

36.0 

27.8 

15.1 

10.0 

6.5 

6.4 

6.3 

6.0 

6.3 

8.6 

9.6 

9.7 


Apr. 


7.7 

7.0 

6.9 

6.8 

6.7 

6.6 

6.6 

6.6 

6.6 

6.9 

6.9 

6.5 

6.5 

8.2  ' 

7.0 

7.0 

7.0 

7.4  I 

7.8 

7.9 

7.9 

7.9 

7.8 

7.9 

7.9 

7.9 

8.0 

7.9 

7.8 

7.6 


May. 

June. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

Dec. 

7.4 

37.65 

10.2 

9.25 

9.8 

10.6 

21.4 

6.9 

7.4 

27.4 

11.0 

9.1 

9.3 

10.06 

16.9 

6.6 

7.3 

24.4 

18.7 

9.1 

9.15 

10.0 

11.7 

6.2 

7.1 

25.6 

8.75 

9.1 

8.2 

9.2 

7.5 

6.0 

7.0 

25.4 

6.05 

8.4 

8.7 

9.1 

5.4 

5.1 

11.8 

25.2 

11.25 

8.4 

9.15 

9.0 

18.9 

5.8 

12.1 

25.8 

26.25 

8.2 

8.1 

8.2 

21.8 

5.5 

8.1 

16.3 

29.1 

8.2 

9.7. 

7.4 

25.0 

5.3 

9.0 

12.0 

27.2 

7.3 

10.7 

6.6 

20.4 

5.1 

8.7 

9.4 

19.2 

7.3 

11.15 

5.7 

15.2 

5.1 

8.9 

9.5 

16.7 

7.2 

10.6 

4.8 

9.3 

5.0 

8.9 

8.1 

11.25 

7.2 

10.1 

3.9 

6.8 

5.0 

10.7 

7.2 

8.2 

B.7 

10.6 

3.8 

6.4 

5.0 

12.4 

6.9 

8.1 

12.1 

10.3 

3.4 

6.5 

5.0 

10.4 

7.2 

8.25 

12.4 

10.2 

3.0 

6.8 

4.1 

9.0 

7.9 

9.75 

10.7 

2.8 

6.5 

4.1 

8.5 

9.3 

13.7 

7.15 

10.1 

2.4 

5.2 

4.9 

8.7 

9.8 

19.45 

7.0 

10.65 

18.8 

4.1 

4.8 

8.7 

10.1 

20.85 

6.3 

10.3 

15.6 

4.8 

4.6 

13.&'> 

12.5 

21.5 

10.35 

11.15 

14.8 

5.8 

4.2 

11.9 

12.0 

20.15 

20.75 

10.15 

7.8 

5.8 

4.4 

11.9 

9.0 

18.65 

26.7 

10.1 

6.4 

5.4 

4.4 

10.8 

8.2 

19.2 

28.25 

10.15 

5.5 

5.3 

4.4 

10.7 

7.9 

17.6 

22.35 

11.15 

4.1 

5.2 

4.3 

10.8 

7.5 

16.1 

18.85 

11.1 

7.7 

5.1 

4.8 

10.8 

7.4 

16.0 

16.8 

10.1 

25.5 

3.5 

4.8 

11.4 

7.2 

15.05 

14.2 

10.2 

18.6 

7.9 

4.8 

20.25 

7.0 

27.25 

14.2 

10.1 

15.2 

8.9 

4.8 

22.9 

6.8 

10.5 

14.2 

11.45 

10.3 

7.6 

4.8 

42.5 

6.7 

9.4 

14.2 

10.6 

8.1 

7.2 

4.8 

42.5 

9.4 

12.2 

10.2 

5.3 
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FAI^L  RIVEB  AT  FATiTi  BIVEB,  KAXS. 

This  station  was  established  as  a  flood  station,  April  22, 1904,  by  M.  C.  Hinderiider.  It  is 
located  at  the  highway  bridge  one-eighth  mile  north  of  Fall  River,  Kans. 

Hie  channel  is  straight  for  about  300  feet  above  and  500  feet  below  the  station,  and  the 
current  is  sluggish  at  low  stages  and  swift  at  high  stages.  The  right  bank  is  of  loam,  sloping 
gradually  out  for  about  100  feet  to  sandstone  cliffs  from  10  to  15  feet  high.  The  left  bank 
slopes  at  an  angle  of  about  45^  to  the  height  of  the  bridge  floor.  Both  banks  are  timbered 
and  do  not  overflow  except  at  extreme  stages.  The  low  ground  on  the  left  bank  extending 
outward  from  the  northwest  end  of  the  bridge  is  overflowed  at  very  high  stages  of  the  river. 
The  bed  of  the  stream  is  composed  of  loam  and  mud  and  is  probably  unstable. 

Dischaige  measurements  are  made  from  the  three-span  bridge  to  which  the  gage  is  at- 
tached. The  initial  point  for  soundings  is  the  surface  of  the  ground  at  the  north  side  of  the 
right  abutment. 

A  standard  chain  gagels  fastened  to  the  downstream  railing  near  the  left  end  of  the  bridge. 
During  1905  the  gage  was  read  once  daily,  and  hourly  during  dangerous  rises  in  the  stream, 
by  Jesse  McDaniel.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the  south 
masonry  abutment  on  the  downstream  side;  elevation,  41.768  feet.  (2)  On  the  sandstone 
ledge  at  the  foot  of  the  northeast  comer  of  the  south  abutment;  elevation,  33.777  feet.  (3) 
The  top  of  the  first  pier  from  the  right  bank,  downstream  side;  elevation,  41.03  feet.  (4) 
The  top  of  the  second  p|er  from  the  right  bank,  downstream  side ;  elevation,  40.08  feet.  Ele- 
vations refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  dischaige  data  are  contained  in  Water 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  154-155. 

Discharge  measurements  ofFaU  River  ai  Fall  River,  Kans.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

». 

Dis- 
charge. 

Mfty  ai 

W.  G.  Russell 

Feet. 
95 
02 

229 
196 

Feet  per 
second. 

0.71 
.46 

Feet. 
3.20 
2.90 

5ecoiMf- 
feet. 

164 

September  29 . . 

do 

91 

NEOSHO    RIVER   DRAINAGE    BASIN. 


55 


DaUy  gage  height,  infeetf  of  Fall  River  at  Fall  River,  Kans.yfor  1905. 


Day. 

Jan. 

2.2 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Feb. 

Mar. 

Apr. 

2.4 
2.4 
2.9 
2.6 
2.6 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.8 
2.8 
2.6 
2.4 
2.4 
2.4 
2.4 
2.4 

May. 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.6 
2.8 
4.9 
6.0 
3.2 

June. 

3.4 
3.6 
6.8 
4.0 
3.6 
3.6 
3.6 
3.5 
3.5 
3.2 
3.2 
3.2 
3.2 
3.0 
3.0 
11.3 
8.0 
6.0 
4.0 
3.6 
3.6 
3.6 
3.6 
3.6 
•    3.6 
3.6 
3.5 
3.5 
3.6 
3.6 

July. 

3.8 
4.0 
17.5 
7.5 
5.75 
5.4 
5.0 
4.7 
5.6 
5.0 
4.6 
4.1 
3.75 
3.6 
3.6 
3.6 
3.5,5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.4 
3.3 
3.2 
3.2 
3.0 
2.9 
2.8 
3.0 
3.0 

Aug. 

Sept. 

I 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.8 
3.6 
4.6 
4.0 
3.5 
3.5 
3.2 
3.0 

:::::::: 


3.2 
3.0 
3.0 
2.8 
2.6 
2.4 
2.4 
2.3 
2.3 
2.3 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.8 
2.6 
2.4 
2.4 
2.8 
2.6 
2.4 
2.4 
2.4 
2.3 
2.2 
2.2 
2.4 
2.4 

3.0 
3.0 
3.0 
2.9 
2.H 
2.7 
2.6 
2.5 
2.5 
2.5 
2,4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2 

2.0 

3 

2.0 

4 

2.0 

5 

2.0 

6 

2.0 

7 

2.0 

8 

2.0 

9 

2.0 

10 

2.0 

11 

2.0 

12 

2.0 

13 

2.0 

14 

2.4 

IS 

3.0 

16 

3.0 

17 

28.0 

18 

16.0 

19 

18.25 

30 

7.1 

21 

5.26 

22 

4.25 

23 

3.7 

24 

3.4 

25 .     ..*  . 

3.8 

26 

3.1 

27 

3.0 

28 

3.0 

29 

3.0 

30 

3.0 

31 

NEOSHO  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Neosho  River  rises  in  central  Kansas,  flows  to  the  east  and  southeast,  draining  eastern 
and  southeastern  Kansas,  and  then  flows  southward  into  Arkansas  River  just  below  Fort 
Gibson,  Ind.  T.  Its  drainage  basin  lies  between  those  of  Kansas  and  Osage  rivers  on  the 
north  and  east,  and  of  Arkansas  and  Verdigris  rivers  on  the  south  and  west,  being  entirely 
within  the  humid  belt  and  east  of  the  Great  Plains.  The  drainage  basin  extends  east  and 
west  from  central  Kansas  to  western  Missouri,  about  200  miles,  and  north  and  south  into 
Indian  Territory  about  the  same  distance,  giving  an  area  of  12,660  square  miles.  The 
Neosho  has  many  small  tributaries,  and  flows  through  a  rich  agricultural  country.  It 
has  no  mountain  tributaries,  but  depends  on  the  precipitation  within  its  basin  for  its  water 
supply. 

The  upper  course  of  Neosho  River  lies  in  the  Permian  and  upper  Coal  Measures,  which 
are  shales,  clays,  and  broken  limestones,  the  overlying  soil  being  a  loose,  porous  loam.  The 
land  is  rather  rolling  and  hilly,  except  along  the  streams,  which  have  a  large  percentage  of 
bottom  land.  The  elevation  at  the  headwaters  is  about  1,230  feet  and  at  Wyandotte  about 
758  feet.  The  precipitation  within  this  part  of  the  basin  is  30  to  35  inches  per  annum.  The 
middle  course  lies  in  the  upper  Coal  Measures,  except  for  a  short  distance  in  the  lower  part, 
where  it  extends  into  the  lower  Coal  Measures.    In  this  stretch  the  formation  is  principaUy 


56  STREAM   MEASUREMENTS    IK   1905,  PART   IX. 

a  broken  limestone,  overlain  by  a  porous  loam.  The  lower  coune  of  the  river  lies  in  the 
lower  Coal  Measures,  most  of  the  rocks  being  limestones,  somewhat  broken,  with  an  overly- 
ing soil  of  black  porous  loam,  which  permits  the  water  to  percolate  through  into  the  lower 
strata.  This  gives  plenty  of  underground  water,  and  many  springs.  The  Neosho  above 
the  mouth  of  Spring  River  flows  through  the  large  oil  and  gas  belts  of  Kansas.  The  pre- 
cipitation in  the  middle  and  lower  courses  ranges  from  35  to  mere  than  40  inches  per  year. 
This  part  of  Neosho  River  is  very  crooked  and  has  a  light  slope,  and  the  valley  is  subject  to 
frequent  and  destructive  floods.  In  many  places  dikes  have  been  built  to  keep  out  the 
water,  and  the  railroads  have  raised  their  tracks  to  get  above  it.  There  are  a  few  dams  on 
this  part  of  the  river  for  miUs  and  power  purposes,  but  the  sites  are  on  the  lowlands  and 
give  a  low  fall.  There  are  no  power  plants  on  Neosho  River  below  Wyandotte,  but  one  or 
more  are  under  contemplation.  The  fall  of  the  Neosho  from  Wyandotte  to  Fort  Gibson  « 
about  242  feet.  In  the  upper  part  of  this  section  of  the  basin  the  timber  is  in  belts  along 
the  streams,  while  in  the  lower  part  it  is  in  lai^  bodies  and  the  sections  of  prairie  land  are 
very  scattering.  The  percentage  of  cultivated  land  along  Neosho  River  in  Kansas  is  60  per 
cent;  along  Spring  River  and  the  Neosho  below  Wyandotte  it  is  much  less. 

Spring  River,  the  main  tributary  of  Neosho  River,  rises  in  southwestern  Missouri  and 
flows  through  the  lead  and  zinc  regions  in  a  southwest  course  into  Kansas  and  then  south- 
ward into  Indian  Territory.  Its  entire  course  is  through  rolling  and  broken  country,  except 
along  the  stream  bottom.  This  is  a  grazing,  agricultural,  and  mining  region,  the  lead  and 
zinc  industry  along  the  upper  and  middle  courses  of  Spring  River  being  very  extensive. 
The  soil  is  rocky,  but  in  places  there  is  considerable  porous  loam  which  allows  the  water  to 
percolate  into  the  lower  strata,  giving  good  underground  water  at  a  medium  depth.  The 
precipitation  in  the  basin  of  Spring  River  is  at  least  40  inches  per  year;  if  this  falls  suddenly 
and  in  lai^ge  quantities  the  channel  of  the  river  is  not  capable  of  carrying  it  off  and  destruc- 
tive floods  follow.  The  worst  flood  for  many  years  occurred  in  July,  1905.  There  is  a  large 
electric  power  plant  on  Spring  River  at  Lowell,  Kans.,  with  a  fine  concrete  dam  and  powei^ 
house,  which  furnishes  electricity  for  several  cities  along  this  river  and  in  the  vicinity. 
This  dam  and  plant  withstood  the  flood  without  any  material  damage. 

NEOSHO  RIVER  AT  FORT  GIBSON,  IND.  T." 

This  station  was  established  September  22,  1903,  by  W.  G.  Russell.  It  is  located  at  the 
Missouri  Pacific  Railway  bridge,  three-fourths  of  a  mile  northwest  of  Fort  Gibson,  Ind.T. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  current  is 
sluggish  except  at  high  water,  when  it  is  swift  near  the  right  bank.  The  right  bank  is  high 
and  wooded,  and  overflows  only  at  very  high  stages.  The  left  bank  is  hi^,  rocky,  and 
clean,  and  does  not  overflow.  The  bed  of  the  stream  is  a  smooth  rock  from  the  left  bank  t<» 
the  middle;  on  the  right  it  is  sand  and  changes  with  every  flood.  There  are  four  channels 
at  low  and  five  at  high  water.  Drift  at  very  high  water  makes  it  impossible  to  get  other 
than  surface  velocities.  October  1 1 ,  1905,  the  fall  of  the  river  from  a  point  above  the  gaging 
station  to  a  point  about  the  same  distance  below,  620  feet  distant,  was  0.050  foot,  which 
gives  a  slope  of  0.00009516. 

Dischaiige  measurements  are  made  from  the  downstream  side  of  the  three-span  steel  bridge. 
The  bridge  has  a  total  length  of  625  feet,  with  a  pile  approach  of  157  feet  at  the  west  end. 
It  is  slightly  oblique  to  the  course  of  the  current.  The  initial  point  for  soundings  is  the  edge 
of  the  abutment  on  the  left  bank  of  the  river. 

There  are  two  sections  of  the  gage.  The  first  is  a  vertical  staff  fastened  to  the  east  fac« 
of  the  first  stone  pier  from  the  left  bank.  The  &-foot  mark  is  the  top  of  the  steel  oussoo 
and  below  this  point  gage  heights  are  taken  by  means  of  a  standard  chain  gage  let  down  from 
a  nail  in  the  guard  rail,  along  which  the  scale  is  marked.  This  gage  is  used  only  in  very  low 
or  very  high  water  and  is  kept  in  the  pump  house  when  not  in  use.  During  1905  the  gage 
was  read  once  each  day  by  W.  L.  Blackwell.     Bench  marks  were  established  as  follows: 


aFormerly  known  as  Grand  River. 
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(I )  A  cross,  marked  '*B.  M/'  on  a  hard  limestone  rock  in  the  face  of  the  wall  4  feet  above 
the  upstream  side  of  the  bridge  on  the  left  bank  of  the  river;  elevation^ 24.90  feet  above  the 
datum  of  the  gage.  (2)  A  United  States  Geological  Survey  standard  bench  mark,  marked 
''516/'  on  the  top  of  the  east  bridge  pier;  elevation,  516  feet  above  sea  level  and  40.94  feet 
above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^pply  Papen 
of  the  United  States  Greological  Survey: 

Description:  37,  p  268;  99,  p  2S7;  131,  pp  158-150. 

Discharge:  37,  p  268;  131,  p  150. 

Gage  bei^U:  37,  p  288;  90,  p  257;  131,  p  100. 

Digchargt  measurements  of  Neosho  River  at  Fort  Gihsorif  Ind.  T.,  in  1906. 


Date. 


Hydrographer. 


May  7 W.  G.  RuaaeM. 

Mays 1 do 

June  30 ! do 

October  11 ' do 


i 


Vidth. 

Area  of 
section. 

Square 
Jeet. 

Mean 

velocity. 

Feet  per 
ncond. 

hei^t. 

Dis- 
charge. 

Feet. 

Feet. 

Seeond- 
feet. 

495 

4,227 

2.01 

11.40 

8,484 

499 

4,436 

2.57 

11.90 

11,400 

493 

3,871 

1.41 

11.00 

5,457 

468 

3,135 

.83 

9.90 

2,588 

DaUy  ^age  height ^  in  feet,  cf  Neosho  River  at  FoH  Gibson,  Ind.  T.,  for  1906. 


Day. 


Jan.  !   Feb.  i  Mar.  ■  Apr. 


I 

1      9.0 

9.8 

15.1 

12.5 

2 

9.0 

9.8 

14.3 

12.7 

3 :-. 

,    »o 

9.8 

13.0 

14.0 

4 

'      9.0 

12.0 

14.7 

5 

1      9.0 

12.0 

14.5 

6 

9.0 

12.0 

14.0 

7 

9.0 

^    12.4 

13.5 

8 

1      9.0 

12.8 

13.0 

9 

9.1 

13.8 

12.5 

10 

9.2 

17.0 

12.0 

11 

9.2 

17.5 

12.0 

12 

!      9.2 

8.33 

15.0 

12.0 

13 

j      9.2 

8.33 

14.0 

12.0 

14 

!    •a 

8.33 

14.0 

12.0 

15 

9.2 

8.33 
8.33 

13.5 
13.0 

11.7 

16 

1      9-2 

11.4 

17 

'      9.2 

8.33 

12.9 

11.2 

18 

1      9.4 

8.33 

13.0 

11.0 

19 

'      9.4 

9.0 

15.5 

11.0 

» 

9.4 

9.1 

lao 

11.0 

21 

'      9.5 

9.1 

18.7 

11.0 

22 

1      9.5 

9.2 

16.5 

11.0 

23          .   . 

...     1      9.5 

9.5 
9.7 
9.8 

15.0 
13.5 
12.5 

10.9 

24 

9.5 

10.9 

25 

9.5 

10.9 

26 

.....       9.5 

9.9 

12.0 

10,8 

27 

9.5 

15.1 

12.0 

10.8 

28 

9.5 

16.1 

12.0 

10.8 

20 

9.7 

12.0 
12.1 

10.8 

30 

9.7 

10.8 

31 

12.5 

I 


May. 

10.6 
10.6 
10.6 
10.5 
10.5 
10.6 
11.3 
11.8 
11.9 
12.0 
11.6 
11.4 

11.4  j 
13.0  I 

12.5  I 
12.3 
13.3 
13.5 
13.7 
12.7 
18.0 
17.0 
17.0 
17.0 
16.5 
16.5 
16.0 
15.5 
24.0 
20.0 
19.0 


June. 

20.0 
19.0 
17.0 
17.0 
16.0 
15.0 
14.0 
10.0 
16.0 
14.0 
13.8 
13.6 
13.4 
13.6 
13.4 
13,0 
12.9 
12.8 
13.0 
12.8 
12.4 
14.4 
14.4 
13.4 
13.2 
13.2 
13.0 
12.8 
11.6 
11.0 


July.     Aug.  I  Sept. 


12.0 

13.5 

13.5 

14.0 

14.0 

17.0 

16.5 

16.0 

15.5 

16.0 

15.5 

15.0 

14.5 

14.0 

13.5 

13.0 

12.8 

12.6 

12.4 

12.2  j 

12.0  { 

14.5  • 

16.5 

17.5 

15.5 

14.0  I 

13.8 

12.8  I 

13.5 

17.5  I 


17.0 

17.5 

17.0 

15.0 

14.5 

14.0 

13.5 

13.0 

12.8 

12.6 

12.8  \ 

12.6 

12.0  I 

11.8  I 

11.6  I 

li.4 

12.0  I 

12.6  I 

12.8 

18.0  I 

23.5  I 

20.0 

18.0 

16.0 

15.0 

14.0 

12.5 

12.0 

11.5 

11.2 

11.0 


11.5 
10.2 
10.0 
10.0 
10.5 


Oct.      Nov. 


I 


10.8 
11.0 
10.8 
10.6 
11.6 
11.5 
12.5 
14.5 
12.5 
12.3 
12.2 
14.2 
15.2 
16.4 
16.4 
16.3 
15.8 
15.5 
15.3 
15.1 
15.0 
15.0 
14.8 
14.6 


I 


I 


14.2 
14.0 
14.0 
13.8 
13.6 
13.5 
13.4 
13.3 
13.2 
13.2 
13.0 
12.5 
12.0 
11.8 
11.6 
11.0 
10.5 
10.4 
13.4 
14.0 
14.0 
13.9 
13.6 
13.3 
13.4 
13.2 
17.2 
17.2 
15.0 
14.0 
13.5 


13.0 


Dec. 


16.5 

15.5 

14.0 

12.5 

12.8 

13.8 

14.8 

13.0 

12.5 

12.0 

11.6 

11.5 

11.4 

11.3 

11.0 

ll.O 

10.9 

10.8 

10.7 

10.7  ' 

10.6  I 

10.6  I 

10.5  I 

10.5  I 

10.5  ' 

10.5  i 

10.5  I 

11.0  i 


11.0 
10.8 
10.6 
10.5 
10.4 
10.4 
10.4 
10.4 
10.4 
10.4 
10.3 
10.3 
10.3 
10.3 
10.2 
10.2 
10.2 
10.1 
10.0 
10.0 
9.8 
9.8 
9.8 
9.7 
9.7 
9.6 
10.0 
10.2 
10.6 
10.6 
10.5 


Note.— River  frozen  over  February  4-11,  inclusive. 
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CANADIAN  RIVER  DRAINAGE  BASIN. 
DESCRFPTIOX  OF  BASIN. 

Canadian  River  rises  in  the  mountains  of  Colfax  County,  N.  Mex.,  flows  southward 
across  Mora  and  San  Miguel  counties,  then  turns  to  the  east  and  flows  across  northern 
Texas,  Oklahoma,  and  Indian  Territory,  uniting  with  Arkansas  River  about  80  miles 
above  Fort  Smith,  Ark. 

The  drainage  area  is  wooded  in  the  upper  portion  and  in  Indian  Territory,  but  consists 
of  dry  plains  in  Texas  and  Oklahoma.  There  are  few  tributaries,  Ute  Creek  and  Mora 
and  Sapello  rivers  in  New  Mexico  being  the  principal  ones.  The  run-off  is  veiy  uncertain, 
varying  from  extreme  floods  to  practically  nothing  in  a  dry  season. 

CANADIAN  RrV'ER  AT  CALVIN,  IND.  T. 

This  station  was  established  in  1904  by  the  United  States  Weather  Bureau.  It  is  located 
at  the  railroad  bridge  about  one-fourth  mile  west  of  Calvin,  Ind.  T. 

The  channel  is  straight  for  2,000  feet  above  and  below  the  station.  The  current  is  swift, 
and  is  oblique  t-o  the  bridge  at  times.  Neither  bank  will  overflow  beyond  the  limits  of  the 
bridge  and  trestle  approach.  The  bed  of  the  stream  is  composed  of  clean  sand,  and  is  shifting. 
There  is  but  one  channel,  divided  by  the  piers  of  the  bridge  and  somewhat  obstructed  by 
old  piles  and  drift  caught  on  them. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  three-span  bridge  to 
which  the  gage  is  attached.  The  bridge  has  a  total  length  of  835  feet,  with  a  trestle  ap- 
proach of  30  feet  at  the  left  bank.  The  initial  point  for  soundings  is  the  face  of  the  right 
abutment,  upstream  side. 

A  standard  chain  gage  is  fastened  to  the  upstream  side  of  the  bridge  near  the  middle  of 
the  stream;  length  of  the  chain,  28.00  feet.  During  1905  the  gage  was  read  once  each  day 
by  the  United  States  Weather  Bureau  observer.  Bench  marks  were  est-ablished  as  follows: 
(I)  A  United  States  Geological  Survey  standard  bench-mark  post,  marked  "715,"  about 
100  yards  west  of  the  Calvin  depot;  elevation,  28.72  feet.  (2)  On  the  right  abutment,  up- 
stream side;  elevation,  20.42  feet.  (3)  On  the  upstream  end  of  the  crossbeam,  353  feet 
from  the  initial  point;  elevation,  26.32  feet. 

Discharge  mea»ureinents  of  Canadian  River  al  Calvin f  Ind.  T.,  in  1905. 


Date. 

Hydrographer.                     j  Width. 

Area  of 
section. 

1,578 

1,533 

1,590 

1,518 

272 

168 

160 

50 

1,163 

860 

203 

Mean 
velocity. 

hel^t. 

Dis- 
charge. 

July  28 

July  28 

J.  M.  Giles 

Feet. 
622 
622 

Feet  per 
second. 

5.38 
5.81 
4.44 
4.26 
1.98 
1.48 
1.46 

Fea. 
4.37 
4.32 
4.15 
4.05 
2.40 
2.22 

2  21 

SeamA- 
fe€L 

8,4« 

8,916 
7.064 
6,466 

do 

July  29 

do 

496 
479 
155 
114 
114 

July  29 

do 

September  24.. 
September  27... 
September  27 . . 

E.  R.  Kerby 

J.M.Oilee 

do 

5» 
2« 
20 

October  10 

E.  R.  Kerby 

60 

1.82            2.00 

91 

November  16... 

do 

3.94            3.70             4.580 

November  18... 

do 

2.90  1          3.x             3,530 
2  39               9  70                   MK 

December  12 . . . 

do 

1 

• 
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Daily  gage  height,  in  feet,  cf  Canadian  River  at  Calvin,  tni.  T,,  for  1905* 


Duj, 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not 

Dec. 

I 

0.4 
.3 
.3 
.3 
.2 
.2 
.2 
.2 
.2 
.6 
.8 

1.0 

0.1 

2.1 
1.8 
1.5 
1.2 
1.1 
1.5 
2.0 
1.9 
2.2 
1.8 
1.2 
1.7 
1.6 
1.7 
2.1 
2.0 
1.8 
2.4 
2.2 
2.5 
2.8 
2.3 
2.1 
1.9 
1.8 
1.7 
1.7 
2.0 
2,0 
2.0 
1.6 

1.5 
1.7 
3.2 
2.7 
2.3 
2.0 
4.0 
3.8 
3.4 
3.0 
3.0 
2.6 
2.5 
2.8 
2.6 
2.5 
2.6 
2.4 
3.0 
3.0 
2.9 
2.9 
2.8 
2.7 
2.8 
3.5 
2.8 
6.5 
5.4 
5.0 

4.1 
3.8 
3.3 
3.8 
4.0 
4.1 
3.9 
3.7 
3.5 
3.2 
3.2 
3.4 
4.6 
4.5 
3.7 
3.7 
3.4 
3.1 
3.0 
7.0 
6.0 
6.5 
5.7 
4.1 
3.8 
4.8 
14.8 
8.4 
10.0 
&0 
7.2 

0.0 
4.8 
4.1 
3.7 
3.4 
3.2 
3.0 
2.8 
2.8 
3.7 
3.2 
3.8 
3.4 
2.9 
2.4 
2.7 
2.3 
2.6 
2.5 
'   2.8 
2.9 
2.6 
2.2 
2.6 
2.2 
2.5 
2.2 
2.1 
2.8 
2.4 

2.4 
3.1 
8.1 
3.2 
3.1 
3.1 
3.0 
2.8 
2.7 
3.6 
3.2 
3.0 
3.0 
3.0 
3.4 
3.2 
3.6 
.   3.6 
3.6 
4.1 
3.4 
3.1 
3.2 
3.1 
3.0 
3.4 
2.8 
2.7 
4.2 
3.8 
3.V 

5.2 
2.9 
2.8 
2.7 
2.4 
2.6 
2.9 
4.0 
3.7 
3.4 
3.1 
3.0 
2.9 
3.1 
3.6 
4.2 
6.2 
4.0 
3.6 
3.8 
3.1 
3.0 
2.8 
2.5 
2.4 
2.3 
2.3 
2.2 
2.2 
2.2 
2.1 

2.1 
2.0 
2.2 
2.0 
2.2 
2.0 
1.9 
2.2 
2.7 
4.2 
4.0 
4.7 
4.6 
4.3 
8.7 
3.6 
2.9 
2.8 
2.8 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.2 
2.2 
2.1 
2.2 
2.1 

2.1 
4.4 

2.9 
2.7 
2.3 
2.2 
2.1 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
2.0 
1.8 
1.9 
3.2 
3.3 
2.2 
2.0 
2.0 
2.0 
1.9 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
2.2 
2.6 
2.2 
2.1 
2.3 
2,6 
2.3 
2.6 
2.5 
2.4 
2.3 
4.4 
3.9 
3.8 
3.2 
3.0 
3.0 
2.9 
2.8 
2.8 
3.1 
2.5 
2,5 
2.5 
3.9 
5.4 
4.9 

4.7 

2 

3 

8.8 
8.8 

4 

3.1. 

5 

3.0 

6 

2.8 

7 

2.4 

8 

2.2 

9 

3.0 

10 

2.0 

11 

2.6 

12 

2.6 

13 

2.8 

14 

3.0 

15 

2.5 

16 

2.5 

17          

2.6 

18 

.6 
.6 
.5 
.5 
.6 
.3 
.2 

1.1 
1.9 
2.8 
2.2 
3.5 
2,7 
2.5 

2.7 

19 

2.6 

30 

3.8 

21 

3.6 

22 

3.4 

23 

3.3 

24 

3.2 

25 

3.0 

26 

3.0 

27 

2.9 

28 

.1 
.2 
.1 
.1 

3.0 

29 

3.0 

30 

2.9 

31 

3.0 

NoTK.~RiTer  frosen  January  13-17, 25-27,  and  February  2-21. 
Station  rating  UMefor  Canadian  River  at  Calvin,  Ind.  T.,from  July  1  to  November  SO,  1906. 


Gage 
height. 

Discharge. 

hei^t. 

Discharge.  | 
Second^feet. 

Oage 
height. 

Discharge. 
Second-feet. 

Gase 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

1.80 

10 

2.80 

1,310    1 

3.80 

4,870 

4.80 

12,160 

1.90 

40 

2.90 

1,570 

3.90 

5,440 

4.90 

13,000 

2.00 

90 

3.00 

1,840 

4.00 

6,060 

6.00 

13,850 

2.10 

160 

3.10 

2,120 

4.10 

6,720 

5.10 

14,700 

2.20 

280 

3.20 

2,420 

4.20 

7,420 

5.20 

16,600 

2.30 

380 

3.30 

2,740 

4.30 

8,160 

5.30 

16,600 

2.40 

520 

3.40 

3,080 

4.40 

8,010 

5.40 

17,400 

2.50 

680 

3.50 

3,460 

4.50 

9,700    1 

2.60 

860 

3.60 

3,880 

4.60 

10,510 

2.70 

1,070 

3.70 

4,360 

4.70 

11,330 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  10  discharge  measure- 
ments  made  during  1905.  It  Is  well  defined  between  gage  heights  2  feet  and  4.5  feet.  Owing  to  the  shift- 
ing character  of  the  stream  the  table  should  not  l>e  applied  prior  to  July  1,  as  there  were  no  measore- 
ments  before  that  date.  The  only  measurement  in  December  indicates  a  decided  change  in  conditions 
For  that  reason  no  estimate  is  made. 
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Estimated  monthly  dUekeuige  of  Canadian  River  at  Calvin,  Ind.  T.,for  1905, 


Month. 


July 

August 

September. 

October 

November. 


The  period. 


Discharge  in  second-feet. 

ToUlin 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

7,420 

520 

2,742 

168,600 

15,600 

IflO 

3,017 

185,500 

11,390 

40 

2.087 

124,200 

8,910 

10 

476 

29.270 

17,400 

40 

2,500 

148,800 

656,400 


CANADIAN  RIVER  NEAR  LOGAN,  N.  MEX. 

This  station  was  established  June  29, 1904,  by  W.  G.  Russell.  It  is  located  at  the  bridge 
of  the  Chicago,  Rock  Island  and  Pacific  Railroad,  I  mile  west  of  the  depot  at  Logan,  N.  Mex- 
The  station  was  discontinued  February  26,  1905,  though  dischai^e  measurements  were 
made  afterward. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Waters 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  160-162. 

Discharge  measurements  of  Canadian  River  near  Logan^  N.  Mex.^  in  1906. 


Date. 

Hydrographer. 



u.M/i«^k  1  Area  of       Mean     '      Dis- 
^*°^°|  section,    velocity.  |  charge. 

October  10 

Eari  Pa 
do.. 

tterson 

Feet. 
30 
43 

Square  1  Feet  per  \  Second- 
feet.      1  tewnd.        feet. 

22           0.61  1               14 

November  20. . . 

43 

1.70                   73 

Daily  gage  height,  infeeti  of  Canadian  River 

near  Logan 

,  A' .  Mex 

.Jor  1906. 

Day. 

Jan. 

1 
Feb.    !            Day. 

1! 

Jan. 

Feb. 

Day. 

Jan. 

2-0 

Feb. 

1 

2.0 
•     2.0 
2.0 
2.0 
1        2.0 
2.0 

2.1  ||  12 

2.0 
2.0 
2.0 
2.0 
2.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

,.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

2.2 

2.85 

3.25 

2.65 

23   

«>.« 

2 

2.1    I  13 

24 '        2.0  '         2.6 

3 

2.1       14 

25 j        2.0           2.r»5 

4 

2.1  II  15 

26 2.0  '         2.4 

5 

2.2  1,  16 

27 j        2.0    

6 

2.2  l'  17 

28 j        2.0    

7 1        2.0 

1 
2.2    1  18 

29 '        2.2  I 

8 1        2.1 

2.1   1    19 

30 1        2.2  1 

9 

1       2.1 

1          2.1 

2.1       20 

31 

1 

2.2    

10 

2.1  1    21.      . 

11 ,         2-1 

2.0  i,  22 

1 

|l 

i 

MORA  RIVER  AT  LA  CUEVA,  N.  MEX. 

This  station  was  established  August  25, 1903,  by  M.  C.  Hinderlider.  It  is  located  at  the 
wagon  bridge  at  the  village  of  La  Cueva,  N.  Mex.  La  Cueva  is  situated  in  the  Mora  land 
grant,  26  miles  directly  north  of  Las  Vegas.  During  the  flood  of  September  29,  1904,  the 
bridge  to  which  the  gage  was  attached  was  carried  away  and  as  a  result  records  were  discon- 
tinued for  the  remainder  of  the  year.  The  station  was  reestablished  April  29,  1905,  sX  the 
old  section,  the  bridge  having  been  replaced. 
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This  station  is  one-fourth  mile  below  the  dam  site  of  the  La  Cueva  reservoir,  and  was  estab- 
lished to  determine  the  amount  of  water  available  for  storage  in  the  r(>servoir  for  use  on  val- 
ley lands  below.  The  Mora  canal  diverts  wat4»r  from  Mora  River  a  short  distance  above  this 
gaging  station.  At  low  water  practically  the  entire  flow  of  the  river  is  diverted  by  this  canal, 
part  of  it  being  at  times  used  for  power  for  a  gristmill  and  returned  to  the  river  above  the 
station.  At  other  times  the  entire  volume  in  the  canal  is  carried  through  to  a  system  of 
storage  rcservoira,  below  which  the  water  is  used  for  irrigation.  No  data  of  value  concern- 
ing the  canal  have  been  secured  during  1905. 

The  channel  is  straight  for  50  feet  above  and  120  feet  below  the  station.  The  l)ed  of  the 
stream  is  composed  of  solid  rock  which  is  partly  covered  with  a  loose  deposit  of  shifting  sand 
and  gravel.  The  left  bank  consists  of  sand  and  gravel,  is  low,  and  overflows  at  high  water. 
The  right  bank  is  a  series  of  sandstone  ledges.    There  is  but  one  channel  at  all  stages. 

The  bridge  from  which  discharge  measurements  are  made  is  not  quite  at  aright  angle  to 
the  stream  flow. 

The  original  gage  was  a  vertical  rod  fastened  to  the  west  end  of  the  north  abutment  of  the 
bridge.  April  29,  1905,  a  staff  gage  was  fastened  vertically  to  the  west  side  of  the  south 
abutment  of  the  bridge,  the  datum  being  1.32  feet  above  that  of  the  original  gage.  During 
1905  the  gage  was  read  twice  each  day  by  Hugh  Loudon,  secretary  of  the  La  Cueva  Land 
and  Cattle  Company.  The  bench  mark  is  a  cross  cut  in  the  vertical  face  of  the  limestone 
ledge  just  above  the  south  end  of  the  bridge,  marked  ''U.  S.  G.  S.,  B.  M.;"  elevation,  4.51 
feet  above  the  datum  of  the  new  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 

the  Unite^  States  Geological  Survey. 

Deacription:  99,  p  249;  131,  pp  182-163. 
Gage  heights:  99,  p  249;  131,  p  163. 

Discharge  measuremenU  of  Mora  River  at  La  Cueva^  N.  Mex.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gam 
height. 

Dis- 
chargo. , 

April  29. 

July  2. 

R.  I.  Meeker 

Feet. 
24 

18 
22 

C9 
16 
20 

Feet  per 
second. 

4.50 
1.60 
1.70 

Feet. 
3.40 
.85 
1.10 

Second- 
feet. 

310 

do 

24 

do 

34 

IRR  173--06 5 


i)2 
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Daily  gage  height  ^  infect,  of  Mora  Rh^er  al  La  Cueva,  N.  M  ex.,  for  1905. 


Day. 


feb.     Mar. 


3. 
4. 

5. 

G. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
JS. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
ZJ. 
24. 
25. 
26. 
57. 
28. 
29. 
30. 
31. 


0.4 
.45 
.45 
.45 
.5 
.6 
.55 


0.55 
a.  7 
.85 
.85 
.85 
1.5 
1.3 
1.1 
1.1 
1.1 
1.05 
al.05 
1.05 
1.05 
l.a5 
"1.0 
1.0 
.8 
.85 
.9 


Apr. 

1.0 
.75 
.76 
.7 


May. 

June. 

3.2 

2.2 

3.4 

2.2 

3.4 

2.2 

3.0 

2.7 

2.8 

2.5 

2.5 



2.55 

2.9 

2.6 

2.1 

2.4 

2.0 

2.4 

2.0 

2.4 

1.9 

2.3 

1.8 

2.2 

1.7 

2.4 

1.65 

2.5 

1.6 

2.5 

al.5 

2.6 

1.4 

2.7 

1.4 

2.5 

1.3 

2.4 

1.3 

2.5 

1.2 

2.5 

1.2 

2.3 

1.2 

2.5 

1.1 

2.3 

1.05 

2.4 

1.0 

2.2 

.9 

2.1 

.9   • 

2.2 

July.     Aug.  '  Sept.  I   Oct.  ,  Nov.     Dec. 


I 
0.85  I 

.8    I 

.8    I 

.8 

.8 

.8 

.75 

.75  I 

.8    I 

.75  I 

.75  I 

.75  I 

.7 

.7 

.7    I 

.7    I 

.7    I 

.7    I 

.7 

.7 

.7 

.9 

.9 

.8 

.75 

.7 

a.  7 

.75 

.75 

.8 

.9 


1.1 

1.55 

1.4 

1.5 

1.4 

1.7 

1.4 

1.4 

1.3 

1.2 

1.2 

1.1 

1.1 

1.1 

1.0 

1.0 


.85 
.75 
.7 
.8 
.8 
.8 
.8 
.8 
.8 
.7 
.7 
0.75 


«0.8 
.85 
.85 
.9 
1.0 
.9 
.85 
.9 
.95 
.95 
.9 
.9 
.85 
.85 
.8 
.75 
.8 
.8 
.8 
.6 
.55 
.55 
.6 
.6 
.6 
.65 
.7 
.6 
.7 
.6 


0.8 
.9 


.9 


I 

•«  I 

.8  ' 

.7  I 

.8  i 

.8  I 

.8  I 

.8  I 

•«    I 
.8    I 

-'A 

.75  ' 

..| 

.9    ' 
.9    I 

1.0    I 

I 
.05  I 

:9^| 

.95  1 

.9    ! 

•«    I 
.9    1. 


O.U 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.95 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

•  .9 

1.05 

1.0 

.9 

.9 

.9 

1-1 

1.0 

1.0 

1.0 


.*» 

.!» 

.Vi 

I.o 

.9 

.9 

.9 

.9 

.9 

.9 

.9 
1.0 
1.05 

.9 

.9 


Note.— River  frozen  December  23-31. 


o  Interpolated. 


Station  raiing  table  for  Mora  River  at  La  Vueva,  N.  Mex.yfrotn  February  22  to  Dtcemlnr  }\ 

1906. 


Gage 
height. 

Feet. 
0.20 

Discharge. 

'     Gage 
heignt. 

1 
Discharge. 

Gace 
height. 

Discharge.  I 

Gage 
height. 

Feet 
2.90 

Discharpr 

Second-feet. 
12 

Feet. 
1.10 

i 

Second-feet 

Feet. 
2.00 

1 
Second-feet 

105    1 

Sreond-ff(t 
J2* 

0.30 

13 

1.20 

/39 

2.10 

115    1 

3.00 

24U     f 

0.40 

14 

1.30 

45    1 

2.20 

128    1 

3.10 

•2.>; 

0.50 

16 

1.40 

52    1 

2.30 

138    1 

3.-20 

274 

0.60 

18 

1.50 

60    1 

2.40 

.      151     1 

3.30 

292 

0.70 

21 

1.60 

68    1 

2.50 

164    1 

3.40 

310 

0.80 

24 

1.70 

77    1 

2.60 

178 

1 

0.90 

27 

1.80 

86    1 

2.70 

193 

1 

1.00 

30 

1.90 

95 

2.80 

206 

. 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  three  discharge  m*^* 
urements  made  dunng  1005.  On  account  of  the  small  number  of  measurements,  it  should  be  coasiden  j 
as  only  appro.ximate. 
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Estimated  monthly  discharge  of  Mora  River  at  Im  Cuex^y  N.  Mex.^foT  1905. 


Month. 


February  22-28. 

March 

April 


May 

June  (25  days) . 
Jul: 


uly. 


August 

September 

October 

November 

December  1-22. 


The  period . 


Discharge  in  second-feet. 
Maximum.  |  Minimum. '    Mean. 

Tout  in 
acre-foet. 

18                  14            15.7 

218 

60                  17  ,         28.2 

1,734 

292 

21 

87.1 

5,183 

310 

115 

175. 

10,760 

193 

27 

72.6 

3,600 

27 

21 

22.8 

1,402 

77 

21 

35.0 

2,152 

90 

17 

23.2 

1,380 

30                   18  ,         25.4 

1,562 

34                   27  I          27.8 

',654 

32                   26  ,          27.5 

1,200 

1 

30,840 

SAPELLO  RIVKR  AT  LOS  ALAMOS,  N.  MKX. 

This  station  was  established  August  22,  1903,  by  M.  C.  Ilinderlider.  It  is  located  at  a 
ford  crossing  Sapello  River  at  a  point  about  one-fourth  mile  due  north  from  Los  Alamos, 
N.  Mex.  Los  Alamos  is  about  13  miles  north  of  Las  Vegas.  The  establishment  of  this  sta- 
tion was  for  the  purpose  of  determining  the  available  amount  of  water  for  prospective  diver- 
sion into  the  San  Guijuela  reservoir  for  the  Las  Vegas  project.  This  basin  lies  about  6 
miles  northwest  of  Las  Vegas. 

The  channel  at  the  cable  is  about  125  feet  wide  and  is  straight  above  and  below  for  200 
feet  each  way.  The  bed  is  composed  of  bowlders,  cobblestones,  sand,  and  gravel.  The 
banks  are  of  alluvial  material,  which  erodes  easily,  and  are  about  10  feet  high.  There  is  but 
one  channel  at  all  stages.  Gage  heights  range  from  0  to  5  feet.  The  current  is  strong  at  all 
stages. 

Dischaiige  measurements  were  originally  made  by  wading.  In  March,  1904,  a  cable,  car, 
and  tagged  wire  were  installed  for  use  during  high  water. 

The  original  gage  was  an  inclined  staff  500  feet  below  the  cable.  September  29, 1904,  the 
gage  was  destroyed  by  a  disastrous  flood  which  swept  down  this  valley.  Records  were  dis- 
continued until  April,  1905,  when  a  standard  chain  gage  was  installed  near  the  cable,  about 
400  feet  above  the  location  of  the  original  gage.  This  gage  is  fastened  to  a  cantilever  arm 
on  the  right  bank.  The  length  of  the  chain  is  15.44  feet.  During  1905  the  gage  was  read 
by  W.  N.  Frank,  jr.  The  bench  mark  is  a  nail  driven  into  the  post  supporting  the  cable  at 
the  right  bank;  elevation,  11.50  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  249-250;  131,  pp  166-167. 

Discharge:  99,  p  250;  131,  p  167. 

Gage  heights:  99,  p  250;  131.  p  168. 

Discharge  measurements  of  Sapello  River  at  Los  Alamos,  N.  Mex.,  in  1005. 


Date. 


February  3 . 
April  28-.,. 
July  1 


Hydrographer. 


.L  Meeker. 

..do 

..do 


wiHfh  '  Area  of  i    Mean 
^^^^"•,  section.  !  velocity. 


r 


Gage 
height. 


Dis- 
charge. 


August  2: do. 


Feet.   , 
12 
73  I 
12 
12  ; 


Square 
feet. 
13 
91 
7.5 


11 


Feet  per 
second. 
2.23 
5.25  i 
1.68 
1.73  I 


I  Second- 
Feet,  feet. 
0.90  ;  29 
2.60  I  478 
.40  I  13 


.65  , 


19 


NOTX.— Measurements  made  at  different  sections. 


64  STREAM   MEASUREMENTS   IN    1905,   PART    IX. 

DaUy  gage  height ,  in  feet,  ofSapeUo  River  at  Los  Alamos ,  N.  if  ex.,  for  1905. 


9. 
10. 
11.. 

12. 
13. 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


Day. 


Feb. 


30. 
31. 


0.9 

.9 

.95 
I.O 

.95 

.9 
1.7 
I.O) 

.95 

.95 

.95 

.95 
1.15 
1.25 
1.25 
1.15 
1.15  I 
1.1     ! 
1.35  1 
1.25  I 
1.35  I 
1.35 
1.35 
1.4 
1.4 
1.5 


Mar. 


1.5 

2.0 

1.75 

1.7 

1.7 

2.75 

2.15 

1.75 

1.65 

1.6 

1.55 

1.5 

1.5 

1.4 

1.4 

1.4 

1.3 

1.25 

1.15 

1.15 

1.15 

1.2 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.15 

1.15 

1.25 


Apr. 


1.5 

1.6 

1.55 

1.65 

1.85 

1.9 

1.95 

1.85 

1.85 

1.85 

1.8 

1.8 

1.75 

1.6 

1.6 

1.6 

1.55 

1.56 

1.65 

1.5 

1.5 

1.6 

2.45 

3.45 

3.8 

3.35 

3.05 

2.5 

2.45 

2.4 


May. 


2.25 

2.55 

2.45 

2.0 

2,0 

1.85 

1.85 

1.85 

1.9 

1.75 

1.75 

1.7 

1.7 

1.65 

1.6 

1.55 

1.6 

1.7 

1.8 

1.8 

1.85 

1.75 

1.75 

1.7 

1.6 

1.6 

1.66 

1.5 

1.45 

1.45 

1.4 


Juno. 


1.4 

1.4 

1.4 

1.35 

1.2 

1.15 

1.1 

1.45 

1.35 

1.25 

1.25 

1.2 

1.2 
.95 
.9 
.9 
.75 
.7 
.65 
.6 
.6 
.65 
.45 
.55 
.55 
.55 
.45 
.36 
.35 
.4 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

0.4 

0.7 

0.1 

0.1 

0.1 

.4 

.7 

15 

.1 

.3 

.65 

.3 

.65 

.15 

.25 

1.15 

.2 

.8 

.0 

.7 

15 

.0 

.7 

35 

.15 

.0 

.6 

85 

.0 

.5 

.0 

1.3 

.0 

1.2 

.0 

.6 

.1 

.5 

.1 

.45 

.1 

.35 

.1 

.35 

.15 

.3 

.1 

.2 

.1 

.25 

.1 

.2 

.1 

.2 

.36 

.2 

.45 

.2 

.4 

.2 

.25 

.2 

15 

.15 

.1 

2 

1.9 

.1 

.15 

2 

•  .15 

.15 

2 

.1         .9 

.2 

.2 

1 

.l|      .9 

1.35 

.15 

Dec, 

0-8 
.8 
.8 
.6 
.6 
.6 
.6 
.5 
-5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
-5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 


UTE  CREEK  NEAR  LOGAN,  N.  MEX. 

This  station  was  established  August  12,  1904,  by  W.  G.  Russell.  It  is  located  about  7 
miles  northwest  of  Logan,  N.  Mex.,  and  about  4  miles  above  the  mouth  of  Ute  Creek,  Dear 
the  old  Martinez  house. 

The  channel  is  straight  for  about  300  feet  above  the  station.  The  current  is  sluggish  at 
low  and  swift  at  high  stages.  The  right  bank  is  low,  clean,  and  subject  to  overflow.  Ttie 
left  bank  is  high,  rocky,  and  wooded,  and  does  not  overflow.  The  bed  of  the  stream  is 
composed  of  clean  sand  and  is  shifting.     There  is  but  one  channel  at  all  stages. 

Dischai^  measurements  are  made  at  low  water  by  wading  near  the  gage.  Dischai^gi^ 
for  high  stages  must  be  computed  from  the  slope  and  cross  section.  The  initial  point  for 
soundings  is  at  the  gage  on  the  left  bank  of  the  stream. 

The  original  gage  was  washed  out  May  23,  1905.  A  new  gage  was  established  at  th« 
same  datum  June  30,  1905,  the  record  being  kept  in  the  meantime  by  measuring  down 
from  a  bench  mark.  The  new  gage  is  an  inclined  staff  fastened  to  the  rock  on  the  left  bank 
of  the  creek,  about  100  feet  above  the  site  of  the  old  gage.  During  1905  the  gage  was  read 
once  each  day  by  Manuel  Martinez.  Bench  marks  were  established  as  follows:  (1)  A  crass 
painted  on  the  top  of  a  rock  on  the  left  bank  200  feet  below  the  gage;  elevation,  5.51  feet. 
(2)  The  head  of  a  bolt  set  in  a  rock  14  feet  west  of  the  gage;  elevation,  3.46  feet.  (3)  A 
cross  cut  in  a  sandstx)ne  ledge  directly  over  the  gage;  elevation,  11.89  feet.  EleTatkick» 
refer  to  the  datum  of  the  gage. 
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A  description  of  this  station  and  gage  height  and  discharge  data  are  cx>ntained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  170-171. 

Discharge  TMtuurtmenis  of  Vie  Creek  near  LogaUf  N.  Mex.,  in  1906. 


Date. 


Hydrographer. 


ApriI3 ,  J.M.Oaea 

JineC Earl  Patterson . 

Jiincao ' do 

Jul>  1 ' do 

July  1 1 do 

Julyl do 


Width.   ^-^-„' 


July  i do. 

July2 do. 

July  2 do. 

August  20 ' do. 

October  10 j do. 

November  20 . ..' do . 

December  15. ..i do. 


Feet. 
6 
38 
10  I 

68  I 
70 
70 
54 

84 
7 

1 


Square 
feet. 

4.3 
13.1 

1.71 
58 
46 
67 
74 
32 
25 

2 
.13 

4.9 
17 


Mean 

velocity. 

hSjSt. 

Feet  per 
second. 

Feet. 

0.90 

0..50 

1.35 

.80 

.73 

.65 

3.31 

1.50 

3.13 

1.30 

3.98 

1.60 

4.22 

1.70 

2.50 

1.15 

2.42 

1.05 

.63 

.75 

.14 

.70 

1.04 

.90 

1.13 

1.10 

Dla- 
chargp. 

Second- 
feet. 
3.9 
17.7 
1.3 
194 
145 
266 
311 
80 
60 
1.4 
.02 
5.1 
19 


DaUy  gage  height^  infeeif  of  Ute  Creek  near  Logan,  N. 

Mex.Jor  1905. 

Day. 

Jan. 

0.3 
.3 
.2 
.2 
.2 
.2^ 
.2 
.2 
.2 
.2 
.3 
.3 
.4 
.4 
.4 
.4 
.4 
.4 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
.4 
.4 
.3 
.3 

Feb. 

Mar. 

Apr. 

May. 

June. 

• 
1.2 
.9 
.6 
.6 
.6 
.8 
.8 
.8 
.8 
.9 
.9 
.8 
.6 
.5 
.3 
.2 
.2 
.2 
.2 
.2 
.4 
.3 
.2 
.2 
.2 
.2 
.2 
.2 
.5 
1.8 

July. 

Aug. 

Sept. 

0.8 

.8 

.8 

.8 

2.5 

1.9 

2.9 

2.4 

1.5 

1.8 

1.8 

1.6 

1.1 

.9 

Oct. 

0.8 
.8 
.8 
.8 

-.7 
.7 

Nov. 

Dec. 

1 

0.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3. 

.3 

.4 

.4 

.4 

.3 

.3 

.8 
l.l 

.9 

.9 
1.6 
1.4 
1.1 

.9 

.9 

0.8 
.8 
.8 
.8 
.6 
.8 
.8 
.6 
.6 
.6 
.4 
.9 
.9 
.9 
.9 
.8 
.8 
.8 
.4 
.4 
.5 
.5 
.6 
.6 
.6 
.6 
.5 
.4 
.3 
.3 
.3 

0.0 
3.8 
2,9 

0.8 
.6 
.a, 

1.8 
1.1 
1.1 

.9 

.8 

.7 

.6" 

.6 

.6 

.6 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.9 
1.5 
1.1 

.9 

4.9 

4.8 

4.5 

2.9 

1.1 

1.3 

1.9 

3.3 

2.5 

1.9 

1.4 

1.0 

1.0 

.9 

1.1 

.9 

.8 

.6 

.6 

.6 

.5 

.5 

.5 

.5 

1.2 

2 

1.1 

3           

1.1 

4 

1 

2.2  I        .4 

1.8  j        .3 

1.6  ;        .3 

1.4           .3 

1.2           .3 

1.1           .3 

.9  1        .3 

.9           .3 

.9           .2 

.9           .2 

.8           .2 

.8  1         -2 

1.0 

5            

.9 

6 

.9 

.8 

s 



1.2 
2.1 
1.9 
1.5 
1.8 
1.8 
1.9 
1.9 
1.6 
1.1 
.9 
.9 
.9 
.9 
1.0 
2.8 
1.6 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

.7 

9 

.6 

10       

.6 

11        

.6 

12     

.6 

1.3 

1.4 

14 

1.2 

m     

.8    

1.2 

16 

.4 

.4 

.4 

.4 

.3 

.4 

.4 

3.5 

3.8 

3.3 

2,6 

2.1 

1.6 

1.0 

.9 

.2 

.2 

.2 

.2 

1.6 

.9 

.8 

8.8 

5.3 

3.9 

8.8 

3.9 

3.3 

1.9 

1.7 

1.5 

1.3 

1.1 

.9 
.7 
.7 
.7 
.7 
.7 
.7 
.9 
.9 
.8 
.8 
.  .8 




1.2 

17 

1.2 

IX 

19 

2D 

1.2 
1.2 
1.2 

21 

1.2 

22 "- 

1.1 

Zi 

1.0 

24   .    

1.0 

25 

.9'        .5 

1.0 

26 

.8 
.8 
.6 
.5 
5.2 
6.1 

.5 
.6 
.8 
.9 
,9 
.8 

1.0 

27 

1.0 

28 

1.0 

20 

80 

31  , 

.9 
.9 
.9 

1 1 " 

Kon.— X^rMk  dry  October  7  to  NoTomber  7.  inciusive. 
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STREAM    MEASUREMENTS    IN    19a5,   PART    IX. 


BEAATIR  CREEK  AT  BEAVER,  OKL.A. 

This  station  was  established  March  29,  1904,  by  W.  G.  Russell,  and  was  discontinued 
December  31,  1905.  It  is  located  just  below  the  ford  about  one-fourth  mile  north  of 
Beaver,  Okla. 

The  channel  is  straight  for  about  300  feet  above  and  below  the  station  and  about  95  feel 
wide  at  ordinary  stages.  During  the  flood  of  Juh',  1904,  the  river  was  2,547  feet  wide  along 
the  highway  and  across  tlic  ford,  and  the  stream  bed  was  eroded.  The  current  is  sluggisli 
at  low  water,  but  has  a  good  current  at  high  stages.  Both  banks  are  low,  clean,  and  liable 
to  overflow.  Tlie  bed  of  the  stream  is  composed  of  clean  sand  and  is  shifting.  There  is  but 
one  channel  at  all  stages. 

Discharge  measuremenl-s  are  made  at  low  water  by  wading.  It  is  not  possible  to  make 
high-water  measurements  in  this  vicinity,  and  the  discharge  during  floods  must  be  computed 
from  the  slope  and  cross  section.    The  initial  point  for  soundings  is  at  the  gage. 

The  original  gage  was  destroyed  July  9,  1904.  A  new  inclined  gage  at  the  same  datum 
was  fastened  to  posts  driven  into  the  bank  of  the  river.  June  18,  1905,  a  similar  gage  was 
erected  440  feet  downstream  and  was  set  to  give  the  same  reading  at  gage  height  0.80  foot, 
the  datum  being  0.44  foot  lower  than  that  of  the  upper  gage.  By  reading  both  gages  at 
flood  stage  the  surface  slope  may  be  obtained.  During  1905  the  gage  was  read  once  each 
day  by  Logan  Rock.  The  bench  mark  is  the  top  of  a  pine  stake  about  0.5  foot  above  the 
surface  of  the  ground,  15  feet  south  of  the  gage;  elevation,  5.00  feet  above  gage  datum. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  171-172. 

Discharge  metisuremenia  of  Beaver  Creek  at  Beaver ^  OHa.,  in  1905, 


Date. 


June  17 J.  M.  Oilos. 

Juno  18 do 

June  19 do 

August  25 1 do 


Hydrographer. 


November  23 . . 
November  23 . . 

(°) 

(«) 


E.  Patterson. 

....do 

J.  M.  Giles.... 

....do '.. 

....do 


Width 


!  Area  of 
section. 


Feet. 
36 
48 
48 
40 


Square 
feet. 

38 

32 

26  I 

32  \ 

f» 

61 

200 

345 

525 


i  I 

(n)  Computed  from  slope  measurements,  using  Kiittor's  formula. 


Mean 
velocity. 

Gage 
height. 

Din- 
charge. 

Feet  per 
second. 

Feet. 

Second- 
frrt. 

1.11 

0.87 

42 

1.26 

.82 

«> 

1.24 

.79 

Xi 

1.33 

.95 

42 

1.42 

1.15 

7»t 

1.55 

1.20 

»:» 

1.94 

2.00 

.>s 

2.45 

3.00 

S45 

2.84 

4.00 

K«l 
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Daily  ^foge  height j  in  feet,  of  Beaver  Creek  at  Beaver,  Okla.^  for  1905. 


Day. 


3.. 

4. 
h. 
6.. 

8., 
9.. 

10. 

11. 

12.. 

13. 

14. 

15. 

16. 

17. 

18., 

19.. 

20. 

21. 

22. 

23. 

24. 

2.*. 

2D. 

27 

28. 

3. 

30., 

31. 


Jan. 
1.1 

i.as 

.0 

.9 

.9 

.«5 

.85 

.85 

.8 

.8 

.8 

.85 

.9 


.9 

.9 

.9 
l.I 
1.1 
1.5 
1.5 
1.4 
1.2 
1.3 
1.25 
1.25 
1.2 
1.25 
1.2 


Feb. 

1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.35 

1.35 

1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.6 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.3 

1.2 

1.15 

1.15 

1.15 

1.15 


Mar.     Apr. 


I 


1.3 
1.25  ' 
1.25  I 

1.2  ; 

1.15  ' 

1.1 

1.05 

1.05 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0, 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

.95 

.9 

.9 

.85 

.85 

.8 

.8 

.85 


1.05 
1.25 
1.2 
1.5 
1.4 
1.3 
1.2 
1.2 
1.15 
1.15 
1.15 
1.1 
1.1 
1.05 
1.2 
1.1 
1.05 
1.05 
1.1 
1.1 
1.0 
1.0 
1.05 
2.0 
2.1 
2.0 
3.0 
2.7 
•2.1 
1.7 


May. 

1.6 
1.5 
1.4 
1.3 
1.2 
1.2 
1.1 
1.1 
1.2 
1.3 
1.1 
1.05 
1.05 
1.0 
1.0 
1.0 
.95 
.95 
1.0 
1.0 
1.05 
1.1 
1.1 
1.8 
1.6 
3.0 
2.6 
2.7 
3.1 
2.6 
?.5 


June.    July.  ,  Aug.     Sept. 


1.8 

0.7 

1.8 

.65 

1.7 

.e.*) 

1.7 

.6 

i.a5 

.6 

1.4 

.65 

1.2 

_7 

1.15 

.75 

1.1 

.65 

1.1 

.65 

1.4 

.65 

1.4 

.6 

1.3 

.55 

1.2 

.5 

1.1 

.5 

.8 

.75 

.9 

.4 

.85 

.4 

.85 

.35 

.8 

.45 

.8 

.4 

.8 

.4 

1.15 

.35 

1.0 

.85 

1.0 

.75 

.85 

1.6 

.85 

.85 

.8 

.8.> 

.75 

.8 

.4 

0.4    I 

.45  I 

.35 

.3 
1.1 

.9 

.85 

.75 

.75 

.6 

.5 

.5 

.8 

.75 

.75 

.6 

.5 
1.2 
1.0 

.5 

.5 

.45 
1.05 
1.0 
1.0 

.85 

.8 

.75 

.7 


0.45 

.45 

.5 

.4 

.45 

.9 
1.0 
1.05 
1.1 
1.2 
1.2 
1.25 
1.3 
1.4 
1.3 
1.25 
1.1 
1.0 

.9 

.8 


Oct. 

Nov. 

0.3 

0.8 

.3 

.8 

.25 

.8 

.6 

.8 

.6 

1.2 

.55 

1.1 

.45 

..« 

.55 

.5 

.45 

.45 

.4 

.35 

.3 

.3 


.55 

.55 

.45 

.55 

.6 

.6 

.6.5 

.65 

.65 

.7 

.7 

.7 

.75 

.75 

.8 

.8 

.8 

.85 

.85 

.85 

.8 

.8 

.8 

.85 


1.0 
1.2 
1.15 
1.1 
1.1 
1.1 
1.05 
1.05 
1.05 
1.05 
1.0 
1.0 
.95 
.9 
.9 
1.5 
1.5 
1.4 
1.35 
1.35 
1.35 
1.3 
1.3 


I)w. 

1.-25 

1.25 

1.2 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.0 


.9 
.95 
.05 
.0) 
1.0 
1.0 
1.0 
1.05 
1.05 
1.1 
1.1 
1.1 
1.15 
1.2 
1.25 
1.3 
1.4 
1.4 
1.45 


NORTH  FORK  OF  CANADIAN  RIVKR  NFAR  WOODWARD,  OKLA. 

This  station  was  established  September  13, 1903,  by  W.  G.  Russell.  It  is  located  7  miles 
east  of  Woodward,  at  the  railroad  bridge. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  right  bank  is  high 
and  not  liable  to  overflow.  The  left  bank  is  low  and  liable  to  overflow  under  the  bridge; 
there  are  scattering  trees  along  the  bank.  The  bed  of  the  stream  is  sandy  and  shifting. 
There  is  but  one  channel,  broken  by  two  piers  at  low  water  and  five  piers  at  high  water. 

Discharge  measurements  are  made  from  the  six-span  railroad  bridge,  which  has  a  total 
length  between  abutments  of  360  feet.  The  initial  point  for  soundings  is  at  the  west  end  of 
the  bridge. 

The  original  gage  is  painted  on  the  west  face  of  the  second  pier  from  the  west  end  of  the 
bridge.  A  standard  chain  gage  is  fastened  to  the  downstream  guard  rail  of  the  bridge; 
length  of  chain,  18.44  feet.  During  1905  the  gage  was  read  by  Adolph  Mueller.  The  bench 
mark  is  the  bottom  of  the  coping  stone  of  the  pier  at  the  top  of  the  gage;  elevation,  7.00  feet 
aboye  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Ge6]ogical  Survey: 

Description:  90.  p  245;  131,  pp  172-173. 

Diacbarge:  131,  p  173. 

Oftfis  bdghta:  00,  p  246;  131,  p  178. 
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Discharge  mcaavremen/ft  cf  North  Fork  of  Canadian  Rii^er  near  Woodward,  Ohla.,  in  1905. 


Date. 


Ilydropraphor. 


Width. 


Area  of 
soction. 


I 


March  30 1  W.  W.  Schlrcht . 

April2 do 

AprilG ' do 

AprI  I  15 1 do 

May  2 |  W.  G.  Uii«selL  . . 

May  3 ^ do 

Junes J.  M.  Giles 

Junes L'....do 


June  19 1  Earl  Patterson . 

June  22 do 

July  21 ' do 

August  17 ' do 

August  29 ' do 

September  19..' do 

October 20 \  J.M.  Giles 

October  28 •  Earl  Patterson . 

November  27.. do 

December  17...' do 


Feet. 

54 
172 
204 
185 
169 
157 
lOA 
142 

66 
162 

81 


161 


Square 
feet. 

104 

148 
224 
130 
488 
351 
123 
173 
63 
196 
48 
282 
27 
37 
10 
25 
178 
-  101 


Mean 
velocity. 

hS^t.  1 

Feet  per 
second. 

Feet, 

1.54 

2,50 

1.21 

2.65 

1.34 

2.96 

1.46 

2.76 

1.77 

3.40 

2.16 

3.20 

1.57 

2.65 

1.18 

2.65 

1.79 

2.40 

1.76 

2.90 

1.46 

2.30 

1.77 

3.50 

1.45 

2.10 

1.40 

2.30 

.90 

1.85 

1.26 

2.20 

1.28 

2.90 

1.31 

2.80 

Dis- 
charge. 


Seeond- 
fea. 

161 

179 
310 
191 

7:/.» 
l«r» 
2a-, 
li:t 

346 

71 
5011 

40 

52 
9 

31 
231) 

l,^^ 


Daily  gage  height,  in  feet,  of  North  Fork  o/  Canadian  Riwr  near  Woodward,  01da.,for  HUVi. 


Day. 


9.. 
10.. 
11.. 
12.. 
13., 
14., 
15. 
16. 
17. 
18., 
19. 
20.. 
21. 
22. 
23. 
24. 
25., 
20. 
27., 
28., 
29. 
30., 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I.V. 

2.5 

2.8 

2.9 

2.6 

3.5 

3.9 

2.0 

2.6 

1.9 

1.8 

2.3 

2.S 

2.5 

2.8 

2.8 

2.6 

3.4 

3.8 

2.2 

2.6 

1.8 

1.8 

2.3 

2.5 

2.8 

2.8 

2.6 

3.2 

3.6 

2.0 

2.5 

1.8 

1.8 

2.3 

2-7 

2.5 

2.8 

2.7 

2.8 

3.0 

2.9 

1.8 

2.3 

1.8 

1.7 

2.4 

2.6 

2.5 

2.8 

2.9 

2.9 

3.0 

2.9 

1.8 

2.2 

1.8 

1.7 

2.5 

2.6 

2.5 

2.8 

3.3 

2.9 

3.0 

2.9 

1.8 

2.2 

2.0 

2.5 

2.6 

2.4 

2.8 

2.9 

3.0 

3.0 

2.8 

1.9 

2.1 

1.9 

2.5 

2.7 

2.4 

2.8 

2.9 

3.0 

3.0 

2.7 

1.9 

2.1 

2.1 

2.4 

2  7 

2.4 

2.8 

2.9 

2.9 

2.9 

2.6 

2,1 

2.0 

2.5 

2.5 

2.7 

2.4 

2.8 

2.9 

2.8 

2.9 

2.6 

2.2 

1.9 

2.4 

2.5 

2-7 

2.4 

2.8 

2.9 

2.8 

2.9 

2.5 

2.1 

1.9 

2.5 

2.5 

2.7 

2.4 

2.8 

2.9 

2.8 

2.8 

2.5 

2.1 

1.9 

2.5 

2.6 

2-7 

2.4 

2.8 

2.8 

2.8 

2.8 

2.5 

2.1 

3.3 

2.4 

2.6 

•»  7 

2.4 

2.8 

2.8 

2.8 

2.7 

2.4 

2.1 

3.1 

2.4 

2.6 

2.7 

2.4 

2.8 

2.8 

2.8 

2.6 

2.4 

2.0 

3.0 

2.3 

2.6 

2  7 

2.4 

2.8 

2.8 

2.8 

2.0 

2.4 

1.9 

3.0 

^.2 

2.6 

2.7 

2.4 

2.9 

2.8 

2.8 

2.5 

2.4 

1.9 

3.0 

2.2 

2.6 

2.7 

2.4 

2.9 

2.9 

2.8 

2.5 

2.4 

1.9 

3.6 

2.2 

2.6 

2.7 

2.7 

2.9 

2.9 

2.8 

2.5 

2.4 

1.9 

3.0 

2.1 

2.6 

11 

2.7 

2.9 

3.0 

2.7 

2.5 

2.4 

1.8 

2.8 

2.1 

2.5 

2.7 

2.7 

3.1 

2.9 

2.7 

2.6 

2.4 

1.8 

2.8 

2.1 

i.h 

J-7 

2.7 

3.1 

2.8 

2.6 

2.8 

3.4 

1.9 

2.6 

2.1 

2.6 

2.7 

2.8 

3.1 

2.8 

2.6 

3.8 

2.9 

1.8 

2.5 

2.1 

2.8 

2,7 

2.0 

3.0 

2.8 

2.8 

3.6 

2.8 

2.8 

2.3 

2.1 

2.8 

2.7 

2.9 

2.9 

2.8 

4.0 

3.2 

2.8 

2.8 

2.2 

2.0 

2.1 

a.o 

2.6 

2.9 

2.9 

2.8 

3.8 

3.1 

2.6 

2.6 

3.2 

1.0 

2.1 

2.0 

3.tt 

2.9 

2.0 

2./ 

3.6 

3.1 

2.4 

2.3 

2.3 

1.0 

3.1 

2.0 

2.6 

2.0 

2.9 

3.6 

3.6 

3.1 

2.0 

2.3 

2.2 

1.0 

3.1 

2.0 

2.7 

2.8 

2.6 

3.6 

3.9 

2.0 

2.3 

2.2 

1.8 

2.2 

2.0 

2.6 

!      2.8 



2.6 

4.6 

3.5 

2.0 

2.9 

9.0 

1.8 

2.3 

2.8 

2.& 

:    '•' 



2.5 

3.1 

2.7 

1.0 

3.3 

2.5 

CANADIAN    RIVER    DRAINAGE    BASIN. 
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NORTH  FORK  OF  CANADIAN  RIVER  NEAR  EL.RENO,  OKI^A. 

This  station  was  established  October  27,  1902,  by  W.  G.  Russell,  and  is  located  at  the 
highway  bridge  2  miles  north  of  klreno,  Okla. 

The  channel  both  above  and  below  the  station  is  straight  for  about  200  feet  and  has  a 
width  of  190  feet  at  ordinary  stage.  The  right  bank  is  high  and  the  left  bank  is  low.  Both 
banks  are  liable  to  overflow.    The  bed  of  the  stream  is  sandy  and  somewhat  shifting. 

Discharge  measurements  are  made  from  the  bridge.  Tlie  initial  point  for  soundings  is 
the  end  of  the  bridge  on  the  right  bank. 

The  original  gage  was  of  the  wire  type.  It  was  destroyed  July  6,  1903,  but  was  reestab- 
lished July  10, 1903.  June  5,  1905,  a  standard  chain  gage  was  fastened  to  the  downstream 
railing  of  the  bridge;  length  of  chain,  17.46  feet.  During  1905  the  gage  was  read  once  each 
day  by  Austin  Clift.  The  bench  mark  is  the  top  of  a  steel  cylinder  pier  on  the  north  side  of 
the  bridge;  elevation,  11.30  feet  tfbove  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  84,  p  114;  90,  p  244:  131,  p  174. 
Discharge:  84,  p  114;  99,  p  244:  131,  p  174. 
Disehaz^,  monthly:  131,  p  177. 
Gage  heighU:  84,  p  114;  99,  p  244;  131,  p  175. 
Rating  table:  131,  p  176. 

Diaeharge  meagurementg  of  North  Fork  of  Canadian  Riirr  near  Elreno^  Okla.,  in  1905 . 


Date. 


April  10 

April  24 

April  25 

June  5 

June  17 

July  1 

July  27 

August  23 

August  23 

September  23.. 
September  26.. 

October  9 

November  15.. 
December  11.. 


Hydrographer. 


E.  R.  Kerby 

Murphy  and  Kerby . 

J.  M.  Giles 

....do 

E.R.  Kerby 

....do 

J.  M.  Giles 

E.R.  Kerby 

....do 

....do 

J.M.Giles 

E.R.  Kerby 

do 

do 


Width. 

Feet. 
106 
105 
106 
110 
101 
100 

63 
104 
104 

47 
'    24 

22 


Area  of 


Mean 
velocity. 

hel^. 

Feet  per 
second. 

Feet. 

2.18 

3.80 

1.97 

3.50 

1.64 

3.55 

2.02 

5.13 

1.83 

3.10 

1.59 

2.90 

1.02 

2.25 

1.6:i 

3.30 

1.58 

3.25 

.84 

1.80 

.71 

1.70 

.50 

1.50 

1.12 

2.20 

1.32 

2,70 

Dis. 
charge*. 


Seconai- 
feet. 

4ra 


307 
658 
245 
204 

56 
278 
270 

22 

12 
4 

53 
128 
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Daily  gage  height,  in  feet,  of  North  Fork  of  Canadian  River  near  Elreno,  Okla.,for  1905. 


10. 

11.. 

12. 
13. 


2).. 


23. 
24. 
25. 
26. 


Day. 


Jan. 


1 

3.0 

2 

3.0 

3 

2.9 

4 

2.9 

5 

2.8 

6 

3.0 

7  .          ,       . 

3.2 

8 

2.8 

9 

Feb.  ,  Mar. 


4.0 
4.0 
3.8 
3.6 
3.6 
3.6 
3.7 
3.7 
3.9 
4.2 
4.1 
4.0 


M 1        .       .      .. 

.5                            1               1 

le;:::::::::::;?::::::: ::::::: 

17. .        . 

18 1 

19 ! 1 

3.9 
S.6 
4.8 


27 '       -       1       4-0 

28 

'      3.9 

29 

1 

30 

, 

31 

1 

1 

Apr.     May.    June,  i  Jiily."|  Aug.  ,  Sept.     Oct. 


3.9 
4.0 
3.9 
3.8 
4.1 
4.1 
4.1 
4.2 
4.5 
4.1 
4.0 
3.9 
3.7 
3.6 
3.6 
3.4 
3.4 
3.4 


3.4 
4.1 
3.4 
3.4 
3:4 
3.6 
3.5 
3.5 
3.6 
4.0 
3.8 
3.9 
4.1 
4.0 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.5 
3.5 
3.7 
3.6 
3.7 
5.3 
5.2 


5.0 
4.9 
5.0 
5.4 
4.8 
4.7 
4.5 
4.0 
4.0 
3.9 
3.7 
3.7 
3.6 
3.8 
3.9 
3.6 
3.4 
3.2 
3.2 
3.4 
3.4 
3.4 
3.5 
3.3 
3.2 
3.2 
3.3 
4.8 
4.6 
4.3 
4.2 


573 
5.3 
4.9 
4.4 
5.1 
4.8 
4.4 
4.2 
'4.0 
3.7 
3.7 
3.5 
3.4 
3.3 
3.2 
3.1 
3.1 
3.0 
2.9 
2.0 
2.0 
3.3 
3.1 
2.9 
2.9 
2.9 
3.6 
3.3 
3.0 
3.0 


2.9 
3.0 
2.9 
2.9 
2.8 
2.6 
2.6 
2.6 
2.9 
2.9 
2.8 
2.6 
2.6 
2.6 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.3 
2.2 
2.6 
2.6 
2.4 
2.2 
2.3 
2.4 
2.5 
2.3 


2.3 
2.3 
2.4 
2.3 
2.5 
2.7 
2.5 
2.7 
2.3 
2.2 
2.1 
2.2 
2.3 
2.2 
2.2 
2.3 
3.2 
3.0 
3.1 
3.2 
3.3 
3.4 
3.4 
3.0 
2.8 
2.6 
2.5 
2.4 
2.3 
2.2 
2.1 


2.1 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
2.0 
2.2 
2.4 
2.2 
2.2 
2.0 
2.0 
2.0 
2.2 
2.2 
2.2 
2.0 
2.0 
1.9 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.6 


Nov.     Dec. 


1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1. 

1. 

1. 

1. 

1. 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 


1.6 
1.6 
1.6 
1.7 
1.7 
1.8 
1.8 
1.8 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.3 
2.3 
2.4 
2.4 
2.4 
2,5 
2.4 
2.4 
2-7 
2.8 
2.7 
2.7 


2.8 
2-8 
2.9 
.8 
2.8 
2.S 
2.7 
2.8 
2.8 
2.8 
2-7 
2.7 
2.7 
2.8 
2  8 
2.7 
2-S 
2.7 
2.S 
2,«i 
2.8 
2.8 
2.8 
2.7 
2.7 
2-7 
2-6 
2.6 
2.6 
2.6 
2.6 
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Daily  discharge^  in  second-feet ycf  North  Fork  of  Canadian  River  near  ElrenOf  OIda.,for  1906. 


Day. 

'  Feb. 

1 

2 ' 

3 1 

4 1 

5 ' 

6 1 

7 

8 1 

9     ..  . 

10 

11 1 

,2 1 

13 

14 ' 

15 

16 

17 

18 ' 

19         .        1     . 

a) 

21 1 

22 ' 

2J ' 

24 

400 

25 

26 

..  1   720 

27 

....   515 

^ 

400 

29 ' 

30 ' 

31 1 

Mar. 

Apr. 

May. 

515 

370 

650 

515 

535 

625 

464 

370 

650 

415 

370 

740 

415 

370 

600 

415 

415 

575 

440 

395 

530 

440 

395 

410 

490 

415 

410 

560 

515 

385 

535 

464 

330 

515 

490 

330 

490 

535 

310 

490 

515 

360 

515 

415 

390 

490 

415 

305 

464 

395 

260 

535 

395 

220 

535 

395 

220 

535 

395 

260 

500 

395 

260 

630 

395 

260 

535 

370 

280 

515 

395 

240 

490 

307 

215 

440 

340 

215 

415 

320 

240 

415 

340 

590 

370 

720 

540 

370 

700 

470 

370 

450 

710 
710 
615 
490 
650 
580 
490 
450 
410 
340 
345 
300 
280 
270 
255 
240 
245 
210 
187 
34 
34 
279 
233 
187 
187 
187 
350 
279 
210 
210 


187 
210 
187 
187 
164 
119 
119 
119 
187 
187 
164 
119 
119 
119 
82 
82 
67 
67 
67 
67 
54 
67 
54 
119 
99 
82 
54 
67 
82 
99 
67 


Aug.  I  Sept.      Oct. 


67 

67 

82 

67 

99 

141 

99 

141 

67 

54 

43 

54 

67 

54 

54 

67 

256 

210 

233 

2S6 

279 

302 

302 

210 

164 

119 

90 

82 

67 

54 

43 


Nov.     Dec. 


11 
11 
11 
15 
15 
20 
20 
20 
34 
34 
43 
43 
43 
43 
43 
54 
54 
54 
67 
67 
82 
82 
82 
99 
82 
82 
141 
164 
141 
141 


164 
164 
187 
164 
164 
164 
141 
164 
164 
164 
141 
141 
141 
164 
164 
141 
164 
141 
164 
164 
164 
164 
164 
141 
141 
141 
119 
119 
119 
119 
119 


Note.— From  March  1  to  Jane  17  the  daily  diachargo  was  obtained  by  indirect  method.    For  the 
remainder  of  the  year  a  rating  table  based  on  measurements  subsequent  to  June  17  was  used. 

Estimated  monthly  discharge  of  North  Fork  of  Canadian  River  near  ElrenOf  Okla.,for  1906. 


Month. 


March 

AprU 

May 

Juno 

July 

.August 

September. 

October 

NoTember. 
December.. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum. 


630 
720 
740 
710 
210 
302 
82 
11 
164 
187 


370 

307 

215 

34 

54 

43 

11 

6 

11 

119 


Mean. 


480 
428 
397 
332 
112 
126 

32.1 
8.5 

60.9 
151 


Total  In 
acre-feet. 


29,510 

25,470 

24,410 

19,760 

6,887 

7,747 

1,910 

522 

3,564 

9,285 

129,100 
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RED  RIVER  DRAINAGE  BASfN. 
DESCRIPTION  OF  BASIN. 

The  headwaters  of  Red  River  include  several  forks,  all  of  which  have  their  sources  in 
northern  Texas.  Red  River  takes  a  general  easterly  direction  along  the  northern  boundary 
of  Texas,  and  then  turns  toward  the  southeast  and  flows  through  a  low,  swampy  region  in 
Louisiana  into  the  Mississippi  not  far  from  the  southern  boundary  of  the  State  of  Missis- 
sippi. 

North  Fork  and  Salt  Fork  rise  in  the  Panhandle  of  Texas  and  flow  in  a  general  southeast- 
erly  course  across  the  southwest  comer  of  Oklahoma,  uniting  with  Prairie  Dog  Fork  a  short 
distance  above  Vernon,  Tex.  Elm  Fork,  rising  in  the  same  locality,  joins  North  Fork  50  or 
75  miles  above  its  mouth.  The  flow  is  very  uncertain,  most  of  the  run-off  being  flood  water 
after  heavy  rains.  The  flow  ceases  entirely  in  the  late  summer  and  fall  in  ordinary'  dry- 
years.  The  drainage  area  consists  of  dry,  semiarid  plains  varied  by  sandhills  in  some  por- 
tions. The  underlying  rocks  are  sandstone,  limestone,  and  gypsum  in  the  upper  portion  and 
granite  where  the  streams  pass  through  the  Wichita  Mountains. 

Washita  River  rises  in  northern  Texas,  crosses  southern  Oklahoma,  and  flows  into  Red 
River  in  the  southern  part  of  Indian  Territory,  about  10  miles  from  Denison,  Tex. 

Sulphur  Fork  of  Red  River  has  its  headwaters  in  Hunt  and  Fannin  counties,  Tex.,  flows 
eastward,  forming  the  boundary  between  E^lta,  Red  River,  and  Bowie  counties  on  the  north, 
and  Hopkins,  Franklin,  Titus,  Morris,  and  Cass  counties  on  the  south,  and  empties  into  Red 
River  in  Arkansas  about  7  miles  north  of  the  Louisiana  boundary  Ime.  The  flow  of  this  river 
is  very  unreliable,  changing  with  the  rainfall.  If  the  summer  is  at  all  dry  it  ceases  altogether, 
but  enough  water  always  remains  standing  in  pools  to  water  stock.  During  or  immediat4»ly 
after  protracted  or  unusually  heavy  rains  the  river  becomes  very  wide  and  deep,  floods  its 
bottoms,  and  often  occasions  considerable  loss  of  stock  and  damage  to  planters  and  the 
railroads. 

Big  Cypress  Creek  has  its  headwaters  in  Franklin  and  Titus  counties,  Tex.,  flows  in  a 
general  easterly  direction,  and  empties  into  Red  River.  The  flow  of  the  river  is  unrehable, 
varying  with  the  rainfall.  In  the  summer  it  ceases  and  the  river  becomes  dry  except  where 
the  water  stands  in  holes.  After  long  or  heavy  rains  the  stream  is  liable  to  overflow  its 
banks. 

RED  RIVER  AT  ARTHUR  CITY,  TEX. 

This  station  was  established  January  1,  1905.  .The  United  States  Weather  Bureau  had 
maintained  a  gaging  station  at  this  point  since  1891. 

The  gage  is  a  vertical  staff  fastened  to  one  of  the  piers  of  the  bridge.  During  1905  the 
gage  was  read  by  Mrs,  Mary  Tunnell.  Bench  marks  were  established  as  follows:  (1)  The 
base  of  rail  on  the  bridge  above  the  second  section  of  the  Weather  Bureau  gage;  elevation, 
411.10  feet  above  mean  sea  level,  and  48.00  feet  above  the  datum  of  the  gage.  (2)  A  roek 
with  a  12-foot  square  surface,  lying  in  the  river  about  300  feet  southeast  of  the  railway 
bridge;  elevation,  363.40  feet  above  mean  sea  level  and  0.30  foot  above  the  datum  of  the 
gage. 

Discharge  measurements  of  Red  River  at  ArtkwCiiy^  Tex.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gasc 
height. 

Db- 

cbargf*. 

March  17 

H.  H.  Fox 

Feet, 

290 
fiOd 

1.906 
3.830 

Feet  per 
tecond 

2.10 
3.07 

Feet 

7.6 
U.0 

Second- 
feet, 

4,200 

13  080 

March  18   . 

.  do 

RKD    RIVRR    DKAINAOK    BASIN. 


73 


Daily  gage  height ^  in  feet f  of  Red  Hirer  at  Arthur  Ciiijy  Tex.^for  1005. 


Uav. 


3.. 

4.. 

5.. 

6.. 

7.. 

»S.. 

9.. 
10.. 
II.. 
V2 
13.. 
U. 
13. 
16. 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 


28. 
29.. 
30. 
31.. 


an. 

Feb. 

Mar. 

1 

Apr. 

May. 

1 

j 
June. 

July. 

Aug. 

Sept. 

(Kt. 

Nov. 

Dec. 

4.3 

4.5 

8.0 

...1 

12.4  1 

23.3  1 

9.2 

13.7 

6.7 

6.0 

6.7  i 

9.3 

4.3 

4.5 

8.0 

10.0 

10.8  1 

22.0 

8.5 

13.5 

6.7 

6.0 

6.3 

9.9 

4.2 

4.5 

8.0  1 

14.5 

10.0  1 

21.0 

8.0 

13.0  1 

6.0 

14.5 

6.0 

9.3 

4.2 

4.5 

7.6, 

14.8 

9.5  ' 

19.5  I 

10.5 

12.5 

5.9 

12.1 

6.0 

9.0 

4,2 

4.5 

6.3' 

14.6 

9.5 

18.0 

10.8 

9.2 

5.7 

11.0 

5.8 

8.8 

4.2 

4.5 

6.3 

14.4 

9.0 

17.0 

12.0 

9.0 

5.7 

10.2 

5.6 

8.5 

4.2 

4.5 

6.3 

14.0 

9.0 

15.0 

12.5 

8.8 

5.7 

9.8 

9.5 

8.3 

4.2 

4.5 

7.5 

11.4 

9.5 

13.2 

12.5 

8.2 

5.5 

7.8 

7.8 

K.3 

4.2 

4.5 

8.9 

10.4 

9.2 

12.0 

19.5 

8.0 

5.5 

7.1 

7.2 

7.7 

4.2 

4.5 

8.9 

9.5 

9.0 

11.5 

17.5 

8.0 

5.5 

6.6 

12.9 

7.0 

4.8 

4.5 

8.9 

9.0 

9.0 

10.4 

14.5 

7.4 

5.6 

6.6 

.2.7 

B.8 

4.8 

4.5 

9.5 

9.0 

8.2 

10.0 

12.0 

7.0 

6.0 

6.2 

12.0 

6.6 

4.8 

4.5 

9.0 

8.0 

8.2 

9.8 

11.0 

8.0 

11.6 

6.2 

11.4 

6.5 

4.8 

4.5 

8.0 

7.6 

14.0 

11.0 

10.5 

8.0 

13.3 

6.0 

10.0 

12.2 

5.3 

4.5 

9.4 

7.6 

14.4 

10.5 

10.5 

8.0 

11.5 

6.0 

11.7 

17.2 

5.3 

4.5 

9.4 

8.4 

15.6 

10.0 

10.5 

8.0 

10.7 

6.0 

11.7 

13.6 

5.3 

4.5 

7.6 

8.4 

15.0 

9.6 

10.2 

9.8 

10.4 

6.0 

11.2 

12.0 

5,3 

4.5 

10.8 

8.4 

14.0 

9.0 

10.2 

1      9.8 

9.8 

.6.0 

10.0 

12.4 

5.6 

4.6 

13.0 

10.0 

12.5 

8.8 

10.7 

9.5 

9.5 

10.0 

8.7 

11.4 

5.9 

4.8 

14.5 

9.6 

10.5 

9.6 

10.7 

,      8.4 

8.8 

12.2 

9.2 

9.5 

5.9 

4.8 

15.5 

9.6 

16.0 

12.0 

11.0 

9.0 

8.2 

8.5 

8.0 

15.0 

5,0 

6.8 

15.0 

9.0 

19.4 

12.5 

11.3 

8.8 

8.0 

7.0 

7.8 

14.0 

4.5 

6.8 

11.7 

9.3 

21.2 

12.5 

13.2 

1      8.6 

7.8 

7.0 

7.8 

13.4 

4.5 

7.6 

10.3 

9.6 

18.4 

11.4 

14.0 

j      8.2 

7.8 

6.8 

7.4 

12.0 

4.5 

9.0 

9.6 

14.8 

21.6 

11.4 

14.2 

8.0 

7.6 

9.9 

9.0 

11.6 

4.5 

8.7 

9.2 

15.8 

21.0 

11.0 

13.7 

1      ■'•^ 

7.1 

9.2 

9.0 

11.3 

4.5 

8.4 

8.7 

15.8 

18.0 

9.5 

13.7 

'      7.6 

7.0 

8.0 

9.0 

9.0 

4.5 

8.0 

9.0 

17.0 

20.5 

9.8 

13.7 

1      7.4 

.     6.0 

7.0 

9.0 

8.8 

45 

11.0 

17.4 

19.5 

9.8 

13.7 

,      ^-^ 

6.5 

6.9 

8.8 

8.8 

4.5 

10.2 

13.7 

22.0 

9.8 

13.7 

7.0 

6.2 

6.7 

8.2 

8.8 

4.5 

'      9.9 

25.0 

13.7 

6.7 

1 

6.7 

8.1 

NORTH  FORK  OF  REI>  RIVER  NEAR  GRANITE,  OKL.A. 

This  station  was  established  June  23, 1903,  by  Fred  Bonstcdt.  It  is  Jocated  at  the  high- 
way bridge  2  miles  east  and  one-half  mile  north  of  Granite,  Okla.  The  Chicago,  Rock 
Island  and  Pacific  Railway  crosses  the  river  near  this  point. 

The  channel  is  straight  for  about  500  feet  above  th(f  station  and  about  300  feet  below. 
Both  banks  are  subject  to  overflow  at  flood  stages.  The  bed  of  the  stream  is  sandy  and 
shifting. 

Dischazge  measurements  are  made  from  the  bridge. 

The  original  wire  gage  was  replaced  December  5,  1905,  by  a  standard  chain  gage  bolted 
to  the  fencing  on  the  upstream  side  of  the  bridge,  48  feet  from  the  wc^t  end.  Length  of 
chain,  21.16  feet.  During  1905  the  gage  was  read  once  each  day  by  Elmer  O.  Tompkins. 
The  bench  mark  is  a  United  States  Geological  Survey  standard  iron  post  set  292  feet  east 
of  the  bridge,  near  the  south  line  of  the  highway;  elevation,  10.64  feet  above  the  datum  of 
the  gage  and  1,539.8  feet  above  sea  level. 

Information  m  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papt>rs 
of  the  United  States  Geological  Survey: 

I>€!acrlpttoii:  99,  p  319;  131,  pp  182-183. 
DMCfiarge:  99,  p3l9;  131,  p  183. 
Oage  Heights:  99,  p  320;  131,  p  183. 
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Discharge  measurements  of  North  Fork  of  Red  River  near  Granite,  OMa.,  in  1905. 


Date. 


Ilydrographer. 


February  24.... 

April  12 

April  26 

April  26 

May  23 

May  24 

June  9 

July2 , 

July  11 

August  24 

August  25 

September  24 . 
September  27.. 
November  29. . 
Decembers... 
December  19.. 

(«) 

(«) 

(«) 


E.  R.  Kerby 

....do 

Murphy  And  Kerby. 

J.  M.  Giles 

E.n.  Kerby 

J.M.Giles 

E.R.  Kerby 

....do 

....do 

..-.do 

J.M.Giles 

....do 

E.R.  Kerby 

do 

....do..... 

...-do 

J.M.Giles 

do 

do 

do 


Width. 


Feet. 
192 

32 
268 
326 
101 

87 
100 

30 

12 

23 

16 

14 
2.5 


Area  of 
section. 


Square 


Squai 
feet. 


34 

784 

1,225 

134 

76 

138 

15 

11 

13 

9.8 

4.6 

.5 

86 

53 

45 

2,916 

2,100 

650 

240 


Mean 
velocity. 


Feet  per 

second. 

3.23 

.86 
4.26 
4.39 
1.99 
1.90 
2.96 

.82 

.58 
1.14 
1.29 

.59 
1.00 
1.62 
1.65 
1.59 
6.24 
5.11 
2.32 
1.58 


heig 


Feet. 
6.50 
5.40 
7.35 
8.00 
6.10 
5.80 
6.30 
5.50 
5.40 
5.50 
5.45 
5.20 
5.10 
6.10 
5.75 
6.05 
11.50 
9.50 
8.00 
7.00 


Dis- 
charf^e. 


Second- 
feet. 
1,265 
30 
3,340 
5.379 
266 
144 
410 
12 
6.4 
15 
12.6 
2.7 
.5 
139 
87 
72 
18,200 
10,730 
1,506 
380 


aComputed  from  slope  measurement,  using  Kulter's  formula. 
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Daily  gage  height ,  in  feet,  of  North  Fork  of  Red  River  near  Granite ,  Olda.jfor  1905. 

May. 


Day. 


I 


Jan. 


3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
II.. 
12.. 
13.. 
II. 
15. 
16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 
36. 
27. 
28. 
29. 
30. 
31. 


Feb. 


5.0 
5.6 
5.5 
5.5 
5.3 
5.3 
5.5 
5.4 


8.1 
6.5 
5.8 
5.5 
5.3 
5.6 


Mar. 

Apr. 

5.4 

5.2 

5.4 

5.3 

5.3 

5.3 

5.2 

5.4 

5.3 

6.2 

5.9 

5.9 

5.5 

5.8 

5.4 

5.8 

5.6 

5.8 

5.9 

6.3 

6.7 

6.1 

5.6 

5.8 

5.6 

5.6 

5.6 

5.4 

5.7 

5.4 

5.9 

5.4 

7.7 

5.3 

6.5 

6.3 

6.3 

5.3 

6.2 

5.7 

5.9 

5.6 

5.7 

5.6 

5.6 

5.8 

6.4 

6.2 

5.2 

8.3 

5.S 

8.1 

5.5 

6.6 

5.6 

6.3 

5.3 

6.0 

5.2 

5.9 

5.1 

6.0 
6.0 
5.9 
6.7 
5.5 
5.3 
5.3 
6.8 
6.5 
6.1 
5.9 
6.7 
5.6 
5.5 
5.4 
5.7 
5.4 
5.3 
5.3 
5.7 
5.8 
6.1 
6.0 
5.8 
5.9 
6.0 
9.9 
10.2 
7.4 
6.8 
7.0 


June. 


6.8  I 


July. 


6.1 

6.0 

5.9 

6.4 

6.2 

6.4 

6.2  I 

6.2  I 

6.1 

6.0 

6.1  I 

6.0  i 

5.9  I 

5.9  I 

5.8 

5.9 

5.8 

5.8 

5.7 

5.6 

5.6 


5.8  I 
5.7 
5.7  i 
5.6  I 
5.6  I 


5.6 
5.5 
5.5 
5.5 
5.5 
5.5 
5.4 
5.4 
5.4 
5.4 
5.3 
5.3 
6.3 
5.3 
5.3 
5.4 
5.4 
5.4 
5.4 
5.3 
5.5 
6.1 
5.9 
5.6 
5.5 
5.4 
5.4 
5.5 
5.6 
5.9 
5.7 


Aug. 

5.6 
5.5 
5.5 
6.0 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
5.8 
6.0 
7.8 
7.0 
6.8 
6.5 
6.2 


6.1 
6.0 
5.8 
5.6 
5.5 
5.5 
5.4 
5.4 
5.4 
5.4 
5.3 
5.3 


Sept. 

Oct. 

5.2 

4.9 

5.1 

5.0 

5.1 

5.0 

5.1 

4.95 

5.0 

4.9 

5.^ 

4.9 

5.2 

4.9 

8.5 

4.9 

7.6 

4.9 

7.5 

6.4 

6.0 

6.0 

6.05 

5.9 

5.65 

5.5 

5.5 

5.45 

5.6 

5.4 

5.3 

5.2 

6.2 

5.2 

5.2 

5.1 

5.05 

5.0 

4.95 


Nov. 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 


4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
5.0 
4.95 


6.0 

6.8 

6.1 

6.05 

6.0 

6.0 

5.96 

5.85 

5.8 


5.7 

5.7 

6.75 

5.8 

8.85 

7.5 

6.4 

6.2 

6.0 

5.9 

5.9 


Dec. 


5.9 

5.9 

5.85 

5.8 

5.75 

5.85 

5.85 

5.85 

5.8 

5.8 

5.85 

5.85 

6.0 

6.05 

6.4 

6.15 

6.1 

6.1 

6.06 

6.05 

6.0 

6.1 

6.15 


6.25 

6.1 

6.1 

6.1 

6.1 


NORTH  FORK  OF  RED  RIVER  NFAR  SNYDER,  OKL.A. 

This  station  was  established  April  14,  1905,  and  was  discontinued  July  31,  1905.  It  is 
located  at  the  Frisco  Railway  bridge  about  8  miles  west  of  Snyder,  Okla. 

The  channel  is  straight  for  300  feet  above  and  1 ,000  feet  below  the  station.  The  current 
Is  swift.  The  right  bank  is  low  and  sandy,  and  overflows  only  under  the  railway  trestle. 
The  left  bank  is  high  and  rocky  and  is  not  subject  to  overflow.  The  bed  of  the  stream  is 
compo»ed  of  sand  and  is  free  from  vegetation  and  shifting.  There  is  but  one  channel, 
broken  only  by  the  pile  bents,  which  are  very  close  together,  catching  large  quantities  of 
drift  during  floods  and  making  the  current  varying  and  uncertain. 

Dischai^  measurements  are  made  from  the  upstream  side  of  the  railroad  bridge  on 
trestle  bents  14  feet  apart.  The  initial  point  for  soundings  is  the  end  of  the  upstream 
guard  rail  at  the  right  bank. 

A  standard  chain  gage  is  attached  to  the  downstream  guard  rail  of  t]\e  bridge;  length  of 
the  chain,  18.65  feet.  There  are  also  two  short  sections  of  vertical  gage  fastened  to  the 
piles  of  the  bridge.  During  1905  the  gage  was  read  once  each  day  by  D.  M.  Deason.  The 
bench  mark  is  a  cross  on  a  rock  on  the  left  bank,  200  feet  above  the  bridge;  elevation,  7.04 
feet  above  the  datum  of  the  gage. 
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Discharge  measurements  of  North  Fork  of  Red  River  near  Snyder,, Olda.,  in  1905. 


Date. 


Hydrographer. 


April  14. 
April  14. 
May  19.. 
May  21.. 


K.  R.  Kerby. 
J.M.Giles... 
E.R.  Kerby. 
J.M.Giles... 


May  22 do , 

May  25 '  K.  R.  Kerby. 

do 

J.M.Giles... 
K.  R.  Kerby. 

do 

do 


May30 , 

June  1 

June  13 

June  27 

July6 


July  7 do 

July  13 do 

July  14 do 

July  16 J.M.Giles... 

July  20 do 

July  25 E.R.  Kerby. 


Width. 


Feet. 
106 
477 
182 
340 
399 
162 
357 
480 
220 
141 
130 
131 
130 
130 
128 
125 
145 


Area  of 
section. 

Mean 
velocity. 

Gacc 
height. 

Dis- 
charge. 

183 

Feet  per 

second. 

0.88 

Feet. 
2.40 

Second- 
feet, 
161 

1,603 

1.90 

4.06 

3,015 

224 

.63 

2.40 

142 

691 

1.47 

3.25 

1,017 

862 

1.90 

3.71 

1,639 

330 

1.78 

2.90 

589 

2,208 

3.43 

4.15 

7,  .546 

1,978 

1.58 

4.35 

3,121 

306 

1.52 

2.37 

4€9 

189 

1.28 

1.90 

242 

140 

.81 

1.50 

113 

146 

.83 

1.55 

122 

138 

.94 

1.65 

1.30 

136 

.91. 

1.60 

.      124 

116 

.69 

1.50 

80 

99 

.61 

1.40 

61 

200 

1.48 

2.00 

296 

Daily  gage  height,  in  feet,  of  North  Fork  of  Red  River  near  Snyder,  OMa.yfor  1905. 


Day. 

Apr. 

May. 

June. 

July. 

1.9 
1.9 
1.9 
1.8 
1.7 
1.6 
1.6 
1.6 
1.7 
1.6 
1.7 
1.6 
1.5 
1.5 
1.6 
1.5 

Day. 

Apr. 

May. 

June. 

July. 

1 

2.8 
2.7 

4.2 
3.9 
3.2 
2.8 
2.7 
2.6 
3.2 
3.9 
3.8 
3.2 
2.6 
2.5 
2.4 
2.4 
2.3 
2.2 

17 

2.3 
2.4 
2.4 
2.3 
2.7 
2.6 
3.2 
3.2 
4.9 
4.1 
4.1 
3.5 
3.2 
3.1 

2.4 
2.7 
3.2 
3.9 
3.5 
3.3 
2.9 
2.6 
6.9 
6.6 
5.0 
4.2 
4.5 

.3 
2.0 
2,0 
1.9 
1.9 
1.9 
3.2 
2.6 
2.1 
2.0 
1.9 
1.9 
1.8 
1.9 

,. 

2 

18 

1.5 

3 

19 

1J5 

4 

20 

1.4 

5.      .. 

21 

1.4 

6 

22 

2-1 

7 

23 

2.4 

8 

24 

2.0 

9 

25 

1.9 

10 

28 

1.9 

11 

27 

1.8 

12 

4.3 
4.6 

28 

1.7 

1.3 

29 

1.6 

14 

2.4 
2.3 
2.3 

30 

1.5 

15 

31 

1.2 

16 

NORTH  FORK  OF  RED  RIVER  NEAR  HEADRICK,  OKI^A. 

This  station  was  establishec)  July  17, 1905.  It  is  located  at  the  Navajo  dam  site,  about 
4  miles  northeast  of  Headrick  and  8  miles  west  of  Mountain  Park,  Okla. 

The  channel  is  straight  for  200  feet  above  and  1,000  feet  below  the  station.  Both  banks 
are  high  and  clean  and  will  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is 
shifting.    There  is  but  one  channel  at  all  except  very  low  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  about  100  yards  above  the 
gage.    The  initial  point  for  soundings  is  a  paint  mark  on  the  cable  near  the  right  end. 

An  inclined  staff  gage  is  fastened  to  the  rock  on  the  right  bank.  Above  6  feet  the  gage  is 
painted  on  the  rock.  During  1905  the  gage  was  read  once  each  day  by  John  Graves.  The 
bench  mark  is  a  cross  cut  in  the  rock  about  10  feet  south  of  the  gage;  elevation,  8.40  feet 
above  the  datum  of  the  gage. 
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Discharge  measuremerUa  of  North  Fork  of  Red  River  near  Ileadrick,  Okla.,  in  1906, 
I  Hydrographor.  |  Width.   ^-^1,"  '  veTc^cuV-     hci^. 


July  17 1  J.M.  OUes... 

July  19. do 

July  19. E.  R.  Kerby. 

July 20. j  J.M.Giles... 

July2&. E.R.  Kerby. 

July  26. 1 do 

July  26. \ do 

A  ugust  2. do 

August  2L ' do 

August  9. ' do 

August9 do 

August  14 do 


August  15 do 

August  15 do 

August  15 t do , 

August  16 do 

August  19 do 

.August  26. do 

Augu^30. do 

Beptember  5 ...'...:.  do , 

.*?eptember  13 do. 

September  13. .  i do 

September  18.. do 

September  20..  < do 

September  20.. i do 

September 21 . .   J.M.  Giles... 
September  29 . .  ]  E.  R.  Kerby. 

October  4 do 

October  4 do 

October  13 j do 

October  22 do 

October  27 ' do 


November  11..., do 

Novembcria...' do 

November  24. do 

NovembGr27. do 

December  8  . . . |  J.  M.  Giles. . . 
December  16. . .    E.  R.  Kerby . 

December  22 do 

December  27... > do 


Feet. 
49 

74 

64 

36 

175 

121 

118 

54 

53 

52 

52 

200 

200 

200 

200 

190 

80 

95 

70 

27 

86 

86 

83 

83 

83 

84 

26 

26 

26 

29 

30 

20 


I 


Square 
feet, 

67  , 

108  I 

59  I 
47 

309  > 
202  ' 
101  , 
108 

96 

83 

86 

619 

611 

flOO  . 

618 

443 

295  . 

71 

58 

41  ' 

318 

310  I 
259  , 
274 
266  ' 
259 

81 
82 
82  . 
16' 
20 
20| 
389 
241  I 
222  I 
373 
306 
314 
264 
25,') 


Dis- 
charge. 


I 


Feet  per 
second. 

1.00 

.54 

.92 

1.06 

2.47 

1.50 

1.46 

1.18 

1.25 

1.10  j 

1.38 

3.84 

3..)6  I 

3.54 

3.18  I 

2.16 

1.43 

1.18 

1.09 

.61  ! 

1.16 

1.08  I 

.53  ' 

.71' 
I 
.62 

.48 

.55 

.56 

.50  I 

1.32 

1.25 

1. 10 

2.78  I 

1.13  I 

1.30  j 

1.38  ' 

.40  I 

.99  I 

.86  , 

.78  1 


Feet. 
2.00 
1.95 
1.95 
1.92 
3.10 
2.70 
2.60 
2.20 
2.10 
2.10 
2.15 
4.25 
4.20 
4.25 
4.22 
3.?2 
3.30 
2.25 
2.10 
1.90 
3.10 
3.00 
2.50 
2.75 
2.65 
2.60 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
3.80 
3.00 
2.80 
3.20 
2.60 
3.00 
2.85 
2.70 


Second- 
feet. 

67 

58 

54 

50 

764 

303 

278 

122 

120 

91 

119 

2,380 

2,174 

2,126 

1,065 

960 

422 

84 

63 

25 

368 

335 

133 

196 

166 

125 

44 

46 

48 

21 

25 

22 

1,082 

272 

288 

514 

121 

312 

226 

198 
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Daily  gage  height,  in  feet,  of  North  Fork  cf  Red  River  near  Headrick,  Okla.,for  1905. 


Day.        I  July.   Aug.    Sept.  Oct.  |  Nov. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


2.8 
2.5 
2.3 
2.1 
2.1 
2.8 
2.4 
2.8 
2.3 
2.1 
2.1 
2.2 
2.6 
4.6 
4.2 
3.7 


2.0 
2.0 
1.9 
1.9 
2.1 
2.2 
2.2 
2.3 
3.6 
4.45 
3.7 
3.5 
3.1 
2.9 
2.8 
2.7 


2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


2.1 
2.1 
2.1 
2.1 
3.0 
2.5 
2.3 
2.5 
3.0 
3.1 
3.8 
3.1 
3.1 
2.8 
2.7 
2.7 


Dec. 


2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.7 
2.7 
2.7 
3.0 


Day. 


III'! 

'July.    Aug.    Sept.  Oct.  I  Nov     Dec 


I  17.. 

I  18.. 

19.. 

'  20.. 

I  21.. 

I  22.. 
I  23.. 
I  24.. 
,25.. 

2<i.. 

27.. 

28.. 

29.. 

30., 

31.. 


2.0 
2.0 
1.9 
1.8 
2.5 
3.0 
2.6 
2.5 
2.8 
2.4 
2.3 
2.3 
2.4 
2.8 


I  3.0  I 

I  3.5  , 

I  3.0  i 

I  2.8  I 

I    2.5 
2.4 

2.2 
2.0 
2.0 
2.0 
1.9 
2.0 


2.6  I 
2.5, 
2.4 
2.6' 
2.7' 
2.5  I 
2.5  I 
2.5  I 
2.3  i 
2.3  , 
2.2 
2.2 
2.2  ' 


2.2  I    2.1 
,    2.1 


I    2.7  I 
I    2.7  j 

i    -'\ 
2.4 

'     2.4 

I    2.4 

I     2.4 

3.8 
I    2.6  ' 
I    3.2, 

2.2 
1  2:6 
I    2.6 


2.7 
2-7 
2,r. 
2.6 
2-6 
2.6 
2.C 
2.6 
2.6 
2.6 
2-7 
2.7 
2.6 
2-6 
2.6 


Daily  discharge,  in  second-feet,  of  North  Fork  of  Red  River  near  Headrick,  Okia,,for  1905. 


Day.         July.   Aug.  |  8ept.|  Oct.  I  Nov. 

I    -  — 


I 


1 1 

2 

3 

4 

s 1 

6 1 

7.      .      ..}.. 

8 1 

9 

10 

1 

11.      .      .                       ' 

12 

13 

14 1 

15.                   1 

16 i..   . 

425 
220 
140 
80 
80 
425 
180 
425 
140 
95 
95 
110 
275 
4.900 
2.050 
970 


I 


50 

I   50 
i   30 

I  75 
I  75 
I  90 
I  840 
|3,300 
I  975 
I  720 
370 
I  270 
I  220 
I  175 


•7K.    ' 


25 

26 

2() 

26 

340 

125 

75 

125 

340 

150 

[,080 

360 

360 

290 

240 

240 


Dec. 
190 

180 ; 

170 


Day. 


17. 

18. 

19. 
160  I  20. 
150  I  21 


July.  I  -\ug. 


67 
67 
50 
35 


430 
300 
?20 
300 
190 


140  ;  22 !  220  I  155 

115 
100 
85 
75 


I 

130  |i  23 630  , 

120  '  24 275  I 

120  I  25 1  220 

120  \   2(5 1  425  ' 

100  !  I  27 j 

100  '  28 140 


170  I  29 1  140  I 

170  ;  30 180  I 

170  '  31 i  425 

320  ''  I 


Sept.,  Oct.  Nov.  Dec. 


ISO  '   65  I 

62  i 

C5! 


150 
130 
110 
150 
175 
130 
130 
130 
75 
75 
50 
45 
45 
45 


24  , 
24  , 
24  , 
24 
24' 
24 
24  i 
24 


240 

240 

160  , 

125 

125 

125  I 

125 

I 
290 


24  '1,0») 
24  I  ^200 
515 


75 
200 

200 


2LB 
2*1 

aw 

2m 

a» 

200 

x« 

190 
IWI 
1*41 

190 
IW 
17X) 
ITO 
mi 


Note.— On  account  of  shifting  conditions, 
tables,  each  covering  a  short  period  of  time. 


the  daily  discharge  has  been  computed  from  aeverml  rnting 


Estimated  monthly  discharge  of  North  Fork  of  Red  River  near  Headrick,  Olda.,for  1905. 


July  18-31.. 

August 

8epteinl>rr., 

OctolKT 

NovenilxT. 
Decern  l)er.. 


Month. 


The  period. 


Discharge  in  second-feet. 
Maximum.   Minimum.      Mean. 


630 

4,900 

3,300 

46 

1.080 

320 


I 


35 
62 
25 
21  I 
25| 
100  , 


TotAl  ir. 
SLcrt^U%\. 


218 
432 
292 
28.6 
251 
175 


17.  .M» 

l.T-A 

14,SH 

10  Tt-.' 

77,  *30 
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ELM  FORK  OF  RED  RIVER  NEAR  MANGUM,  OKL.A. 

This  station  was  established  April  12,  1905.  It  is  located  on  the  highway  bridge  about  4 
miles  north  of  Mangum,  Okla. 

The  channel  is  straight  for  about  500  feet  above  and  200  feet  below  the  bridge.  The 
current  is  swift.  Both  banks  are  low  and  liable  to  overflow.  The  bt»d  of  the  stream  is 
composed  of  sand  and  is  shifting.  There  is  but  one  channel,  broken  by  the  pile  bents  of 
the  bridge,  which  catch  and  hold  drift  badly  during  high  water. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  pile  bent  bridge.  The 
initial  point  for  soundings  is  at  the  north  end  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  bridge;  length  of  chain,  24.58  feet.  During 
1905  the  gage  was  read  once  each  day  by  E.  R.  Pierson.  Bench  marks  were  established  as 
follows:  (1)  An  iron  pin  driven  flush  with  the  surface  50  feet  south  and  7  feet  west  of  the 
south  end  of  the  bridge;  elevation,  14.30  feet  (2)  A  paint  mark  on  the  top  of  the  bridge 
cap  10  feet  south  df  the  gage;  elevation,  18.46  feet.  Elevations  refer  to  the  datum  of  the 
gage- 

Discharge  meamaremenU  of  Elm  Fork  of  Red  River  near  Mangunij  Okla.,  in  1905. 


Date. 


Hydrographer. 


April  12 E.  R.  Kerby 

April  26 Murphy  and  Kcrby . 

Hay  23 ]  E.  R.  Kerby 

May25 J.  M.  GDes 

May  25 do 

May  26 do 

May  26 ^... do 

May  27 do 

May  27 1 do 

June  22 E.  R.  Kerby 


July  2 , do 

July  11 ' do 

July  11 1 do 

July  25 j  J.  M.  GUea... 

August  24 '  E.  R.  Kerby. 

September  24... I  J.  M.  GUes... 
September 27.. I  £.  R.  Kerby. 

October  25 do 

November  29. do 

Decembers I do 

Dooember  19 ... ' do 


J.  M.  GUes. 
.....do 


I  Width. 


Feet. 
40 
190 
130 
242 
143 
151 
22C 
310 
312 
276 
53 
62 
62 
98 
53 
42 
32 
32 


Area  of 
aectlon. 

Square 
feet. 

18 

248 

105 

589 

145 

167 

321 

1,404 

1,722 

581 

34 

52 

46 

102 

21 

16 

14 

14 

33 

35 

24 

893 

3,000 


Moan     I     Gage     !      Di»- 
velucity.  i  height.   |  charge. 


Feet  per 
second. 

0.72 

1.96 

1.46 

2.28 

1.26 

1.55 

1.84 

4.74 

5.38 

3.08 

1.48 

1.46 

1.40 

1.53 

1.15 

.87 
1.14 
1.17 
1.33 
1.20 
1.09 
2.43 

480 


Feel. 

Second- 
feet. 

2.00 

13 

3.56 

487 

2.90 

153 

4.70 

1,346 

2.90 

183 

3.30 

259 

3.88 

592 

8.35 

6,648 

9.30 

9,271 

5.40 

1,791 

2.60 

49 

2.80 

76 

2.70 

64 

3.16 

156 

2.40 

24 

2.30 

14 

2.30 

16 

2.30 

16 

2.40 

44 

2.30 

43 

2.40 

26 

5.40 

2,175 

11.60 

14,400 

oCompatod  from  slope  measarement,  using  Kutter's  formula. 
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Daily  gage  height^  infeet^  of  Elm  Fork  of  Red  River  near  Mangurrif  OUa,,for  19(>5, 


Day. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18., 
19., 
20. 
21., 
22., 
23.: 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Apr.       May. 


2.0 
2.0 

1.9  I 

1.8  i 

1.9  I 
2.0 
2.2  ' 
2.9 
2.5 
2.3 
2.1 
2.1 
4.7 
5.4  I 
3.6 
2.9  I 
2.6  I 
2.4  I 
2.6  ' 


2.4 
2.3 
2.2 
2.2 
2.2 
2.2 
2.3 
2.3 
2.3 
2.5 
2.3 
2.3 
3.5 
3.2 
2.5 
2.2 
2.1 
2,0 
2.2 
2.9 
3.9 
3.7 
3.0 
2.0 
4.0 
3.9 
11.6 
4.9 
3.7 
3.5 
5.1 


Juno.  I  July 


3.7 
3.2 
3.2 
3.0 
3.0 
2.9 
5.9 
4.5 
3.5 
3.0 
3.0 
2.9 
2.8 
2.9 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
5.6 
3.7 

ai 

2.9 
2.6 
2.6 
2.7 
2.6 
2.6 


^y. 

Aug. 

2.6 

2.5 

2.6 

2.5 

2.6 

2.5 

2.6 

3.0 

2.6 

2.6 

2.5. 

2.5 

2.5 

2.7 

2.5 

3.1 

2.5 

2.6 

2.7 

2.5 

2.7 

2.5 

2.6 

2.4 

2.5 

a9 

2.5 

4.8 

2.5 

3.2 

2.5 

2.8 

2.4 

2.7 

2.4 

2.6 

2.6 

2.5 

2.4 

2.5 

2.4 

2.4 

3.2 

2.4 

2,7 

2.4 

4.2 

2.4 

3.4 

2.3 

2.8 

2.3 

2.7 

2.3 

2.6 

2.3 

3.0 

2.3 

2.9 

2.3 

2.6 

2.3 

Sept. 

2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
3.0 
3.4 
2.8 
2.5 
2.6 
2.6 
2.4 
2.4 
2.3 
2.3 

a2 

2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
23 
2.3 
2.3 
2.2 
2.2 


Oct.       Nov.   I    Doc. 


2.2 
2.2 
2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2,2 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
2.3 


2.4 
2,3 
2.3 
2.3 
3.0 
2.6 
2.7 
2.6 
4.2 
4.4 
2.9 
2.7 
2.5 
2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.4 
2.3 
2.5 
4.6 

a2 

2.7 
2.5 
2.4 
2L4 
2.4 


2.3 
2.3 
2.3 
14 
2.3 
13 
13 
13 
13 
13 
13 
13 
19 
IS 
15 
14 
14 
14 
14 
14 
14 
14 
15 
15 
14 
14 
14 
14 
14 
14 
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Daily  dUchargffin  second  f eft ,  of  Elm  Fork  of  Red  Ruvr  near  Mangitm^  Okla.,for  1905. 


Day. 

Apr. 

May. 

JuDe.  1 

July. 

1 

65 
50 
37 
37 
37 

550 

2eo 

260 

195. 

105 

50 

2 

50 

3 

50 

4 

50 

5 

50 

Aug.      Sept. 


Oct. 


Nov.   ,    Dec. 


37 
37 

37! 
120  I 


9. 
10. 
11., 
12. 
13. 
14. 
15.. 
16., 
17., 
18., 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
2f... 
27.. 
28.. 
29.. 
30.. 
31.. 


I 

16  I 
10, 

7  ' 
10' 

16  j 

165 

82 

50 

26 

26 

1,350 

1.850 

500 

165 

100 

65 

100 


37 
50 
50 

300  I 
80  I 
50 
50 

400! 

260  I 

80 

37 

26 

16 

37 

165 

680 

550 

195 

100 

750 

680 

14,600 

1,500 

550 

400 

1,700 


165 
2,500 
1,150 
400 
195 
105 
165 
140 
165 
140 
1«) 
120 
120 
120 
120 
100 
2,150 
550 
225 
ie5 
100 
100 
120 
100 
100 


37 
37 
37 
37 
65 
65 
50 
37 
37 
37 
37 
*25 
25 
50 
25 
25 
165 
66 
900 
350 
80 
65 
50 
120 
100 
50 


37 

26 

a*} 

25 

140 

25 

50 

120 

37 

225 

37 

80 

25 

37 

1,400 
165 
80 
65 
50 
37 
37 
25 
25 
25 
25 
14 
14 
14 
14 
14 
14 
14 


-I-  —  ■ 

16  I 
16  I 
16 
120 
50 
65 


37  I 
25 
25 
14 
14 
165 
25 
25 
14 
14 
14 
14 
14 
14 
14 
7 


I 


16  j 

9  I 

9 

9 

9 
16 
16 

9 
"9 

9 

9 

9 

9 

9 

9 

9 


900 
1,100 

100 
65 
37 
25 
25 
25 
25 
16 
16 
16 
25 
16 
37 
1,250 

200 
92 
58 
,48 
44 
44 


120 
90 
23 
20 
20 
20 
20 
20 
20 
20 
23 
23 
20 
20 
20 
20 
20 
20 
20 


Note.— On  account  of  shifting  conditions  the  low- water  discharge  was  computed  from  several  rating 
tablf>«.    The  high-water  discharge  was  computed  from  current-meter  and  slope  measurements. 

Estimated  monthly  discharge  of  Elm  Fork  of  Red  River  near  Mangum,  Okla.yfor  1905. 


Month. 


April  12-30. 

May 

Jane 

July 

August 

September. . 

October 

November. . 
December. . 


Discharge  in  second-feet. 


Maximum.  Minimum. 


1,850 

14,600 

2,500 

900 

1,400 

225 

16 

1,250 

120 


The  period . 


7 
10 
100 
25 
14 


Mean. 


242 
700 
367 

91.0 
109 

3&2 
•  11.7 
151. 

33.9 


Total  in 
acre-feet. 


9,120 

46,730 

21.840 

5,505 

6,702 

2,154 

719 

8,965 

2,064 

103,900 
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STREAM    MEASUREMENTS   IN    1905,   PART   IX. 


EL.K  CREEK  NEAR  HOBART,  OKLu^. 

This  station  was  established  April  13, 1905.  It  is  located  at  the  highway  bridge  about  7 
miles  south  of  Hobart,  Okla.  The  station  3  miles  southwest  of  Hobart,  established  Septem- 
ber 22, 1904,  was  continued  until  this  station  was  established.  The  1905  gage  heights  at  the 
old  station  have  been  referred  to  the  datum  of  the  new^  one  by  adding  0.4  foot. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  The  current  L«i 
swift  and  is  oblique  to  the  bridge.  Both  banks  are  high  and  wooded.  The  right  bank  over- 
flows during  extreme  high  water.  The  bed  of  the  stream  is  cx>mpoaed  of  sand  and  gravel 
with  very  little  vegetation  and  is  slightly  shifting.  There  is  one  channel  at  all  stages  up  lo 
20  feet,  and  two  channels  at  higher  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  is  at  the  east  end  of  the  bridge,  marked  with  paint. 

A  standard  chain  gage  is  fastened  to  the  bridge;  length  of  chain,  33.45  feet.  During  1905 
the^agc  was  raad  once  each  day  by  G.  W.  Ilines.  Bench  marks  were  established  as  follow^: 
(1)  A  standard  bench-mark  post  three-fourths  of  a  mile  east  of  the  bridge,  1,459.00  feet 
above  me-an  sea  level  and  28.44  feet  above  the  datum  of  the  gage.  (2)  A  paint  mark  on  the 
downstream  end  of  a  bridge  beam  near  the  center  of  the  bridge,  1,459.14  feet  above  mean  sea 
level  and  28.58  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Elk  Creek  near  Hobart,  OMa.,  in  1906. 


Date. 


January  29 

February  24 . . . 

April  13 

April  26 

April  27 

May  23 

May31 

May  31 

July? 

July  12 

July26 

July  26 

AugiiHt  3 

August  25 

September  14.. 
Septemlier  19.. 
Soptoml)or  23. . 
Septeml^er  28 . . 

October  14 

October  26 

Noveml)or  28 . . 
Deceml)er28... 


Hydrographer. 


E.  R.  Kerby 

Whittington  and  Kerby . 

E.  R.  Kerby 

J.  M.  Giles 

Murphy  and  Kerby 

J.M.Giles 

do 

do 

E.  R.  Kerby 

do 

J.  M.  Giles 

do 

E.R.  Kerby 

do 

do 

....do 

J.M.Giles 

E.  R.  Kerby 

do 

do 

do 

do 


Width. 


Feel. 
16 
16 
20 
21 
19.5 
17 
33 
33 
17 
16 
14 
16 
14 
14 
17 
16 
18 
15 
11 
11 


Area  of 
section. 


Square 
feet. 
14 
33 

0.5 
75 
30 
21 
148 
151 
11 
11 
11 
10 

8 

8 
14 

8 
13 

7 

4.2 

4.2 
13 
14 


Mean 
velocity. 


Gage 
height. 


Feet  per 
second. 
0.71^ 
1.02 
2.«t 
2.66 
2.22 
1.81 
2.09  I 
2.68 
2.11 
2.00 
2.00 
1.99 
1.50 
1.75 
1.80 
1.63 
.85 
1.66 
1.48 
1.47 
1.39 
1.25 


Feet. 
2.00 
2.90 
2.30 
5.60 
3.76 
3.00 
8.57 
8.65 
2.50 
2.50 
2.56 
2.52 
2.25 
2.30 
2.65 
2.30 
2.25 
2.20 
2.10 
2.20 
2.50 
2.50 


Dis- 
charge. 

Second- 
feet. 

10 
M 

67 


23 

22 
21 
20 
12 
13 
2.'» 
i:s 
II 
u 

6 

18 
IT 
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Daily  gage  height^  infeety  of  Elk  Creek  near  Hohart,  OJcla.,far  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.3 

2.3 

2.2 

2.2 

3.1 

10.9 

2.7 

2.2 

2.2 

2.2 

2.2 

2.3 

2 

2.3 

2.3 

2.2 

2.2 

2.5 

5.3 

2.7 

2.3 

2.2 

2.2 

2.2 

2.3 

3 

2.3 

2.3 

2.2 

2.4 

2.3 

4.2 

2.7 

2.3 

2.3 

2.2 

2.2 

2.3 

4 

2.3 

2.3 

2.2 

2.4 

2.3 

4.3 

2.6 

2.2 

2.2 

2.2 

2.7 

2.3 

5 

2.3 

2.3 

2.3 

2.4 

2.2 

4.1 

2.6 

2.2 

2.2 

2.2 

2.4 

2.3 

6 

2.3 

2.3 

6.4 

2.4 

2.1 

4.2 

2.5 

2.2 

2.2 

2.2 

2.4 

2.3 

7 

2.3 

2.3 

4.4 

2.3 

2.1 

4.1 

2,5 

2.3 

2.2 

2.2 

2.8 

2.3 

8 

2.3 

2.3 

3.1 

2.2 

2.2 

8.5 

2.6 

2.3 

2.6 

2.2 

2.5 

2.3 

9 

2.3 

2.3 

2.8 

2.2 

2.2 

4.6 

2.7 

2.3 

10.1 

2.2 

2.5 

2.4 

10 

2.3 

2.3 

2.6 

7.9 

3.2 

4,2 

3.9 

2.2 

7,0 

2.2 

2.i 

2.4 

11 

2.5 

2.3 

2.4 

3.4 

2.2 

.  3.9 

3.2 

2.2 

3.9 

2.2 

2.3 

2.4 

12 

2.5 

2.3 

2.3 

2.8 

2.4 

3.4 

2.9 

2.2 

3.0 

2.1 

2.3 

2.4 

13 

2,5 

2.3 

2.3 

2.3 

2.2 

3.5 

2.8 

2.2 

2.8 

2.1 

2.3 

2.5 

14 

■  2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.3 
2.2 
2.5 
2.9 
7.1 
5.9 
4.4 
3.5 
3.0 

2.3 
2.2 
2.1 
2.0 
2.2 
2.2 
2.1 
2.0 
2.0 

3.0 
2.5 
3.0 
2.1 
2.1 
2.0 
2.0 
4.2 
3.9 

3,4 
3.4 
3.3 
3.3 
3.1 
3.1 
3.0 
3.0 
3.0 

2.7 
2.5 

I'. 

2.3 
2.3 
2.3 
2.2 
4.3 

8.2 
13.5 
5.4 
3.4 
3.3 
2.9 
2.8 
2.6 
2.5 

2.7 
2.6 
2.5 
2.5 
2.5 
2.3 
2.3 
2.3 
2.3 

2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.5 

15 

2.5 

16 

2.6 

17 

2.6 

18 

2.6 

19 

2.5 

20 

2.5 

21 

2.5 

22 

2.5 

23 

2.4 

4.4 

2.6 

2.1 

2.6 

2.9 

4.0 

2.4 

2.2 

2.1 

3.4 

2.5 

24 

2.4 
2.4 

3.4 
3.0 

2.4 
2.3 

6.2 
13.2 

2.3 
2.3 

2.9 

2.8 

3.4 
2.9 

2.4 
2.3 

2.2 
2.2 

2.2 
2.2 

3.4 
3.3 

2.5 

25 

2.5 

26 

2.4 
2.4 

2.4 
2.4 

2.3 
2.3 

8.1 
3.6 

7.0 
16.5 

2.8 

2.8 

2.5 

2.3 
2.2 
2.2 

2.3 
2.3 

2.2 
2.2 

2.2 
2.2 

3.3 
2.5 

2.5 

27 

2.5 

28 

2.4 
2.4 
2.3 

2.2 

2.2 
2.2 
2.1 

3.0 
2.7 
3.3 

24.2 
21.9 
6.4 

2.7 
2.7 
2.7 

2.2 
2.2 
2.2 

2.2 
2.2 
2.2 

2.3 
2.3 
2.3 

2.5 
2.4 
2.4 

2.6 

29 

2.6 

30 

2.6 

31 

2.3 

2.2 

.  9.2 

2.2 

2.2 

2.3 

2.6 

OTTER  CREEK  NEAR  MOUNTAIN  PARK,  OKL.A. 

This  station  was  established  April  2, 1903,  by  G.  II.  Matthes.  It  is  located  on  G.  M.  Dale's 
homestead,  in  the  SB.  \  sec.  21,  T.  3  N.,  R.  17  W.  of  the  Indian  meridian.  It  is  2  miles 
west  and  1  mile  north  of  Mountain  Park,  Okla. 

The  channel  is  slightly  curved  both  above  and  below  the  station.  Both  banks  are  about 
20  feet  high,  of  sandy  loam,  covered  with  vegetation,  and  subject  to  overflow.  The  bed  of 
the  stream  is  of  sand  and  is  liable  to  shift.  The  water  flows  in  one  channel  at  normal 
stages,  but  when  about  to  overflow  its  banks  part  of  the  water  is  diverted  through  a  slough 
into  Horse  Creek. 

Discharge  measurements  are  made  by  wading  at  low  stage  and  from  a  cable  about  100 
yards  bek>w  the  gage  at  ordinary  and  flood  stages. 

The  gage  is  a  staff  fastened  to  a  cottonwood  tree  which  stands  at  the  water's  edge.  Dur- 
ing 1905  the  gage  was  read  once  each  day  by  G.  M.  Dale.  Bench  marks  were  established  as 
follows:  (1)  A  20-penny  nail  driven  into  the  cottonwood  tree  to  which  the  gage  is  attached; 
elevation,  10.00  feet.  (2)  A  nail  driven  into  a  mesquite  tree  150  feet  southwest  of  G.  M. 
Dale's  house;  elevation,  28.62  feet.  (3)  A  nail  driven  into  a  hackberry  tree  50  feet  east  of 
the  creek  and  20  feet  north  of  the  gage;  elevation,  8.94  feet.  Elevations  refer  to  the  datum 
of  the  gage. 
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iDformation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  316-317;  131,  p  185. 
Discharge:  99,  p  317;  131,  p  185. 
Discbarge,  monthly:  99,  p  319;  131,  p  187. 
Oage  heights:  99,  317-318;  131,  p  186. 
Rating  table:  99,  p,  318 

Discharge  meagurements  of  Otter  Creek  near  Mountain  Park,  OMa.,  in  1905. 


Date. 


January  30 

I''ebruary  25... 

AprU19 

May  13 


Hydrographer. 


May  14 . . . 

May  17 . . . 
May  20 . . . 
May  22... 
May  24 . . . 
May  31 . . . 

June  1 

June  28... 

July  6 

July  6 ! do 

July8 1 do 


E.  R.  Kerby 

....do 

....do 

....do 

....do ! 

....do 

Kerby  and  Osburno. 

J.M.Giles 

K.R.  Kerby 

....do 

J.M.OileK 

K.R.  Korby 

do 


July  13 

July  15 

July  15 

July  19 

July  20 

July  21 

July  22 

July24 

July26 

July  27 

August  3 

Augusts ' do 

August  10 ' do 

August  20 ' do 

August  27 do 

August  29 do 


I 


....do 

....do 

J.M.  r.iles... 
K.R.  Kerby. 

....do 

J.M.  (liles... 

....do 

K.  R.  Kerby. 

....do 

....do 

do 


S«'ptenil)er  4.. , 
ScptemlxT  12.. 
September  15 . . 
.September  18. . 
Septeml)or  21 . . 
Septeml)er29.. 

()ctol)er3 

Ociol)er5 

()ftol)er  12 

Octoljcr  15 j do. 

Oc'to»)or21 1 do. 

Novemlier  11 . do. 

Noveml)er  12  . .; do. 

Novoml)er  24  .J do. 


....do 

....do 

....do 

....do 

J.  M.  ones... 
K.  R.  Kerby. 

....do 

....do 

....do 


Width. 


Area  of 


Feet. 

Square 

5 

0.75 

7 

2.5 

9 

4 

61 

746 

29 

71 

19 

18 

M 

448 

53 

364 

18 

22 

52 

409 

33 

95 

19 

7 

15 

5 

6 

3.7 

13 

4.5 

12 

5.4 

12 

5.4 

12 

4.0 

12 

4.0 

12 

5 

5 

2.9 

23 

14 

18 

13.5 

12 

5.1 

12 

5.2 

10 

2.9 

7 

3.9 

7 

4.4 

5.5 

1.7 

5 

1.4 

5 

2.1 

3 

.6 

5.5 

1.6 

5.5 

1.5 

3 

1.6 

3 

3 

3 

3 

3 

3 
27 
27 
10 


.3 
.6 
.6 
.6 
.6 
.6 
.6 


16 
15 
6 


Mean 
velocity. 

hei^t. 

Dis- 
charge* 

Feet  per 
second. 

Feel. 

Secofid- 
feft.a 

1.00 

.         1.00 

0.75 

.80 

1.20 

2.0 

1.35 

1.30 

5.4 

2.37 

13.90 

1,772 

1.86 

3.30 

133 

1.38 

1.70 

25 

2.97 

11.00 

1.332 

1.53 

6.50 

556 

1.84 

2.00 

39 

1.79 

7.40 

732 

1.36 

2.95 

129 

1.20 

1.20 

S 

.86 

1.20 

4.3 

1.10 

1.20 

4.3 

1.20 

1.25 

5.4 

.91 

1.30 

5.0 

1.00 

1.25 

5.4 

.86 

1.20 

3.4 

.75 

1.15 

3.0 

.76 

1.20 

3.8 

.82 

1.15 

2.4 

1.35 

1.62 

19 

1.41 

1.50 

19 

1.08 

1.20 

5.6 

1.12 

1.20 

5.S 

1.08 

1.15 

3.1 

.67 

].10 

2.6 

.70 

1.10 

3.1 

1.05 

1.10 

1.^ 

.94 

1.00 

1.3 

.28 

1.0 

.6 

1.00 

.95 

.6 

.90 

1.20 

1.4 

.87 

1.15 

1.3 

1.00 

1.10 

e.n 

.65 

1.00 

2 

1.00 

1.00 

•.6 

1.00 

1.00 

«.»• 

1  00 

1.00 

a,u 

1.00 

1.00 

.fi 

1.00 

1.00 

«.6 

1.00 

1.00 

a.f. 

.81 

1.60 

13 

.80 

1.50 

12 

1.00 

1.40 

6 
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Daily  gage  height,  in  feet,  of  Otter  Creek  near  Mountain  Parky  Okla,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.1 

1.1 

1.8 

2.15 

2.45 

2.6 

1.7 

1.4 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.1 

1.1 

Apr. 

5.2 
3.8 
2.0 
1.6 
1.5 
1.7 
1.5 
1.3 
1.3 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
1.2 
1.1 
1.1 
2.7 
7.8 
14.0 
5.0 
2.8 
2.1 
1.8 
1.7 

May, 

June. 

July. 

Aug. 

Sept. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.1 
1.1 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1,1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Oct. 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 

1.1 

1.1 
1.1 
1.1 
1.1 

1.1 

Nov. 

Dec. 

1 

2 

a9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
1.0 
1.0 
1.0 
1.0 
1,0 
1.0 
1.0 
1.0 

1.1 

1.2 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1,0 
1.0 
1.0 
1.0 
1.0 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
l.l 
1.1 
1.1 
1,2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.2 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.3 
1.2 
1.2 
1.1 
1.1 

1.6 
1.5 
1.6 
1.5 
1.4 
1.4 
1.4 
1.4 
1.45 
1.5 
5.0 
12.0 
13.1 
4.1 
2.4 
1.9 
1.7 
1.6 
1.6 
8.4 
4.8 
5.9 
3.0 
2.3 
2.3 
2.6 
19.3 
6.0 
3.2 
8.3 
6.5 

3.0 
2.4 
2.0 
1.8 
1.7 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 

1.4 
1.3 
1,2 
1.2 
1.2 
1.2 
1.2 
1.2 
2.0 
1.5 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
2.4 
1.5 
1.5 
1.3 
1.3 
1.2 
1.2 
1.1 
1.1 
1.1 

1.1 
1.1 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
2.9 
1.8 
1.5 
1.3 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1,1 
1.1 
1.2 
1.9 
1.5 
1.3 
1.3 
2.5 
2.5 
1.8 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.1 
1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 

4 

5 

6 

1.1 
1.1 
1.1 
1.1 

8 

9 

10 

11 

12 

13 

14 

1.1 
1.1 
1.1 
1.1 
1.1 
1.4 
1  3 

15 

1.3 

16...   .- 

1.3 

17 

1.3 

18 

1.2 

19 

1.2 

20 

1.2 

21 

1.2 

22.  . 

1.2 

23 

1.2 

24 

1.2 

25 

1.2 

26 

1.2 

27 

1.2 

28 

1.2 

29 

1.2 

30 

1.2 

31 

K2 

86 
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Daily  discharge  in  second-feet ,  of  Otter  Creek  near  Mountain  Parkf  OHa,,for  1905. 


Day. 


Apr.    I  May.      June.  ,  July.      Aug.      Sept.  j    Oct. 


Nov. 


Dec. 


1      

384 

2 : 

^18 

3 

37 

4 

28 

5 ■ 

23 

6 

33 

7 

n 

8 

n 

9 

13 

10 

9 

11 

6 

12 

6 

13..                    

6 

14 

3 

15 

4 

16 

3 

17 

4 

18 

« 

19 

ft 

20 

9 

21 

6 

22 

6 

23 

90 

24..                       .                ..   . 

775 

25 

1,900 

26 '. 

357 

27 

100 

28 

43 

29 

36 

30 

30 

20, 
19 
19  ' 
13' 

13' 

13  I 

13  I 

15  ' 

17  ! 

357! 

1,525  j 

1,730  j 

243  ' 


120 
64 
37 
37 
32 
21 
21 
21 
21 
21 
21 
21 
21 
16 


36 

16 

25 

16 

20 

16 

20 

12 

880 

12 

330 

12 

480 

12 

120 

12 

56 

12 

56 

12 

80 

12 

2.910 

12 

495 

8 

141 

8 

860 

7 

570 

3 

3 

4 

6 

4 

4 

4 

4 

3 

3 

3 

3 

110 

28 

13 

6 

3 

3 

2 

2 

2 

2 

2 

2 

1 

1 

1 
.8 
.6 


0.6 

0.6 

.6 

.6 

.6 

.6 

1 

1 

1 

3 

2 

2 

1 

1 

.6 

2 

.6 

2 

.6 

2 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.3 

.6 

.4 

.6 

.5 

.5 

.5 

.6 

.6 

.6 

.6 

Note.— The  daily  discharge  was  obtained  by  indirect  method.    As  no  measurements  were  mad* 
prior  to  April  I  no  estimates  were  made  for  that  period. 

Estimated  monthly  discharge  of  Otter  Creek  near  Mountain  Park,  Okla.jfor  1905. 
[Drainage  area,  126  square  miles.] 


Month. 


April 

May 

June. 

July 

August 

September. 

October 

November. 
December.. 


The  period . 


Discharge  in  secouc 

l-teet. 
Mean. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Second-feet 

per  aauare 

mile. 

Depih  in 
inche*. 

1,900 

3 

139 

8,271 

1.10 

1.23 

2,910 

13 

360 

22,140 

2.86 

3  3(1 

120 

7 

22.3 

1.327 

.177 

.I'ts 

64 

2 

9.5 

584 

.075 

.»♦ 

110 

.6 

7.2 

443 

.057 

.0P6 

3 

.3 

.95 

57 

.0075 

.tt»i4 

1 

.6 

.85 

52 

.0067 

Atvr. 

72 

1 

9.3 

553 

.074 

tKJ 

6                  1 

2.1 

129 

.017 

.(on 

1 

33,560 
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HORSi:  CREEK  NEAR  MOtTNTAIN  PARK,  OKLA. 

This  station  was  established  April  17,  1905.  It  is  located  5  miles  north  of  Mountain 
Park,  in  the  SE.  J  sec.  1,  T,  3  N.,  R.  17  W.,  of  the  Indian  meridian. 

The  channel  is  straight  for  50  feet  above  and  2CX)  feet  below  the  station.  The  current  is 
sluggish.  Both  banks  are  low,  covered  with  grass  and  weeds,  and  subject  to  overflow 
during  high  water.  The  bed  of  the  stream  is  composed  of  firm  earth,  covered  with  vegeta- 
tion, and  is  fairly  permanent.    There  i.«i  but  one  channel. 

Discharge  measurements  are  made  by  wading  near  the  gagi\  At  high  water  measure- 
ments are  made  by  means  of  a  boat. 

The  gage  is  a  staff  with  an  auxiliary  gage  GOO  fiM^t  downstream  from  the  regular  gage,  for 
determining  the  slope  of  the  stream.  During  1905  the  gage  was  read  once  each  day  by 
John  S.  CundifT,  when  the  stream  was  flowing.  The  bench  mark  is  a  nail  driven  into  the 
elm  tree  to  which  the  gage  is  fastened;  elevation,  5.65  feet  above  the  datum  of  the  gage. 

DUeharge  measurements  of  Horse  Creole  near  Mountain  Park^  Okla,,  in  1906. 


Date. 


Ilydrographer. 


April  28 

May  14 

May  30 

July6 

November  24. . 
(•) 


Murphy  and  Giles. 

E.  R.  Kerby 

J.  M.  GIlcii 

E.R.  Kerby 

....do 

J.M.  Giles 


Width. 


Feet. 
3.3 
5 
16 


Area  of 
aoetion. 


Mean 
velocity. 


Square 
feet, 

1.33 

5.8 

30 


.8 
90 


Feet  per 
9econd. 

0.54 

1.16 

.86 


.67 
2.30 


Gage 
height. 

Dis- 
charge. 

Feet. 

Second- 
feet. 

0.71 

^    0.72 

1.60 

6.7 

2.95 

26.3 

.40 

0 

.60 

.54 

5.00 

207 

o  Computed  from  slope  measurement  using  Kutter's  formula. 
DttUy  gage  height f  in  feet ^  of  Horse  Creek  near  Mountain  Park,  Okla.for  1905. 


Day. 

Apr. 

May. 

June. 

1.3 
1.0 
.8 
.7 
.7 
.7 
.7 
.7 
.6 
.6 
.7 
.7 
.5 

July. 
0.7 

1 
Dec. 

Day. 

Apr. 

May.' June. 

July. 

Dec. 

1 

0.5 
.5 
.5 
.4 
.4 
.4 
.4 

17 

0.7 
.7 
.6 
5.4 
3.2 
3.0 
1.3 
.9 
1.7 
1.2 
7.0 
2.1 
1.2 
4.8 
2.7 

0.4 

2 

0.0 

1.0 

.8 

.5 

.5 

6.0 

2.4 

3.0 

1.3 

.8 

.7 

.6 

.5 

3.         .                 .'.... 

...     '19 

4 '1 

1    20 

5 

21 

6...       .               -     '  ...  . 

22 

: 1 

23 

8 

1 

24 

9          .            

1.5 

25 

26 

10 1 

.6 
2.9 
5.5 
6.0 
1.6 
1.0 

.8 

,,.:.:.:..::.: ' 

1            ' 

27 

12 

28 

13 

20 

14 i 

I30 : 

15 j 

II  31 

16 

1 

1             1 
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DRY  FORK  OF  OTTER  CREEK  NEAR  MOUNTAIN  PARK,  OKL.A. 

This  station  was  established  April  18,  1905.  It  is  located  about  4  miles  northeast  of 
Mountain  Park,  Okla.,  in  sec.  15,  T.  3  N.,  R.  16  W.,  of  the  Indian  meridian. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  current  is  swift. 
The  left  bank  is  high;  the  right  is  low.  Both  are  wooded  and  subject  to  overflow.  The 
bed  is  sand  and  gravel,  free  from  vegetation  and  slightly  shifting.    There  is  but  one  channel. 

Discharge  measurements  are  made  by  wading  near  the  gage. 

The  gage  is  a  staff  with  an  auxiliary  gage  500  feet  upstream  from  the  regular  gagi^  for 
determining  the  slope.  During  1905  the  gage  was  read  once  each  day  by^  A.  B.  Slaybaugh. 
The  bench  mark  is  a  nail  driven  into  a  leaning  cottonwood  tree  near  a  pump  35  fe«t  up- 
stream from  the  gage;  elevation,  6.53  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Dry  Fork  of  Otter  Creek  near  Mountain  Parky  OJda.,  in  J905. 


Date. 


April  18 

April  28 

May  14 

May  20 

June  12 

July  13 

July  15 

August  8 

Noveml)er  24 . 
December  15.. 
December  29 . . 

(«) 

(°) 

(«) 


Uydrographer. 


E.  R.  Kerby 

Murphy  and  Giles. 

E.  R.  Kerby 

J.  M.  Gilea 

E.  R.  Kerby 

do 

J.  M.  Giles 

E.  R.  Kerby 

do 

do 

do 

J.  M.  Giles 

do 

xlo 


Width. 


Feet. 


ArtMi  of 
section. 


Mean 
veJocity. ! 


Gage 
leight. 


heigl 


Square 
feet. 
3 
5 
14 
22 
4 

1.2 
2.2 
.5 
2.6 
1.8 
1.5 
104 
130 
2fi8 


Di5- 
oharge. 


Feet  per 

second. 

1.35 

X.fi5 

2.04 

1.06 

1.17 

.83 

.28 

1.00 

.96 

1.33 

1.20 

3.43 

3.88 

5.05 


a  Computed  from  slope  measurements,  using  Kutter's  formula. 


Feet. 

0.80 

Sramd- 
fett. 
4 

.90 

8 

1.50 

28 

1.40 

23 

.70 

4 

.40 

1 

.45 

.6 

.40 

.5 

.80 

2..-. 

.60 

2L4 

.50 

l.'i 

4.00 

357 

5.00 

.539 

8.00 

1,353 
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DaUy  gaffe  height^  in  feet,  of  Dry  Fork  of  Oner  Crrek  near  Mountain  Park,  Okla.,for  1005. 


Day. 


Apr. 


2 1 

3 ; 

4 

5 

6 

7 

8 

9 

10 

11 ' 

12 1 

13 ; 

14 ! 

15 1 

16 j 

17 

18 

19 

0.7 
.0 
.6 
.6 
2.0 
1.4 
2.8 
1.4 
1.1 
.9 
.8 
.7 

20 , 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

11 

.7 
.7 
.6 

.6  1 

:;i 

.5 

.5 
2.8 
2.2 
5.5 
&4 
1.7 
1.4 
I.O 

.9 

.9 

.8, 
2.5 
2.3  ' 
1.9  I 
1.2 

1.1 ' 

1.2  I 
3.0  I 
5.1, 

1.3  I 

1.2  j 

1.4  I 

1.3  1 


1 


I 


June.  '  July.      Aug.      Sept.  i    Oct. 


1.1 
1.0 
1.0 

.8 
.8 
.7 
•7  I 
.7 
■7  I 
.7 
.8 

.7 

.7  I 
.6  I 


0.7  ' 
.0  I 

.5! 

•H 

.5 

.si 

.7  I 

.6, 

:^! 

.4  I 
.4  I 
.5  , 


.0 

.6 

.0 

.4 

.6 

.4 

.6 

.4 

.6 

.4 

.6 

.5 

.6 

.5 

.6 

.7 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.4 

.5 

.4 

.5 

.4 

.5 

.4 

.4 

0.4 
.4 
.8  ' 
.5 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.9  ' 
.7 
.5 
.4 

•*•- 
.4  ; 

.4 

::i 

.3, 


I 

0.8 
.5, 
.5 
.5    . 

.4  1. 
.4  . 
.3  . 
.3L 

.3 ;. 

1': 


.3  I 

:i; 

.3  I 
.3  I 


0.3  ' 
.3  I 
.3 

.3  ' 
.3, 

:^ 


Nov. 


0.4 
.4 


.3j 
.4  ' 
.4 
.4  I 
.3  I 
.3 
.3 
.3 
.4 


Dec. 

a 


NoTB.— Creek  dry  August  23  to  September  7,  September  29  to  October  2,  and  October  11-22,  Inclusive. 
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Station  rating  iaJtiefor  Dry  Fork  cf  Otter  Creek  near  Mountain  Park,  01da.,from  April  10  to 

October  10,  1905. 


Gage 
height. 

Discharge. 

1  he'ig^t. 

Discharge.  1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 
0.30 

Second-feet. 
0.2 

,     Feet. 
1.60 

Second-feet} 

29  : 

2.70 

Second-feet. 
157 

Feet. 
a  90 

Second-feet. 
343 

.40 

.4 

1        1.60 

36 

2.80 

171 

4.00 

380 

.50 

1.0 

1.70 

44    1 

2.90 

185 

4.20 

394 

.60 

2.0 

1.80 

53    1 

3.00 

200 

4.40 

429 

.70 

3.5 

1.90 

63    i 

3.10 

215 

4.60 

465 

.80 

5.4 

2.00 

73    1 

3.20 

230 

4.80 

501 

.90 

7.8 

2.10 

84    j 

3.30 

245 

&00 

539 

1.00 

10 

'        2.20 
1        2.30 

95    ' 

3.40 

261 

5.20 

577 

1.10 

13 

106    1 

3.50 

277 

5.40 

616 

1.20 

16 

2.40 

118    1 

aeo 

293 

1.30 

20 

2.50 

130    1 

a  70 

309 

1.40 

24 

'        2.60 

1 

1 

aso 

326 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  discharge  meas- 
urements made  during  the  first  part  of  1905.    It  is  well  defined  betweei^gage  heights  0.4.  foot  and  1^  feet. 

Above  1.5  feet  the  rating  curve  is  based  on  computations  from  three  slope  measurements,  usiog  Kut- 
ter's  formula.  This  extension  should  be  considered  only  roughly  approximate .  Owing  to  shifting 
conditions  a  second  table  applies  subsequent  to  October  10. 

Station  rating  table  for  Dry.  Fork  of  Otter  Creek  near  Mountain  Park,  Okla.,from  October  11  to 

December  31, 1905. 


Gage 
height. 

Discharge. 

Feet. 

0.30 

.40 

Second-feet. 
0.1 
.3 

heilll. 

Feet. 

0.50 

.60 

Discharge. 

1     Gage 
,  height. 

Discharge. 

Second-feet. 
0.6 
1.0 

Feet. 

0.70 

.80 

Second-feet. 
1.6 
2.4 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  dischunge 
urements  made  during  the  latter  part  of  1905.    It  is  well  defined. 

Estimated  monthly  discharge  of  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  01da.,for  1905. 


April  19-30 . 

May 

June , 

July 

August 

September. . 

October 

November . . 
December . . 


Month. 


The  period . 


A^*Ki\/i«ai 

6^  •"  «»^jw**** 

Total  in 

Maximum. 

Minimum. 

Mean. 

acTfr-feeU 

171 

1.0 

?7.5 

654 

1,500 

1.0 

119 

7,317 

13 

1.0 

3.4 

202 

3.5 

.4 

1.1 

6!> 

7.8 

.0 

.82 

50 

5.4 

.0 

.41 

24 

.3 

.0 

.11 

f* 

2.4 

.3 

.66 

40 

1.6 

.1 

.42 

36 

s.3^s 
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SAI^T  FORK  OF  RED  RIVER  AT  MANGUM,  OKI^l. 

This  station  was  established  April  1 1 ,  1905.  It  is  locaU^d  at  the  highway  bridge  one-half 
mile  south  of  Mangum,  Okla. 

The  channel  is  straight  for  1 ,000  feet  alx)ve  and  2,000  feet  below  the  station.  Tlie  current 
is  swift.  Both  banks  arc  low,  clean,  and  sandy,  but  do  not  overflow  except  under  the 
bridge.  The  bed  of  the  stream  is  composed  of  sand  and  is  shifting.  There  is  but  one  chan- 
nel broken  only  by  the  pile  supports  of  the  bridge. 

Discharge  measurements  are  made  by  wading  during  low  water,  and  from  the  bridge  dur- 
ing high  water.  The  bridge  consists  of  ten  40-foot  steel  spans  on  piles,  wliich  catch  drift 
during  flood  stages.    The  initial  point  for  soundings  is  the  north  end  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  downstream  railing  of  the  bridge;  length  of  chain, 
19.54  feet.  During  1905  the  gage  was  read  once  each  day  by  C.  O.  Bowles.  Bench  marks 
were  established  as  follows:  (1)  An  iron  post  driven  flush  with  the  surface  on  the  west  side 
of  the  road  near  a  mesquite  shrub  just  south  of  the  cut  for  the  highway  and  about  200  feet 
from  the  left  bank  of  the  stream;  elevation,  12.46  feet.  -  (2)  A  paint  mark  on  the  cross- 
beam plate  on  the  same  side  of  the  bridge  as  the  gage;  elevation,  14.30  feet.  Elevations 
refer  to  the  datum  of  the  gage. 

Disdutrffe  measurements  of  Salt  Fork  of  Red  River  at  Mangum,  Olda.,  in  1906. 


Date. 


Hydrograpber. 


E.  R.  Kcrby 

Murphy  and  Kerby . 


April  11 .  - . 
April  26 . . . 

May  23 E.  R.  Kcrby 

May25 '  J.M.Giles.. 

May25 | do 

May26 ' do 

Hay27 1 do 

June  10 1  E.R.  Kerby 

July  11 1 do 

July  25 ;  J.  M.  Giles.. 

August  24 1  E.  R.  Kerby 

September  24.  J  J.  M.  Giles.. 
September  27.. I  E  R.  Kerby 

November  29 do 

Decembers do 


December  19. 
(*) 
(ft) 


....do 

J.M.Giles. 
do 


Width. 


Feet. 

43 
112 
138 
202 
206 
110 
415 

83 
148 
126 


Area  of 
section. 


Square 
feet. 


133 
174 
288 

79 
2,218 

78 


63 

66 

1,276 


Mean 
velocity. 


Feet  per 
second. 
.70 
2.30 
1.67 
1.62 
2.33 
1.32 
6.33 
1.71 
1.58 
2.10 


.60 
1.00 
1.29 
1.29 
I.IG 
6.78 
5.05 


Gage 
height. 


Feet, 
2.80 
3.43 
3.00 
3.18 
3.40 
2.90 
9.00 
1.90 
2.10 
2.33 
1.50 
1.30 

'  1.30 
2.20 
2.20 
2.50 
7.50 
6.00 


Dis- 
charge. 


Second- 
feet. 

14 

741 

222 

281 

672 

104 

14,040 

134 

139 

239 

*1 

2 

.5 

80 

81 

66 

8,590 

4,210 


(a)  Estimated. 

{b)  Computed  from  slope  measurement  using  Kutter's  formula. 
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STREAM   MEASUKKMENT8    IN    1905,   PART    IX. 


Daily  gage  height,  in  feet ,  of  Salt  Fork  of  Red  River  at  Mangvm,  Olla.f  for  J 005. 


Day. 

Apr. 

May. 
2.5 

June. 
2.4 

... 

July. 

Aug. 

2.0 

2.0 

2.35 

2.1 

2.0 

2.5 

1.9 

3.0 

2.0 

1.9 

1.8 

1.7 

3.8 

2.7 

2.3 

2.1 

2.0 

1.8 

1.6 

Sept. 

^  Nov. 

Dw. 

1 

2 



•>  •) 

3 

O    •) 

4 

1 

2.3 
2.0 
2.0 
1.9 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.5 

1.8 
1.9 
1.8 
1.7 
1.7 
1.7 
3.0 
2.6 
2.5 
2.4 
2.4 
2.4 
2.3 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.4 
3.9 
3.0 
2.4 
2.4 
2.3 
2.2 
2.2 

2.2 

5 

1 "1 

2.2 

6 

........|................ 

2.2 

7 

3.2 
2.3 
2.2 
2.2 
2.6 
2.2 
2.2 
2.0 
2.0 
2.0 
1.9 
1.9 
1.8 
1.7 
1.6 
2.4 
2.1 
2.0 

...... 



2.5 
2.2 
2.0 
1.8 



2.2 

8 

2.2 

9 

2.2 

10 

2.2 

11 

2.8 
2.6 
2.5 
2.4 



?  2 

12 

2  2 

13 

14 

15 

2.6 
2.6 
2.5 

16 

2.5 

17 

2.  .5 

18 

19 

20 

3.5 
3.55 



3.2 
3.3 
3.3 
2.9 

3.2 
2.9 
7.5 

2.4 
2.3 

2.2 

21 

2.2 

22 

2..T 

23 

2.5 
2.9 
2.5 
2.2 
2.5 
2.2 
2.2 
2.1 
.0 

2.7 

24 

6.2 
3.3 
3.1 
2.8 
2.8 
2.6 
2.5 

2.(* 

25 

2.7 

26 

"  f} 

27 

i:> 

28 

2.5 

29 



3.0 

2.9 
2,7 

2.5 

30 

. 

2..'. 

31 

2.5 

Note.— No  flow  for  missing  gago  heights;  water  standing  in  pools. 
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Dailtj  discharge,  in  second-feet,  of  Soli  Fork  of  Red  River  al  Mangum,  01cla.,for  19Cr>. 


Day. 


Apr.    I  May.      June.      July.  |   Aug. 


I 


1 

1 

2 : 

1 1 

3 .... 

4 

,                 1 
0 

6 ' 

-                                                                   i 

8 

1 

9 1 

10 1 1 

u 

18  1 

12 

10  1 

13 

5  1 

14 

1 

1 

i:>.                                                n  , 

16..   .. 

1 
0 

i; 

1 

0  , 

IS. 

825  1 

HI 

1       880' 

t) 

:::.:.:.::::    oi 

21 

1           0  1 

22 

'           o| 

23 

0 

24... 

'    4,900 

25 

620 

26 

'        330i 

27 

20l 

28 

1          20  ' 

29 

,ol 

30 

si 

31 1 

^^_^1 

5  I 

0  ' 

I 
0  I 

0  I 

o| 

0 

ii 

o' 
o' 

0  ' 

oi 

0 

0  I 

0  , 

0 

0 

0 

450 

020 

620 

110 

100 

450 

110 

8,600 

600 

725 

o70 

540 


360  > 

360  I 

0  , 

0, 
0  , 

0 ! 


725 


315' 

270  I 
270  I 
420  I 
270  I 
270  I 
175  , 
175  I 
175  I 
135  I 
135 
100 
70  I 
50  j 
270 
220  I 
175  I 
0  ' 


ot 

0  I 

»l 

0 

0 

0  ' 

0 

0  i 
325  I 
185  I 
115  , 
50 

0 

0 

o'' 

0 

oi 

"i 

0  I 

0 

0 

0 
325 
iS55 
325 
185 
325 
185 
185 
150 
115 


115 

115 

255 

150 

115 

325 

80 

620 

120 

80 

50 

30 

1,240 

440 


Sept.   I    Oct.       Nov. 


0,     , 


^80  I 
110 


75 

30  ' 


I 
0  I 

«l 

0' 
0  I 
0| 

Oi 


Dec. 


30  I 
30  I 
10  1 
10  I 


150 

1 

115 

0 

50 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

I 


0 

»l 

0  I 

:i 

o| 
0  I 
0  I 
0 
0 
0 

0  1 
0 
0 
0 
0 
0 
0 
0 
,0  1 

o| 

0 


0 

0 

0 

5 

10 

5 

2 

2 

2 

475 

240  I 

200  I 

160  ' 

160  I 

160  ! 

120  I 

85  I 

85 

85  I 

85| 

60  I 

60  ! 

150  I 

.1,250  ' 

475  j 

160  ' 

150  I 

110  I 

80  , 

M)  , 


82 
84 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85- 
120 
110 
80 
75 
70 
40 
30 
20 
20 
70 
160 
26C 
160 
70 
70 
70 
70 
70 
70 


I 


Note. — On  account  of  shifting  conditions  the  low-water  discharge  was  computed  from  several  rating 
tables,  each  covering  a  short  period.  The  high-water  discharge  was  computed  from  one  current-meter 
and  two  slope  measurements. 

EtHmaied  moiUhly  discharge  of  Salt  Fork  of  Red  River  at  Mangum,  Ohla.,fo?  1905. 


Month. 


-April  11 «). 

May 

June 

July 

Ausust 

September.. 

October 

November.. 
December.. 


Diflcharge  in  second-feet.         I    „ 

•*_       __     _   .'    Totalln 

Maximum. ,  Minimum,  i    Mean,    i  <^r«>-^"^t. 


4,900 
8,600 

725 

555 
1,240 

180 

0 

1,250 

260 


The  peilod . 


382      1 

15,150 

439 

26,990 

165 

9,818 

97.6 

6,001 

138 

8,485 

20.5 

1.220 

' 

0 

149      1 

8,866 

85.5  ' 

5,2.57 

81,790 


LRR  173—06- 
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8TBEAM    M£ASUREM£I9Td    IN    1905,   PART    IX. 


TURKEY    CREEK    NEAR    OL.USTEE,    OKL.A. 

This  station  was  established  April  20,  1905.  It  is  located  about  200  feet  downstream 
from  William  Fullerton's  irrigation  dam,  6  miles  northwest  of  Olustee,  Okla. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  current  is  swift. 
Both  banks  are  high  and  wooded,  but  subject  to  overflow  during  floods.  The  bed  of  ttie 
stream  is  sandy. 

Low-water  measurements  are  made  by  wading  at  the  gage.  High-water  measarement^ 
are  made  from  the  highway  bridge  1  mile  east  of  the  gage. 

A  staff  gage  in  three  sections  is  fastened  to  the  right  bank  and  trees  on  the  same.  An 
auxiliary  gage  is  located  245  feet  below  the  regular  gage,  for  determinations  of  slope.  Du^ 
ing  1905  the  gage  was  read  once  each  day  by  James  R.  Craig.  Bench  marks  were  estab- 
lished as  follows:  (1)  A  group  of  three  nails  driven  into  the  root  of  an  elm  tree  on  the  right 
bank,  40  feet  above  the  gage;  elevation,  11.65  feet.  (2)  A  point,  marked  with  paint 
'U.  S.  R.  S.  B.  M.  16.29,"  on  a  rock  20  feet  from  the  gage;  elevation  16.29  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Discharge  measurements  of  Turkey  Creek  near  Olustee,  Okla.,  in  1905. 


Date. 


Hydrographer. 


Apriiao E.  R.  Kerby. 

June  5 do 

July  18 do 

July2> [ do 

Jiily22    ! do 

July  30 do 

July 31 1  J.M.Giles... 

July3It E.  R.  Kerhy. 

August  7 do 

August  10 do 

Augupt  11 do 

August  11 do 

August  18 do 

August  21 ' do 

August  22 ' do 

September  9 do 

September  9 do 

S«»ptejnbRr  20..    J.  M.  (Jiles... 

September  20   .■ do 

October? ' do 

November  2 do 

December  9 do 

Dei  ember  30...  I dn 


;  Width.; 

Feet. 

I  15 
15 
11 
10 
10 
16 
16 
16 
11 


Area  of 
section. 

SqtMre 
feet. 

9 
10 
9 


15  , 


11 
11 


27 
16 

Ifi 


13.5  I 
6  ' 
13.5  , 

8      ' 

5.4  i 
11       I 


10  , 
10  I 
37 

39      i 
9 

^  I 
10 

H      I 

4.4  i 

4.8  1 


Mean 
velocity. 

'  Feet  per 
second.   \ 

'         1.67  ; 

,  1.92 
1.29 
1.64 

I  1.58 

'  1.12 

.83 
1.50 
1.68 
.75 
1.21 
l.SO  I 
1.12 
1.15  ! 
1.89 
1.9C 
1.14  ' 
1.14 
2.00  I 

3.13 
2.<10  , 


Ga»e 
height. 


Feet. 
2.40 
2.70  , 
2.50 

2.47 

2.42 
2.39 
2.40 
2.40 
2.40 
2.30 
2.30 
2.50 
2.40 
2.40 
3.70 
3.70 

2.32  I 

2.33  I 
2.50  ! 
2.50 
2.30  I 
2.30  , 


DiP- 

charpp- 

Seeond- 

I      feet. 

1) 
2J 


11 

r. 

11 
U 

74 
l'» 
10 
21 
•211 
14 
14 


RED    RIVER    DRAINAGE    BASIN.  95 

Daily  gage  height ^  in  feet,  of  Turkey  Creek  near  OlusUe^  Okia.^for  1905. 


Day. 


Apr.    I  May.   .  June.  I  July.       Aug.   '  Sept.       Oct.    :    Dec. 


1J».. 
2)-. 
21.. 


221.. 
24.. 


■2S.. 

30.. 
31., 


2.2 
2.2  I 
2.7  I 
6.6  I 
2.6 
2.6  I 
2.4 
2.3 
2.2 
2.2 


2.2  |. 

2.2  I. 

2.2  I. 

2.2  I, 

2.2 

2.2 

2.1 

2.2 

2.2 

2.2 

2.4  I 

2.5  I 
6.2 
2.6 
2.3 
2.3 
2.3 
2.2 
2.2 
7.1 
9.1 

13.6  , 
2.7 
2.5 
2.5 
3.1 


2.7  I 

2.6 
12.2  . 
10.0 

2.9 

2.7  ■ 

2.7 

2.6 

2.7  I 

2.6 

2.6 

2.6  ' 

2.5 

2.6  I 

2.6 

2.b 

2.5  ' 

2.5  ' 

2.6  I 
2.5  I 
2.5  1 
2.5  I 
2.5  j 
2.5  I 


2.5, 
2.5 


2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2:5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 


2.4 
2.4 
2.5 
2.5 
2.4 
2.3 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.3 
2.4 
2.3 


2.2' 
2.2  ' 
2.1  I 
2.1  . 


2.5  ' 
2.5 


3.6 

4.7 

5.6 

2.7 

2.5 

2.4  ' 

2.5 

2.5 

2.5 

2.4 

2.5 

2.4 

2.3 

2.2 


2.4 


2.3 
2.2 
2.3 
2.3 
2.3 
2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 


2.1 

2.3 

2.2  ' 

3.5 

3.4' 

2.2 


2.3 
2.6 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.4 


Note. — Gage  out  May  27  to  June  4;  creek  dry  September  24,  and  October  5-6  and  11-21.  No  readings 
<,>t  tober  22  to  November  23,  November  26-30,  and  December  14-16. 

WASHITA  inVER  AT  ANAI>ARKO,  OKL.A. 

This  station,  established  October  25,  1902,  by  W.  G.  Rus.sell,  is  located  at  the  highway 
bridge"  one-half  mile  north  of  the  Anadarko  railroad  depch 

The  channel  both  above  and  below  the  station  is  straight  for  200  foet.  The  right  bank 
is  high  and  the  left  bank  is  low.  Both  banks  are  liable  to  overflow.  The  bed  of  the  stream 
is  .sandy  and  constant. 

Dischaiige  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
the  right-bank  end  of  the  bridge,  downstream  side. 

A  standard  chain  gage  is  fastened  to  the  hand  rail  of  the  bridge;  length  of  chain,  28.17 
fret.  During  1905  the  gage  was  read  once  each  day  by  James  H.  Dunlap.  Bench  marks 
were  established  as  follows:  (1)  A  cross  cut  on  the  northeast  comer  of  the  capstone  of  the 
pier  on  the  right  bank;  elevation,  22.00  feet.  (2)  A  nail  in  a  largo  cottonwood  tree  at  the 
F^uth  end  of  the  bridge,  east  of  the  road;  elevation,  24.54  feet.  Elevations  refer  to  the 
datum  of  the  gage. 
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STREAM   MEASUREMENTS   IN    1905,   PART    IX. 


Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  uf 
the  United  States  Geological  Survey: 

DeBcription:  84,  p  139;  99,  p  315;  131,  p  187. 

Discharge:  84,  p  139;  99,  p  315:  131,  p  188. 

Discharge,  monthly,  131,  p  189. 

Gage  heights:  84.  p  140:  99,  p  316;  131,  p  188.  * 

Discharge  metisurements  of  Washita  River  at  Anadarko,  Olda. 


Date. 


January  28 . 
April2..\.. 


Hydrographer. 


Width. 


Area  of 
section. 


E.  R.  Kerby. 
do 


April24 '  J.M.  Oilee 

April  24 1 do..'. 

April  25 Murphy  and  Kerby . 

April  25 \ do 


May  22 ^  E.  R.  Kerby. 

Junes '  J.  M.  Giles... 

Junes I  E.  R.  Kerby. 

June  21 , do 

July  3 1 do 

July  10 do 

July  24 1  .T.  M.  Giles... 

August  28 1  E.  R.  Kerby. 

August  28 do 


.do. 


September  6... 

September  25 . . '  J.  M.  Giles. . . 

September  26 do 

September  26 .. '  E.  R.  Kerby. 

September  26 . . ' do 

October  1 do 

October  16 do 

October  24 ' do 

November  4 . . . ' do 

November  17 do 

November  25 do 

November  30..' do 

November  30  . .  i do 

December  4 i do 

December  6 i do 

December  18..., do 

December  20...' do 


I 
Feet.   1 

60 

67  ' 

6G 
66  I 
70  I 

70  I 
70  I 

70, 
70  I 

70  j 
60  ' 

68  ' 
70  I 

«7i 
»7| 


Square 
feet,      j 

ml 

150  I 

153  I 
210  I 
219 
322 
360  I 
279  I 
183' 
132 
157  I 
286  I 
138  'i 

138  i 
119  I 
134  ' 

128  i 
130  i 
130  I 

94, 

92  I 

137  I 

129  I 
222  I 

219  j 
185  j 

154  ! 

142  1 

139  I 


Mean 
velocity. 


Gage 
height. 


Feet  per 
second.   I 

1.47 

1.34  ' 
1.47  i 

1.43  j 
1.85  I 
1.93 
2.55' 
2.25 
2.77  ' 
2.20  ' 
1.54  I 
1.45  I 
1.70  , 

1.63  ; 

1.64  I 

1.39  , 

1.40  I 
1.33  , 

1.44  , 
1.43  ' 
1.43  I 
1.08  j 
1.16  I 
1.13  I 
1.28  ' 
1.26  j 
1.66  ' 
1.60  j 
,.44  I 

1.35  I 
1.20, 
...4  , 


Feet. 
2.S 
3.20 
3.30 
3.30 
4.11 
4.20 
6.35 
6.50 
6.30 
4.50 
3.70 
3.50 
4.90 
3.30 
3.30 
2.90 
3.10 
3.00 
3.0U 
3.00 
2.60 
2.50 
2.50 
2.59 
2.80 
2.70 
3.80 
3.70 
3.30 
3.05 
2.90 
2.85 


Dis- 
chjirgc. 

Second- 
feet. 

13* 

229 
2-21' 
219 
4(6 
424 
822 
812 
774 
4(r2 
303 
22^ 
4K« 
220 
22P 
I6i> 

l^: 

171 
l!i" 
1H> 
\M 
1* 
1(17 
W 
175 

26- 

17i 
173 
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Daily  gage  height,  in  feet,  of  Washita  Rii^r  at  Anadarko,  OHa.jfor  1905. 


Day 

Jan. 

Feb.  ] 

1 
Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.55 

2.7 
2.7 

3.3 
3.1 

3.2 

4.3 
4.2 

18.7 
14.8 

3.9 
3.8 

3.1 
4.3 

3.0 
2.9 

2.6 
2.6 

2.5 
2.0 

3.6 

2 

2.55 

3.4 

3 

2.55 

2.8 

3.1 

3.3 

4.0 

12.7 

3.7 

3.6 

2.8 

2.6 

2.5 

3.3 

4 

2.56 

2.8 

3.0 

5.3 

3.9 

9.4 

3.7 

3.2 

2.8 

2.6 

2.5 

3.2 

5 

2.55 

2.8  1 

3.0 

4.4 

3.8 

6.6 

3.5 

3.1 

2.7 

2.6 

2.7 

3.1 

6 

2.55 

2.8  j 

3.1 

4.1 

3.6 

6.0 

3.5 

3.1 

2.8 

2.6 

3.7 

3.0 

- 

2.55 

2.8  1 

2.9 

2.9 

3.3 

3.5  j 
3.8 

3.8 
3.8 
3.7 

3.5 
3.4 
3.3 

5.8 
5.9 
6.8 

3.4 
3.4 
3.5 

3.0 
2.9 
2.8 

3.0 
3.2 

4.7 

2.6 
2.5 
2.5 

3.9 
3.5 
3.4 

3.0 

8. 

2.55 

3.0 

9 

2.55 

2.9 

10 

2.5 

2.9 

4.3  1 

3.7 

3.4 

7.4 

3.5 

2.8 

7.7 

2.5 

3.2 

2.8 

11 

2.5 

2.9  1 

3.8, 

7.3 

3.6 

9.6 

3.4 

2.7 

8.4 

2.4 

3.0 

2.8 

12 

2.5 

2.9' 
2.9  1 

3.5, 
3.3  1 

8.2 
6.3 

3.8 
5.2 

7.2 

5.8 

3.7 
3.4 

2.7 
2.9 

8.G 
5.9 

2.4 
2.5 

3.2 
3.5 

2.8 

13 

2.5 

2.9 

U 

2.5 

2.9  1 

3.1  1 

4.5 

8.2 

5.5 

3.4 

3.1 

7.1 

2.4 

3.2 

2.9 

15 

2.5 

2.8  1 

3.1  ; 

3.7 

10.1 

5.1 

3.4 

4.2 

4.8 

2.5 

2.9 

2.9 

16 

2.5 

2.8, 

3.0  1 

3.7 

7.7 

5.2 

3.3 

9.1 

4.2 

2.6 

2.9 

2.9 

17 

2.65 

2.8  1 

3.5  ' 

3.7 

6.2 

5.3 

3.2 

9.4 

3.9 

2.5 

2.9 

2.9 

18 

2.65 

2.8 

4.0 

3.7 

5.7 

5.0 

3.3 

9.6 

3.7 

2.5 

2.7 

2.9 

19 

2.65 

2.9  1 

4.3 

3.4 

4.3 

4.8 

3.4 

6.4 

3.6 

2.4 

2.7 

2.8 

ao 

2.65 

2.9 

4.7 

3.4 

4.0 

4.7 

3.6 

6.4 

33 

2.4 

2.7 

2.8 

Ul 

2.65 

3.0  t 
3.2  > 

5.1 
6.0  > 

3.3 
3.2 

5.8 
6.5 

4.5 
4.3 

3.3 
3.4 

6.1 
4.6 

3.2 
3.2 

2.6 
2.5 

2.6 
2.6 

2.8 

22 

2,6 

2.8 

23 

2.6 

3.5  t 

5.0 

3.2 

6.4 

4.3 

5.2 

4.1 

3.4 

2.5 

2.6 

2.8 

24 

2.6 

3.7 

3.9  1 

3.2 

6.2 

4.2 

5.2 

3.9 

3.3 

2.5 

2.6 

2.8 

25 

2.6 

4.0 

3.6  1 

4.1 

5.4 

4.1 

4.5 

3.7 

3.2 

2.5 

2.6 

2.8 

26 

2.6 

4.2 

3.5  1 

6.0 

5.2 

4.0 

4.3 

3.5 

3.0 

2.5 

2.6 

2.8 

•■>7 

2.6 

3.7 
3.5 

3.5 
3.6 

10.8 
11.0 

12.6 
14,9 

4.0 
4.1 

4.1 
3.6 

3.4 
3.3 

2.9 

2.8 

3.5 
2.5 

2.6 
6.6 

2.8 

28 

2.6 

2.8 

29 

2.7 

1 

4.6 ; 

6.2 

17.0 

3.9 

3.4 

3.2 

2.7 

2.5 

5.0 

2.8 

30 

2.7 

2.7 

1 

1 

5.1 

18.3 
18.8 

3.8 

3.3 
3.2 

3.2 
3.1 

2.7 


2.5 
2.5 

4.2 

2.8 

31 

1. 

2.8 

. 

Note.— Ice  coDditions  January  10-16  and  February  3-14;  gage  heights  to  top  of  ice.    Oagc  heights 
estimated  J  une  ^4  and  Decemoer  31. 
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Dail'!/ discharge y  in  second-feet,  of  Washita  River  near  Anadarko,  Olda^^for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

832 
715 
676 
606 
870 
990 


960 

1 

IW 
105 
105 
105 
105 
105 
105 
105 
105 

144 

144 

240 
207 
207 
191 
191 
207 
240 
273 
325 
413 
325 
273 
240 
207 
207 
191 
273 
360 
413 
486 
560 
730 
.'M2 
342 
290 
273 
273 
290 
470 

229 
240 
600 
430 
378 
325 
325 
295 
205 
990 

775 
440 
295 
295 
284 
284 
234 
234 
220 
202 
202 
202 
405 
780 

455 
43.5 
400 
380 
363 
327 
310 
290 
274 
28b 
320 
354 
.13 

795 
698 
436 
382 
718 
853 
835 
795 
641 
603 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

677 

14 

620 

15 

160 
160 
160 
160 
175 
175 
191 
224 
273 
308 
360 
395 
308 
273 


544 

16 

563 

17 

18 

136 
136 
136 
136 
136 
130 
130 
130 
130 
130 
130 
130 
144 
144 
144 

581 
525 

19 

20 

21 

489  1 
470  1 
432 

22 

390 

23 

383 

24 

25 

3601 
334  I 

27 

310 
300 

28..  .. 

310  ' 

29 

30 

820 
603 

288  1 
250  ' 

31 

1 

1 

July. 

Aug. 

Sept. 

254 

178 

177  , 

227 

382 

162  j 

203 

262 

148 

218 

194 

148 

1S4 

178 

13.5! 

198 

183 

150  j 

180 

167 

182' 

197 

152 

213  ' 

211 

137 

474  1 

228 

137 

1 

213  1 

120 

262  , 

120 

1 

213  i 

152 

693  1 

Sept.     Oct.      Nov.     Dec. 


213 
213 
203 
186 
203 
220 
252 
203 
224 
544 
544 
412 
377 
341 
255 
227 
210 
196 


j   183 
I   369 


7W) 

790 

450 

357 

324 

289 

258 

242 

226 

208 

208  ' 

194  I 


925 

481 

373 

323  I 

288  I 

272 

222 

206 

206  < 

237  , 

222 

206 

181  ' 

175 

160 

144 

144  , 


134  , 

134 
134 
134  ! 
134  I 
134 
134  ' 
105 
105 
105 

90 

90 
100 

8.5' 
100 
115 
100 
JOO 

85 

85 
107 
107 
107 
107 
107 
107 
106 
106 
106 
105 
105 


106 
105  ' 
104 
104 
136 

aoo 

342 
273 

256 
224 

196 
230  ' 
285 
2J4i 
190 
190  I 
190  I 
157 
157! 
157  , 
142 
142! 

142 : 

13S 

138  ' 

141  ; 

148 
880 
580 
436 


I 


I 


JOn 

2*1' 

:«: 

23r' 
m 

!«• 
175 
Ic* 
15S 
15S 
175 
175 
175 
171 
171 
171 
IfL 
\V. 

It: 
ifc: 

lej 
itt: 
lej 
If. 
i'O 

162 
IW 
\^ 


Note.— The  dally  discharge  was  obtained  by  Indirect  method, 
estimate  was  made  for  gage  heights  above  7.5  feet  owing  to  lack  of 


No  estimates  for  ice  conditions.    N\ 
measurements. 


Estimated  monthly  discharge  of  Washita  River  at  Anadarko,  Okla,,for  1905. 


Dischar^  in  second-feet. 


Month. 


January  1-9, 17-31 

Fcbniary  1-2, 15-28... 

March  1-29 

April  (26  day 8) 

May  (23  days) 

June  (25  days) 

July 

August  (28  days) 

September  (27  days) . 

October 

November 

December 


Maximum    Minimum.      Mean. 


144 
395 
730 


(») 
(«) 

(«) 
(«) 


134 
880 
333 


105  ' 

144  1 
191  I 
202  I 
274 
250  ' 
180  I 
12U  ' 
135  I 
85| 
104  I 
15S 


Total  ir 
acre-feel 


124 
226 

5,Wii 

319 

IK  .;-. 

399 

31. -^N 

503 

22.Q.V 

541 

»,<» 

252 

15-.=.« 

287 

i:.- 

268 

14.. V- 

100 

6,7.- 

227 

IX  V 

187 

11,:-* 

The  period. 


17V,  *■» 


a  Discharge  beyond  limits  of  rating  table. 


RED    RIVER    DRAINAGE    BASIN. 
OUACHITA   HIVErt  NEAR  M AI.VERN,  ARK. 


99 


Tliis  station  was  established  March  3, 1903,  at  the  Rockport  Bridge,  1}  miles  northwest  of 
Malvern,  Ark.,  and  was  discontinued  April  30, 1905.    The  gage  was  read  by  A.  M.  Baker. 

InCbnnation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

I>escription:  99,  pp3I3-3H;  131,  p  190. 
Discbarge:  99.  p  3H;  131,  p  190. 
Discharge,  monthly:  131,  p  193. 
Gage  heights:  99.  pp  3 14-3 1.*);  131,  p  J91. 
Rating  table:  131.  p  192. 

Daily  gage  height,  in  feet,  of  Ouachita  River  near  Malvern,  Ark.,  for  1906. 


Day. 

I ' 

2 i 

3 

4 :.... 

6 

7.... ' 

9 1 

10 1 

11 1 

12 1 

'^ t 

1^ ! 

'•' I 

16 ' 


Jan.       Feb.       Mar.       Apr. 


Day. 


Jan.    I    Feb. 


I 


0.4 
.3  I 
,.3  I 
1.3  ! 
1.2  I 

1.2  I 
1.2 
1.0  i 

1.3  I 
2.0  ' 
1.9 

11.2 

10.9 
7.5 
5.2 
5.1 


3.0 

3.9 

3.2 

2.8 

2.6 

2.4 

2.4 

3.0 

3.7 

4.5 

4.9 

5.8  ' 

6,0  ' 

5.0  ' 

4.7  I 

4.0' 


3.8 
3.7 
3.2 
3.0 
2.9 
2.7 
2.7 
4.6 
12.5 
15.8 
11.2 
8.1 
6.5 
•5.5 
4.8 
4.2 


6.4 
5.4 
6.1 
12.0 
7.9  I 
6.1 
5.2 

4.7  ' 
4.2 

3.8  ! 
7.5 
7.9 
6.3 
6.7 
8.6 
8.5  ! 


I 


5.0  I 

3.5  I 
3.8 
3.8  I 

3.6  I 
3.2 
3.0 
2.9 
2.7 
2.5 
2.1 
2.0 
2.4 
2.5 
2.7 


3  7 
3.5 
4.0 
3.7 
3.7 
4.2 
5.0 
5.6 
5.7 
5.4 
4.9 
4.2 


Mar. 

3.9 
4.0 
4.0 
4.0 
3.9 
3.7 
3.5 
3.5 
3.1 
3.0 
3.0 
2.9 
4.5 
8.4 
8.9 


Apr. 

6.7 
5.6 
5.4 
6.5 
7.7 
7.4 
6.6 
5.3 
7.5 
8.3 
7.1 
6.0 
5.4 
4.6 


OUACHITA  RIVER  AT  ARKADEL.PHIA,  ARK. 

Thui  station  was  established  August  1, 1905,  by  T.  U.  Taylor.  It  is  located  at  the  bridge 
of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark. 

Tlie  channel  is  straight  for  500  feet  above  and  1,200  feet  below  the  station.  The  current 
in  sluggish  at  low  water.  During  floods  the  water  spreads  out  over  both  banks,  but  the  rail- 
road embankment  on  the  west  side  forces  it  through  the  main  channel  unless  the  flood  is 
high  enough  to  flow  over  the  railroad  tracks  near  the  passenger  depot,  one-fourth  mile  west 
of  the  bridge.  On  the  east  bank  the  flood  water  flows  under  73  trestle  bents  of  12  feet  clear 
s]>ace  each.    The  highest  water  on  record  occurred  in  1882,  gage  height  27.00  feet. 

IKacharge  measurements  are  made  from  the  three-span  railway  bridge.  The  initial  points 
for  soundings  are  the  east  faces  of  the  east  abutment  and  each  pier,  each  span  being  treated 
as  a  separate  channel. 

A  standard  chain  gage  is  located  on  the  upstream  side  of  the  bridge  near  the  middle  of  the 
first  span  from  the  right  bank.  During  1905  the  gage  was  read  once  each  day  by  J.  W.  Wilson. 
JBench  marks  were  established  as  follows:  (1)  The  top  of  the  tie  at  the  gage  box;  elevation, 
35.27  feet.  (2)  The  bridge  seat  on  the  north  side  of  the  west  abutment;  elevation,  31.22 
feet.  (3)  A  spike  in  the  easternmost  of  three  gum  trees  about  one-eighth  mile  from  the 
bridge  directly  across  the  track  from  the  pumping  station  of  the  city  waterworks;  elevation, 
!27.00  feet.  (4)  United  States  Geological  Survey  bench  mark  in  the  northwest  corner  of  the 
eourt-houae,  marked  ''246.00; "  elevation,  124.57  feet.  Elevations  refer  to  the  datum  of  the 
gage.     Bench  mark  No.  4  is  246.00  feet  above  sea  level. 
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Daily  gage  height,  in  feel.  ofOvaMUi  River  at  Arkadelphiay  Ark. ^  for  1906, 


Day. 

Aug. 

5.7 
3.8 
2.8 
2.6 
2.3 
2.2 
2.0 
1.9 
1.7 
1.6 
1.5 
1.4 
1.3 
1.6 
2.3 
2.0 

Sept. 

2.9 
2.9 
3.0 
2.8 
2.8 
2.7 
2.7 
2.9 
3.5 
3.5 
3.3 
4.1 
4.6 
4.3 
3.8 
3.6 

Oct. 

2.9 
2.9 
3.0 
3.6 
3.9 
4.0 
3.9 
3.7 
3.5 
3.4 
3.3 
3.1 
3.0 
3.0 
2.9 
2.9 

Nov. 

4.6 
4.3 
4.1 
4.0 
5.1 
9.2 
8.3 
7.2 
6.6 
11.0 
11.7 
8.1 
8.2 
7.0 
6.8 
6.8 

Dec. 

7.1 

Day. 

•Aug. 

Sept. 

3.4 
3.2 
3.2 
3.2 
3.4 
3.7 
4.0 
3.3 
3.2 
3.1 
3.0 
3.0 
3.0 
3.0 



Oct. 

2.9  1 
2.9  I 
3.1 
4.7  1 

4.7  1 
4.5  ' 
4.2  1 
4.2  ! 
6.3 
9.5  1 
8.7 
C.9 

5.8  ' 
5.2  1 

4.9  ^ 

Nov. 

5.5 
5.2 
4.9 
4.7 
4.5 
4.3 
4.2 
4.4 
4.3 
4-6 
4.9 
4.8 
10.7 
9.5 

Dec. 

1 

1  17 

.3 

1.9 

1.8 

2.2 

2.2 

2.1 

1.8  J 

1.5 

1.4 

1.4 

2.4 

3.1 

3.0 

3.0 

2.9 

^k'Z 

2 

3.4 
15.1 

I  18 

'  19 

5.0 

3 

5.1 

4 

10.3 

20 

7.4 

5 

8.3  jj  21 

7.2    '  22.   -^. 

10  3 

6                     .     . 

10  5 

7 

6.6 
6.1 
5.7 
6.4 
5.1 
5.0 
4.9 
5.2 

,23 

12.7 

8 

1  24 

10.4 

9 

25 

8  6 

10 

126 

|27 

7-5 

11 

6.^ 

12  . 

28 

8  0 

13 

'a 

14 

lao 

7.6 

15 

16 

5.4  ||  31 

5.3  li 

7.2 

INDEX. 


Page. 

Acknowledgmrata 12 

Acre-foot,  definition  of 4 

Alfalfa,  Colo., 

Purgatory  River  near: 

deacTiptlon 41-42 

discharge 42 

discharge,  monthly 44 

gage  heights 43 

rating  Uble 44 

Alva,  Okla.. 

Salt  Fork  of  Arkansas  River  near: 

description 35-37 

discharge 37 

gage  heights 37 

Anadarko,  Okla., 

Washita  River  near: 

descnption 95-96 

discbarge 96 

discharge,  daily 98 

discharge,  monthly 98 

gage  heights 97 

Arkadelphia,  Ark., 
Ouachita  River  at: 

description 99 

gage  heights 100 

Ark&lon,  Kans., 

Cimarron  River  near: 

description 48-49 

discharge 49 

gage  heights 49 

Arkansas,  district  hydrographer  for 12 

Arkansas  City,  Kans., 
Arkansas  River  near: 

description 34-35 

discharge 35 

discharge,  monthly 36 

gage  heights 35 

rating  table 36 

Arkansas  River  basin : 

description 19-21 

Arkansas  River  near- 
Arkansas  City,  Kans: 

description 34-35 

discbarge 35 

discharge,  monthly 36 

gage  heights 35 

ratbigUble 36 

Canyon,  Colo. : 

description 21-22 

discbarge 22 

discharge,  monthly 24 

gage  heights 23 

rating  tables 23,24 


I  Arkansas  Rivcrnear—  Page. 

Dodge,  Kans.: 

description 30 

I                discliarge 30 

discharge,  monthly 32 

gage  heights 31 

rating  tables.^ 31,32 

Hutchinson,  Kans.: 

description 32 

discharge 33 

discharge,  monthly 34 

gage  heights 33 

rating  table 34 

Pueblo,  Colo. : 

description 24-25 

discharge 26 

dischai^.  monthly 27 

gage  heights 26 

rating  tables 27 

Syracuse,  Kans.: 

description 28 

discharge 28 

discharge,  monthly 30 

•    gageheights 29 

rating  table 29 

Arkansas  River,  Salt  Fork,  near— 
Alva,  Okla.: 

description 36-37 

discharge 37 

gage  heights 37 

Tonkawa,  Okla.: 

description 38 

discharge 38 

gage  heights 39 

Arthur  City,  Tex., 
Red  River  at : 

description 72 

discharge 72 

gage  heights 73 

Baer,  J.  J.,  acknowledgment  to L2 

Beaver  Creek  at— 
Beaver,  Okla. : 

description 66 

discharge 66 

gage  heights 67 

Beeson,  Mclvin.  aid  by 12 

Big  Cypress  Creek,  Tex.: 

description 72 

Brennan,  M.  S.,  Aid  by 12 

Brick,  Thomas  E.,  aid  by 12 

Cable  station,  figure  showing 7 

Calvin,  Ind.  T., 

Canadian  River  at: 

description 58 

101 


102 
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Calvin,  Ind.  T.— Continued.  Page. 

Canadian  River  at: 

discharge 58 

discharge,  monthly 60 

gage  heights 59 

rating  table 59 

Canadian  River  basin:  ' 

description 58 

Canadian  River  at— 

Calvin;  Ind.  T.: 

description 58 

discharge 58 

discharge,  monthly 60 

gage  heights 59 

rating  table 59 

Logan,  N.  Mex.: 

description ^ 60 

discharge 60 

gage  heights 60 

Canadian  River,  North  Fork,  near- 
El  Reno,  Okla.: 

description 69 

discharge 69 

discharge,  monthly 71 

gage  heights 70 

rating  table 71 

Woodward,  Okla.: 

description 67 

discharge 68 

gage  heights 68 

Canyon,  Colo., 

Arkansas  River  near: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  Ubles 23,24 

Catoosa,  Ind.  T., 

Verdigris  River  near: 

description 52-53 

discharge 53 

gage  heights 53 

Cimarron  River  basin : 

description 44-45 

Cimarron  River  near— 

Arkalon,  Kans.: 

description 48-49 

discharge " 49 

gage  heights 49 

Garrett,  Okla. 

description 46 

discharge 47 

dischai^e.  monthly 48 

gage  heights 47 

rating  table 48 

Kenton.  Okla.: 

description 45 

discharge 45 

gage  heights 46 

Waynoka,  Okla.: 

description . . ., 50 

discharge 50 

gage  heights 51 

Computation,  methods  of 10-11 

rules  for — 

Courtois  Creek  at— 

Scotia,  Mo.: 

description 18 


Courtots  Creek  at—  Page. 
Scotia,  Mo.— Continued. 

discharge 19 

gage  heights 19 

Current  meters,  classes  of 8 

methods  of  using 8-10 

Dodge,  Kans., 

Arkansas  River  near: 

description 30 

discharge 30 

discharge,  monthly 32 

gage  heights 31 

rating  tables 31. 32 

Drainage  basins,  list  of 2-3 

Elk  Creek  near— 
Hobart,  Okla.: 

description 82 

discharge 82 

gagebeigbta 83 

Elm  Fork  of  Red  River: 

description 72 

near  Mangum,  Okla.: 

description 79 

discharge 79 

discharge,  daily 81 

discharge,  monthly 81 

gage  heights 80 

El  Reno,  Okla.. 

North  Fork  of  Canadian  River  near: 

description . . .' 69 

discharge 69 

discharge,  monthly 71 

gage  heights 70 

rating  table 71 

Equivalents,  table  of 5-6 

Eureka,  Mo., 

Meramec  River  near; 

description 14-15 

discharge 15 

diecharge,  monthly 16 

gage  heights 13 

rating  table 16 

Fall  River  at— 

Fall  River,  Kans.: 

description 54 

discharge 54 

gage  heights 55 

Floats,  use  of,  in  measuring  discharge 8 

Fort  Gibson,  Ind.  T., 
Neosho  River  at: 

description c5-57 
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PRCXiRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 

PART  X. 


By  T.  U.  Taylor  and  John  C.  Hoyt, 


INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  col- 
Jection  of  facts  concerning  anci  the  study  of  conditions  affecting  the  behavior  of  water 
from  the  time  it  reaches  the  earth  as  niin  or  snow  until  it  joins  the  oceans  or  great 
navigable  rivers.  These  investigations  became  a  distinct  feature  of  the  work  of  the 
Survey  in  the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
X.  Mex.  The  first  specific  appropriation  for  gaging  streams  was  made  by  the  act  of 
August  18,  1894,  which  contained  an  iti»ni  of  $12,500  "for  gauging  the  streams  and 
determining  the  w^ater  supply  of  the  United  States,  including  the  investigation  of 
underground  currents  and  artesian  wells  in  the  arid  and  semiarid  sections."  (28 
Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by 
the  following  table: 

Annual  approprialiona  for  hydrographic  mtn^eys  for  the  fiscal  yearn  ending  June  SO, 

1895  to  1906, 

IS95 $12,500  I  1901 $100,000 

1M<J6 20,000,  1902 100,000 

1K97 GO.OOO   1903 200,000 

1«98 50,000   1904 200,000 

1«&9 50,000   1906 200,000 

1900 50,000  I  1906 200,000 

As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended, 
and  at  the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of 
standard  methods  and  by  grouping  the  States  into  districts,  in  each  of  w^hich  a  dis- 
trict hydrographer  and  a  corps  of  assistants  carry  on  a  comprehensive  study  of  the 
hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to 
the  flow  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow. 
Information  is  also  collected  concerning  river  profiles,  duration  and  magnitude  of 
flixKls,  water  power,  etc.,  which  may  be  of  use  in  hydrographic  studies.  This  work 
includes  the  study  of  the  hydrography  of  every  imiwrtant  river  ba.sin  in  the  Unite<l 
States,  and  is  of  direct  value  in  the  commercial  and  agricultural  development  of  the 
country. 

In  order  to  collet^t  the  material  from  which  estimates  of  daily  flow  are  made, 
ga^ng  stations  are  established.  The  selection  of  a  siti^  for  a  gaging  station  and  the 
length  of  time  it  is  maintained  depend  largely  on  the  physical  features  and  the  needs 
of  each  locality.     If  the  water  is  to  be  UHe<l  for  power,  sijccial  effort  is  made  to  obtain 
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information  concerning  the  minimum  flow;  if  water  ia  to  be  stored,  the  maximum 
flow  receives  special  attention.  In  all  sections  of  the  country  permanent  gaging 
stations  are  maintained  for  general  statistical  purposes  to  show  the  conditions  exist- 
ing through  long  periods.  They  are  also  used  as  primary  stations,  and  their  records, 
in  connection  with  short  series  of  measurements,  serve  as  bases  for  estimating  the 
flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  Division  of  Hydrography  has  continued  mea^*- 
uring  the  flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new 
and  improved  methods  have  been  introduced  by  which  the  accuracy  and  value  of 
the  results  have  been  increased.  Approximately  800  regular  gaging  stations  were 
maintained  during  the  year,  and  an  exceptionally  large  number  of  miscellaiieouH 
measurements  and  spe<dal  investigations  were  made.  The  Report  of  Progress  of 
Stream  Measurements,  which  contains  the  results  of  this  work,  is  published  in  a 
series  of  fourteen  Water-Supply  and  Irrigation  Papers,  Nos.  165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 
No.  166.  Hadson,  Pataaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  draina^ei>. 
No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  eastern  Gulf  of  Mexico  drainages. 
No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 
No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay,  and  upper  eastern  and  western  Mississippi  River  drainages. 
No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 
No.  174.  Western  Gulf  of  Mexico,  and  Rio  Grande  drainages. 
No.  175.  Colorado  River  drainage. 
No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 
■  No.  17H.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  reflult^ 
of  the  computations  based  on  the  observations,  and  such  other  information  as  may 
have  a  direct  bearing  on  the  study  of  the  subject  and  include,  a8  far  as  practicable, 
descriptions  of  the  basins  and  the  streams  draining  them. 

For  the  purpase  of  introducing  uniformity  into  the  rejxjrts  for  the  various  years 
the  drainages  of  the  United  States  have  been  divided  into  eleven  grand  divissions, 
which  have  been  again  divided  into  secondary  divisions,  as  shown  in  the  following 
list.  The  Progress  Report  has  ])een  made  to  conform  to  this  arrangement,  each  part 
containing  the  data  for  one  or  more  of  the  secondary  divisions.  The  sett)n<lary 
divisions  have,  in  most  cases,  beenredivided,  and  the  facts  have  been  arranged,  as 
far  as  practicable,  geographically. 

lAst  of  drainage  ba»his  m  the  United  States. 

NORTHERN  ATLANTIC  DRAINAGE  BASINS. 

St.  Johns.  Thames. 

St.  Croix.  Housatonic. 

Penobscot.  Hudson. 

Kennebec.  Passaic. 

Androscoggin.  Raritan. 

Presunipscot.  Delaware. 

Saco.  Susquehanna. 

Merrimac.  Potomac. 

Connecticut.  Minor  Chesapeake  Bay. 

Bliickstone.  Minor  northern  Atlantic. 

80UTI1BRV  ATLANTIC  DRAINAGE  BASINS. 

.Tames.  G reat  Pedeo  ( Yad kin) . 

Chowan.  Siuitee. 

Roanoke.  Savannah. 

Tar.  Ogeechee. 

Neuse.  AUaninha. 

Cape  Fear.  Minor  80uthern  Atlantic. 
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DURING    1905. 


DRAINAOK    BASTN8. 

KA8TRRN  UTLF  OF  MRXK'O  DRAIN AOK  RASIN8. 

Suwanee.  Pearl. 

A(iaIachicola.  Minor  eastern  Gulf  of  Mexico. 

Mobile. 

KASTEBN  MI8BI88IPPI   RIVER  DRAINAOR  RABINS. 

LowiT  eastern  Mifiidssippi.  Tppcr  eantem  MisHiwippi. 

Ohio. 

8T.  LAWRENCE  RIVER  DRAINAGE  RABINS. 

I^ko  Superior.  Nia«:am  Rtver. 

Lake  Michigan.  Lake  OnUrlo. 

Lrtko  lluroo.  Lake  Champlain  (Richelieu  River). 

Lake  St.  Clair.  Minor  St.  Lawrence. 

Lake  Erie. 

WESTERN  MISSISSIPPI   RIVER   DRAINAGE  SARINS. 

rpper  western  Mississippi.  Lower  western  Missiwippi. 

Missouri.  Arkansa.<<. 

Meramec.  Red. 

WESTERN  GTLF  OF  MEXICO   DRAINAGE  RABINS. 

Sabine.  Guadalupe. 

Neches.  San  Antouio. 

Trinity.  Nueces. 

BnizoA.  Rio  Grande. 

Colorado  (of  Texas).  Minor  western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

\Va.<«tch  Mountains.  Sierra  Nevada. 

Humboldt.  Minor  streams  in  (ireat  Basiin. 

PACIFIC  COAST  DRAINAGE  BASINS. 

Southern  Pacific.  Columbia. 

5^n  Francii«'o  Bay.  Puget  Sound. 

Northern  Pacific. 


HUDSON   BAY   DRAINAGE  BASINS. 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream— "the  run-off"  or  ** discharge" — is 
expressed  in  various  terms,  each  of  which  has  become  associated  with  a  certain  class  of 
work.  These  terms  may  be  divided  into  two  groups:  (1)  Those  which  represent  a 
rate  of  flow,  as  second-feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second- 
feet  per  8(iuare  mile;  and  (2)  those  which  represent  the  actual  quantity  of  water,  as 
nin-off  in  depth  in  inches  and  acre- feet.    They  may  be  defined  as  follows: 

**  Second -foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  dis- 
charge of  water  flowing  in  a  stream  1  foot  wide  and  1  foot  deep,  at  a  rate  of  1  foot 
per  second.  It  is  generally  used  as  a  fundamental  unit  from  which  others  are 
computed. 

** Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city 
water  supply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1 
inch  scjuare  under  a  head  which  varies  locally.  It  has  been  commonly  used  by 
miners  ami  irrigators  throughout  the  West,  ami  is  defined  by  statute  in  each  State 
in  which  it  is  used. 

*  *  Se<x»nd-feet  j>er  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of 
water  flowing  per  sei^ond  from  each  8<|uare  mile  of  area  drained,  on  the  assumption 
that  the  run-off  is  distributed  uniformly  lK)th  as  regards  time  and  area. 

*'  Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  bo  covered  if 
all  the  water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  dis- 
tributed on  the  surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is 
OBually  expressed  in  depth  in  inches. 
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"Acre-foot**  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  retjuiretl  to 
cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with 
storage  for  irrigation  work.  There  is  a  convenient  relation  between  the  second-foot 
and  the  acre-foot.  One  second-foot  flowing  for  twenty-four  hours  will  deliver  86,400 
cubic  feet  or  approximately  2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  ail  the 
facts  obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and 
equipment  as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give, 
as  far  as  possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the 
station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurenoents 
made  during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage 
height,  the  area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the 
river  as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height 
given  in  the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero 
of  the  gage.     At  most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the 
river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge  the  column  headed  *'Maximiun" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  highest;  this  is  the 
flow  as  given  in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is 
the  mean  for  the  day  there  might  have  been  short  periods  when  the  w^ater  waa  higher 
and  the  corresponding  discharge  larger  than  given  in  this  column.  Likewise  in  the 
column  of  **  Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when  the 
mean  gage  height  was  lowest.  The  column  headed  **  Mean  "  is  the  average  flow  for 
each  second  during  the  month.  On  this  are  based  the  computations  for  the  three 
remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special 

rules  have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of 
error  Is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the 
\SL»t  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  6,  drop  it  without  changing  the  preced- 
ing figure.    Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  6,  drop  it  and  increase  the  preced- 
ing figure  by  1.    Example:  1,827.6  becomes  1,828. 

(f)  When  the  figure  in  the  place  to  be  rejected  is  6,  and  it  is  preceded  by  an  even  figure,  drop  the 
5.    Example.  1.82M. 5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the 
6  and  Increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 

Special  rules  for  computation. 

1.  Rating  tables  are  to  be  constructed  ns  clone  as  the  data  upon  which  they  are  based  will  wairsnt. 
No  decimals  are  to  be  used  when  the  discharge  is  over  ."iO  second-feet. 
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2.  Daily  discharires  .nhall  be  applied  directly  to  the  gage  heights  as  thoy  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100 
tiecond-feet.  Between  100  and  10,000  second-feet,  the  last  flgure  in  the  monthly  mean  shall  be  a  sig- 
nificant figure.    This  also  applies  to  the  yearly  mean. 

4.  Secocd-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out 
to  at  lea.Mt  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 
preceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
E  cample:  1.25;  .125;  .012;  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in 
three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  »econd-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
&16,2T2  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second- foot  for  one  year  covers  one  Hquare  mile  1.131  feet  deep,  13.572  inches  deep. 
1  necond-foot  for  one  year  eqnals  0.000214  cubic  mile:  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  Inches  equal  77  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.60  second-feet. 
100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  miner's  inches. 
100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 
1,000,000  United  States  gallons  per  day  equ^l  1.55  second-feet. 
1,000,000  United  States  gallons  equal  3.07  acre  feet. 
1,000,000  cubic  feet  equal  22.95  acre-feet 
1  acre- foot  equals  325,850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  eqnals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  eqnals  1.G09S5  kilometers. 

1  mile  equals  1,760  yards;  equals  5.280  feet;  equals  63,860  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  aqu&re  mile  equals  259  hectares. 
1  square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  eqnals  7.48  gallons;  equals  0.804  bushel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,198,000.000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  gallon  equals  8.7854  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
1  troy  pound  equals  5,760  grams. 
1  meter  equals  89.37  inches.    Log.  1.5951654. 
1  meter  equals  3.280833  feet    Log.  0.5159642. 
1  meter  equals  1.093611  yards.    Log,  0.0388629. 
1  kilometer  equals  3,281  feet;  equals  five-eights  mile,  nearly. 
1  square  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet:  equals  1.308  cubic  yards. 
1  liter  equals  1.0667  quarts. 
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1  gram  equals  15.43  grains. 

1  kilogram  equals  2.204()  pounds. 

1  tonneau  equals  2,204.6  pounds. 

1  foot  per  second  equals  1.097  kilometers  per  hour. 

1  foot  per  second  equals  0.68  mile  per  hour. 

1  cubic  meter  per  minute  equals  0.588*3  second-foot. 

1  atmosph  ?re  eciuals  15  pounds  per  square  Incli;  equals  1  ton  per  square  foot;  equals  1  kilognm  per 

square  centimeter, 

Aceclemtion  of  gravity  equals  32.16  feet  per  second  every  second. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76  kilogram-meters  por  second. 

1  horsepower  equals  740  wattn. 

1  horsepower  eciuals  1  second-foot  falling  8.8  feet. 

li  horsepowers  equal  about  1  kilowatt. 

m       ,     ,  *         .  <  .  .      Sec.-ft.  X  fall  in  fc^t 

To  calculate  waterr>ower  quickly: j^j^ =  net  horsepower  on  water  wheel,  realizing 

80  per  cent  of  the  theoreticjil  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.40257  i  A-';  U 

length  of  weir  in  inches:  /i-=heiid  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 

To  change  miles  to  inches  on  map: 

Scale  1:125000, 1  mile -0.50()88  inch. 

Scale  1:900(0,    1  mIle-0.70400  inch. 

Scale  1:62500,    1  mile- 1.01376  inches. 

Scale  1:46000,    1  mile =1.40800  inches. 

FIELD  METHODS  OF  MEASURING   STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication 
are  given  in  detail  in  Water-Supply  Papers  No.  94  ( Hydrographic  Manual,  T.  S. 
Geol.  Survey)  and  No.  95  (Accuracy  of  Stream  Mea.«^urenient8).  In  order  that  th<>e 
who  use  this  report  may  readily  become  acquainted  with  the  general  niethcKi!? 
employed,  the  following  brief  description  is  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  thnv 
classes — (1)  those  with  permanent  beds;  (2)  those  with  beds  which  change  only 
during  extreme  low  or  high  water;  (3)  those  with  constantly  shifting  bods.  In 
estimating  the  daily  flow,  special  methods  are  nei^essary  for  each  class.  The  data  on 
which  these  estimates  are  based  and  the  metliods  of  collecting  them  are,  however, 
in  general,  the  same. 

There  are  three  distinct  m(»thods  of  deternnning  the  flow  of  open-channel  streain.— 
(1)  by  measurements  of  slope  and  cross  section  and  the  use  of  Ghezy'sand  Kutter'> 
formulas;  (2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  cur- 
rent and  the  area  of  the  cross  sei^tion.  The  method  chosen  for  any  case  depemls  '^n 
the  local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds  available,  and 
the  length  of  time  that  the  lecord  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to 
be  used  in  the  Chezy  formula,  r=<\/R  s.  This  has  been  utilized  by  Kutter,  both  in 
developing  his  formula  for  c  and  in  determining  the  values  of  the  coefficient  ?*  which 
api)ears  therein.  The  result^  obtaine<l  by  the  slope  method  are,  in  general,  »»nlv 
roughly  approximate,  owing  to  the  difflculty  in  obtaining  accurate  data  and  the 
uncertainty  of  the  value  for  n  to  be  used  in  Kutter's  formula.  The  most  commt>r. 
use  of  this  method  i.s  in  estimating  the  flood  discharge  of  a  stream  when  the  «'nly 
data  available  are  the  cross  section,  the  slope  as  shown  by  marks  along  the  bank, 
and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  shRr]»- 
crested  weirs  can  be  erected,  thc^se  offer  the  best  facilities  for  determining  fiow.  li 
dams  are  suitably  situated  and  constructed,  they  may  l)e  utilized  for  obtaining  reli- 
able estimates  of  flow.  The  conditions  necessary  to  insure  good  results  may  W 
divided  into  two  classes — (1)  those  relating  to  the  physical  characteristics  of  the  darn 
it.self,  and  (2)  those  relating  to  the  diversion  and  use  of  water  around  and  througli 
the  dam. 
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The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that 
hackwater  will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable 
magnitude;  (c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at 
high  stages;  (d)  level  crests,  which  are  kept  free  from  obstructions  cau^<ed  by  floating 
Uygs  or  ice;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used  in  Q=c  b  /tS,  or 
some  similar  standard  weir  formula,  are  known  (s(^  Water-Supply  Pa|)er  No.  150); 
(/)  either  no  flash  boards  or  exceptional  care  in  reducing  leaking  through  them  and 
in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam. 
<  ienerally,  however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part 
or  all  of  the  water  flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured 
and  added  to  that  i^assing  over  the  dam.  To  insure  accuracy  in  such  estimates  the 
amount  of  water  diverted  should  be  reasonably  constant.  Furthermore,  it  should 
be  so  diverted  that  it  can  be  measured,  either  by  a  weir,  a  current  meter,  or  a  simple 
system  of  water  wheels  which  are  of  standard  make,  or  which  have  IxHiU  rated  as 
meters  under  working  conditions  and  so  installed  that  the  gate  openings,  the  heads 
under  which  they  work,  and  their  angular  velocities  may  be  accurately  ol)served. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that 
the  ^timates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration, 
the  use  of  a  head,  on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when 
all  other  conditions  are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant 
i*?  still  essential  if  reliable  results  are  to  be  obtained. 


l-Lti:"'' 


'  Fig.  L— Cable  station,  showing  sc*ftion  of  river,  car,  guge,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  rec- 
ord through  the  periods  of  ice  and  flooils  and  the  disadvantages  of  uncertainty  of 
eoeliicient  to  be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and 
iii«e  of  the  water. 

Velocity  method, — The  determination  of  the  quantity  of  water  flowing  past  a  certain 
section  of  a  stream  at  a  given  time  is  termed  a  discharge  mea.*<urement.  This  quan- 
tity is  the  product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section. 
The  mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed, 
an<l  the  channel  conditipns  at,  above,  and  below  the  gaging  section.  The  area 
depends  on  the  contour  of  the  bed  and  the  fluctuations  of  the  surface.  The  two 
principal  ways  of  measuring  the  velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  eciuipment  of  gaging  stations  for  determin- 
ing dischai^e  by  velocity  measurements  in  order  that  the  data  may  have  the  re<i aired 
degree  of  accuracy.  Their  essential  reciuirements  are  practically  the  same  whether 
the  velocity  is  determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  an<l  below  the  gaging  section;  where  there 
are  no  cross  currents,  backwater,  or  boils;  where  the  bed  of  the  stream  is  reasonably 
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The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  dis- 
charge of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  ga^e, 
and  on  the  general  contour  of  the  bed  of  the  stream,  which  is  detennined  by  i»ound- 
ings.  The  soundings  are  usually  taken  at  each  measuring  point  at  the  time  of  the 
discharge  measurement,  either  by  using  the  meter  and  cable  or  by  a  special  sound- 
ing line  or  rod.  For  streams  with  permanent  l)eds  standard  cross  sections  are  usually 
taken  during  low  water.  These  sections  serve  to  check  the  soundings  which  are 
taken  at  the  time  of  the  measurements,  and  from  them  any  change  which  may  have 
taken  place  in  the  bed  of  the  sti-eam  can  be  detected.  They  are  also  of  value  in 
obtjiining  the  area  for  use  in  computations  of  lijgh-water  measurements,  as  accurate 
soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  disttharge  measurements  from  theol)8erved  velocities  and  depths 
at  various  points  of  measurement,  the  measuring  section  is  divided  into  elementar)' 
strips,  at-  shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined 
separately  fr)r  either  a  single  or  a  <louble  strij).  The  total  discharge  and  the  area  are 
the  sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained  by  di\id- 
ing  the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  tt>  diver* 
sity  and  instability  of  conditions  during  the  winter  period,  and  also  to  lack  of  definite 
information  in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now 
employed  is  to  make  frequent  discharge  measurements  during  the  frozen  periods  by 
the  vertical  velocity-curve  method  and  to  keep  an  accurate  record  of  the  ctmdition?, 
such  as  the  gage  height  to  the  surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ii-e, 
the  thickness  and  character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  l^e  made  by  orm- 
structing  a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  chan- 
nels, but-considering  in  addition  to  gage  heights  and  discharge,  varying  thicknt^es  of 
ice.  Suirh  data  as  are  available  in  regard  to  this  subject  are  published  in  Water  Sup- 
ply Paper  No.  146,  pp.  141-148. 

OFFICE    METHODS    OF   COMPUTING    RUN-OFF. 

There  are  two  princii)al  methods  of  estimating  run-off,  depending  on  whether  or 
not  the  bed  of  the  stream  is  jxirmanent. 

For  stations  on  streams  with  permanent  lieds  the  first  step  in  computing  the  run- 
off is  the  construction  of  the  rating  table,  which  shows  the  discharge  correspjonding 
to  any  stiige  of  the  stream.  This  rating  table  is  applied  to  the  record  of  sta^se  to 
determine  the  amount  of  water  flowing.  The  construction  of  the  rating  tabic 
dei)ends  on  the  method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir 
formula.  The  coefficients  to  l)e  used  in  its  application  depend  on  the  ty|)e  of  dam 
and  other  conditions  near  its  crest.  After  inserting  in  the  weir  formula  the  niea.*s- 
ureil  length  of  crest  and  assumed  coeflicient,  the  discharge  is  comput43d  for  varioa* 
heads,  and  the  rating  table  constructed. 

Ihe  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station 
are  the  results  of  the  discharge  measurement-s,  which  include  the  record  of  staise  i»t 
the  river  at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  vel<H'ity 
of  the  current,  and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  thf 
conditions  at  and  in  the  vicinity  of  the  staticm  is  also  necessary. 

The  construction  of  the  rating  tabic  dejiends  on  the  following  laws  of  flow  for  open, 
permanent  channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  t^>ndi- 
tions  at  or  near  the  gaging  station  remain  constant.  (2)  The  discharge  will  be  tlu- 
Siune  whenever  the  stream  is  at  a  given  stage  if  the  change  of  slope,  due  to  the  ri?* 
and  fall  of  the  stream,  be  neglected.  (8)  The  discharge  is  a  function  of  and  increa.^'e? 
gradually  with  the  stage. 
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The  plottinfi:  of  results  of  the  various  di8c'harg:e  iiieasurementH,  using  j?ape  heights 
ai*  ordinate  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves 
which  show  the  discharge,  mean  velocity,  and  an»a  corresi>onding  to  any  gage  height. 
For  the  development  of  these  curves  there  should  l)e,  therefore,  a  sufficient  number 
of  tUscharge  nit'aeurenients  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2 
shows  a  typical  rating  curve  with  itij  corresjxjnding  mean  velocity  and  area  curves. 

As  the  discliarge  is  the  pwxluct  of  two  factors,  the  area  and  the  mean  velcK'ity,  any 
change  in  either  factor  will  produce  a  corrc^jxinding  change  in  the  dis<*harge:  Their 
curves  are  therefon*  constructed  in  order  tt)  stmly  e^ich  indei)endently  of  the  other. 

The  area  curve  can  l)e  definitely  determine<l  frf>m  accurate  soundings  extending 
to  the  limits  of  high  water.  It  is  always  concave  toward  the  horiz<>ntal  axis  or  on  a 
st might  line,  uuU^ss  tlie  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean  velocity-curve  dei)ends  chiefly  on  the  surface  sIoih*,  the 
nnighn€«8  of  the  l)e<l,  and  the  cross  section  of  the  stream.  Of  tliese,  the  slope  is  the 
]>rii]cii>al  factor.  In  accordance  with  the  relative  changes  of  these  factors  th(»  curve 
may  he  either  u  straight  line,  convex,  or  concave  toward  either  axis,  or  a  combina- 
t:on  of  th"  three.     From  a  ciin^ful  study  of  the  ccmditions  M  i\uy  frs'^in"  ^^tation  the 
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Fni-  2.— Diwlmrge,  mean-velocity,  and  area  carves  for  South  Fork  of  Skykomish  Kivor  near  Imhx, 
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fr»mi  which  the  vertical  velocity-curve  will  take  can  be  predicteil,  and  it  may  Ik* 
extende<i  with  reasonable  certainty  to  stages  l)eyond  the  liniits  of  actual  measnn*- 
inents-  Its  principal  use  is  in  cdhne<;tion  with  the  area  curve  in  locating  errors  in 
ditfchaive  measurements  and  in  amstructing  the  rating  table. 

The  discharge  curve  isdetine<l  primarily  by  the  measurements  of  discharge,  which 
are  .studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time 
of  each  measurement.  The  curve  may,  however,  lx*st  be  lo<*ated  l>etween  and 
lH»yond  the  measurements  by  means  of  curves  of  area  and  mean  vel()(!ity.  The  <lis- 
«*hai^e  curve  under  normal  conditions  is  concave  toward  the  horizontal  axis  and  is 
generally  parabolic  in  form. 

In  the  prpjjaration  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on 
the  gage  is  taken  from  the  curve.  The  differences  ])etween  successive  discharges  are 
tlien  taken  and  adjusted  according  to  the  law  tliat  they  shall  eitlier  ])e  constant  or 
i  iicreasing. 

The  determination  of  daily  liischarge^  of  streams  with  changea])le  UhIs  is  a  difiicult 
j»roblem.     In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists 
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on  streams  of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity- 
area  stations  frequent  discharge  measurements  must  be  made  if  the  estimat-ea  are  to  be 
other  than  rough  approximations.  For  stations  with  beds  which  shift  slowly  or  are 
materially  changed  only  during  floods,  rating  tables  can  be  prepared  for  iieriixis 
between  such  changes  and  satisfactory  results  obtained  with  a  limitfed  number  of 
measurements,  provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and  Rio  Grande,  dis- 
charge measurements  should  be  matle  every  two  or  three  days,  and  the  discharpes  for 
intervening  days  obtained  eitht^r  by  interpolation  modified  by  gage  height  or  by 
Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nineteenth  Annual 
Report  of  the  Unit^l  Staites  (leological  Survey,  Part  IV,  page  323,  and  in  liigineer- 
ing  News  of  April  21,  1904.  This  method  or  a  graphical  application  of  it  is  aLso 
much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 
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SABINE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Sdbine  River  has  its  headwaters  in  Collin  and  Hunt  counties,  Tex.,  flows  in  a 
southeasterly  direction  to  the  State  line,  then  south,  forming  the  boundary  between 
Twxas  and  Louisiana,  and  empties  into  Sabine  Lake,  an  arm  of  the  Gulf,  near  Orange, 
Tex.  The  small  tributaries  in  eastern  Texas  support  many  small  water  mills,  and 
the  Sabine  itself  is  navigable  for  several  hundred  miles.  The  drainage  area  of  the 
Sabine  in  Texas  above  Orange  is  7,500  square  miles  and  its  total  drainage  area 
above  Orange  in  Louisiana  and  Texas  is  10,400  square  miles. 

SABIN£  RIVTSR  NEAR  LONGVIEW,  TEX. 

This  station  was  established  January  1,  1904,  by  Thomas  U.  Taylor.  It  is  located 
at  the  bridge  of  the  International  and  Great  Northern  Railroad,  about  3  miles  south- 
west of  Longview  Junction,  Tex. 

The  channel  is  straight  for  150  feet  above  and  400  feet  below  the  station.  The,cur- 
rent  is  sluggish.  The  right  bank  is  low  and  cleared  along  the  right  of  way  of  the 
railroad.  The  left  bank  is  high  and  composed  in  its  lower  half  of  sandstone;  it  is 
cleare<l  above  and  woo<ied  below  the  station.  The  bed  of  the  stream  is  rocky  and 
fairly  permanent.  Old  piles  left  from  the  false  work  used  in  erecting  the  bridge  give 
trouble  in  making  measurements  at  low  water. 

Dischai^  measurements  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings; is  the  east  i&ce  of  the  west  abutment. 

A  standard  chain  gage  is  attached  to  the  guard  rail  of  the  bridge.  During  1905  the 
gage  was  read  twice  each  day  by  John  Wadsack.  Bench  marks  were  establishe<l  as 
follows:  (1)  The  top  of  abutment,  northeast  comer,  marked  **U.  S.  G.  S.  42.08 
B.  M.";  elevation,  42.08  feet.  (2)  The  top  of  an  iron  rod  buried  in  a  vertical  posi- 
tion in  the  yard  of  the  bridge  watchman,  6  feet  from  the  southeast  corner  of  his 
house,  3  feet  from  the  second  post  east  of  the  gate,  and  8  inches  from  the  wire  fence; 
elevation,  47.00  feet.  (3)  The  top  of  tie  at  the  gage;  elevation,  45.00  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  99,  p  322;  132,  pp  19-^20. 
I>iBcbarge:  99,  p  322;  132.  p  20. 
Diwharge,  monthly:  132,  p  28. 
G&gQ  heights:  132,  p  21. 
Kating  table:  132,  p  22. 

Discharge  memurements  of  Sahine  River  near  Lon(p*ieu\  Tex.,  in  1905. 


Date. 


July  9. 
July  10. 
July  11. 


Hydrographer. 


T.  U.  Taylor. 

do 

do 


Area  of    Mean  ve-I     Gage  Dbi- 

height. 


I  section.  '    locity.    i  heigh 


Square 
Jfct.      ' 

3,660 

4, 150  ! 

4,316  , 


I 


Ftft  ]ter 
second.   \ 

3.08  I 

3.67 

3.86 


1KB  174—06 2 


Feet. 
80.1 
32.6 
33.4 


charge. 


Second- 
feet. 

11,270 

15,240 

16,630 


14 


STREAM   MEASUREMENTS    IN    1995,  PART    X. 


Daily  gage  height,  in  feet,  of  Sabine  Hirer  near  Jxmgriev,  Tex.,  for  1905. 


Day. 

Jan. 

Feb. 

7.65 
7.65 
7.7 

Mar. 

16.15 

15.3 

13.75 

Apr. 

17.65 
18.5 
23.85 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 
Nov.     IM'. 

1            

8.0 
7.5 
7.25 

28.9 
30.2 
31.85 

32.4 
31.7 
31. 16 

24.9 

23.35 

21.75 

25.95 
26.15 
26.4 

7.1 
7.1 
7.1 

7.4  1    12.3        9.^ 

2 

7.4       11.2       1U.> 

3.... 



7.3'     10.3,     lU." 

4.... 

7.15 

7.8 

11.65 

24.7 

32.6 

30.55 

22.15 

26.6 

7.0 

7.3         9.4       10  7 

5 

7.1 
7.0 

T.8 
7.8 

10.1 
9.4 

24.35 
23.35 

32.55 
32.2 

29.65 
28.6 

24.16 
25.2 

26.35 
25.66 

6.95 
6.9 

7.3        9.0      n  • 

6.... 



7.2         9.8       VI.* 

7.... 

7.0 

8.25 

9.05 

22.55 

32.15 

26.76 

26.6 

23.65 

6.9 

7.2  1      9.5      ]:;.i' 

8.... 



6.9 

10.05 

9.36 

21.05 

32.65 

24.1 

28.1 

19.45 

6.9 

7.1  j      9.8      nj 

9 

6.95 
7.0 

11.75 
12.65 

10.8 
13.95 

21.65 
21.65 

33.0 
83.9 

20.6 
15.85 

29.95 
32.8 

15.0 
11.4 

7.0 
7.0 

7.0      10.2      i;..o 

10.... 

6.9  '    10.9       12.it 

11.... 

7.45 

12.55 

14.4 

22.1 

34.05 

11.6 

33.4 

10.3 

6.9 

6.9  1    11.7       \1\* 

12.... 

9.3 

12.1 

14.2 

22.95 

34.8 

9.8 

33.15 

9.9 

6.8 

6.8       12.9       11.0 

13.... 

11.4 

11.4 

15.16  ' 

23.95 

33.25 

9.6 

32.7 

9.25 

6.8 

6.8  i     14.2       lio 

14.... 



11.15 

10.8 

15.6 

24.6 

34.1 

9.45 

32.2 

8.95 

6.9 

6.8  1    15.3;     IVO 

15...'. 

10.8 

10.6 

16.2 

24.85 

;«.45 

9.3 

31.7 

8.56 

6.9 

6.8 

16.4       Ri 

16.... 

10.25 

10.75 

17. 15 

24.7 

33.1 

9.4 

31.26 

8.35 

'    6.9 

6.7 

17.1       17.!" 

17.... 

9.4 

11.05 

17.4 

23.45 

33.6 

9.25 

31.1 

8.15 

6.9 

6.9 

17.7       19.4 

18.... 

9.0 

11.3 

20.45 

21.65 

34.9 

9.05 

31.1 

7.95 

6.8 

7.1 

18.2      -ii:^. 

19.... 



8.85 

9.35 

9.3 

8.95 

8.45 

8.05 

7.8 

13.95 

17.15 

17.75 

17.05 

16.85 

16.0 

16.9 

27.8 

27.45  1 

27.15  ' 

27.05 

26.25 

25.0 

23.45 

21.95 

251.2 

24.15 

24.15 

23.85 

24.0 

27.15 

35.05 

34.9 

34.45 

34.ft5 

33.65 

33.4 

33.6 

9.7 
10.5 
10.2 
11.15 
16.0 
13.85 
13.7 

31.15 

30.7 

30.25 

29.66 

29.4 

28.35 

27. 15 

7.8 

7.7 

7.f>5 

7.4 

7.4 

7.3 

7.26 

1    6.9 
7.05 
7.55 
8.05 
7.95 
7.7 
7.ft5 

7.2 
7.9 
9.1 
10.6 
11.9 
I!2.1 
11.7 

18.7      .JVt> 

20 

18.9      >,'J 

21 

18. 6  '    '>A 

22 

17.0       JS  1 

23 

14.0       A'.O 

24 

11.1  '     *xf 

25 

9.7       :a* 

26 

7.7 

16.05 

21.6 

27.65 

34.25 

15.05 

26.1 

7.25 

7.95 

10.2  1     9.3'    if 

27.... 

7.55 

16.35 

19.4 

27.6 

34.7 

21.6 

•25.5 

7.1 

7.8 

9,5 

9. 1       Si  ' 

28 

7.5 
7.4 
7.7 

16.45 

16.1 
17.2 
18.66 

27.5 
27.6 
28. 15 

34. 65 
34.26 
33.65 

27.15 

In.Cffi 

7.1 

7.05 

7.0 

7.7 
7.6 
7.45 

10.1 

«  0      s'  ^ 

29 

26.95  i  25.0 
26.15  1  '25.25 

11.9  1      8.9       :>ll.  J 

30.... 

13.2         8.9  ,    3M 

31 

7  65 

18  55 

33.05 

J  26.55 

7.0 

13  4  '                  3U  ) 

.  _ 

_ 

Station  raiing 

table  for  Sabine  Mi 

ver  m 

^ar  Ixi 

ngview,  Tex. 

,  from 

Janu 

arij  1  to  lkctnO*'r 

SI,  i. 

905. 

Gage 
height. 

Discharge.- 

height. 

Dlsch 

arge. 

1 

harge. 

Gagt 
heigh 

^     DIschnrgi'. 

Feet. 

Second-feet. 

Feet. 

tkcon 

d-fect.^ 

Feet. 

Seco 

nd-/ect. 

Fret. 

Scrondfcti. 

6.00 

44 

7.90 

300     , 

9.80 

660 

18. 4( 

3              1,461    1 

6.10 

53 

8.00 

317 

9.90 

680 

]3.ri( 

)              1.509    , 

6.20 

63 

8.10 

335 

10.00 

700 

13. 8( 

)    '          l,.>->7    , 

6.30 

74 

8.20 

353       : 

10.20 

742 

14. 0( 

)   1       i.eas 

6.40 

85            8.30 

371      ' 

10.40 

784 

14. 2( 

)    I          1,653 

6.50 

97            8.40 

389     , 

10.60 

826 

14. 4( 

)              1,701     1 

6.60 

109            8.50 

407    ,1 
426    1 

10.80 

869 

14. 6( 

)     1           1,750 

6.70 

122            8. 60 

11.00 

913 

U.H 

)    ,          l.JW 

6.80 

135            8.70 

445     ' 

11.20 

957 

15. 0( 

)    '          1,8.^ 

6.90 

148    1        8.80 

464  !: 

11.40 

1,001 

16. 5C 

)    1          1.975 

7.00 

162            8.90 

483     || 
502    ' 

11.60 

1.045 

16.  OC 

)    \          2,1113 

7.10 

176            9. 00 

11.80 

1,090 

16. 6( 

)    I          2.-233 

7.20 

190    1        9.10 

521     |l 

12.00 

1,136 

17.  OC 

)    1          2.366 

7.30 

205            9.20 

640    li 
560 

12.20 

1,182 

18.  OC 

)              iWO    \ 

7.40 

220    1        9.30 

12.40 

1,2'28 

19.  OC 

)     i          2,S»8 

7.50 

235    1        9.40 

580    |l 

12.60 

1,274 

20.  OC 

)              3,810    , 

7.60 

1             251     :        9.50 

600    1, 
620     " 

12.80 

1,320 

•21.  OC 

)     1          3.746 

7.70 

'             267             9^6«L 

13.00 

1,366 

2-2.  OC 

)     '          4,230 

7.W 

•283    , 

9.70 

640    || 

13.20 

1,413 

1 

The  above  table  Is  based  on  '23  disscharge  men.surcments  made  during  1904  and  3  made  dur.:^ 
1905.  It  is  well  delined  between  gage  hoighl.s  6  feet  and  22  feet.  Above  22  feet  the  diM;h«rge  t-oL  T 
appro.ximate.    Below  19  feet  the  table  Is  the  fjame  as  for  1904. 


8AB1NK   RIVER    BA8IM. 
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Estimated  monthly  discharge  of  Sabine  Kiver  near  L(mgvieu\  Tex,,  for  1906, 
[Drainage  area,  2,900  square  miles.] 


Month. 


January 

February . . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December . 


The  year . 


Discharge  in  second-feet. 


I  1 

Maximum.  Minimum.  |    Mean. 

t  i 


1,001  > 
2,670 
8.490  I 
8,885  j 
19,480 
14,980  I 
16,680  I 
7,816  I 
326  i 
1,461  I 
2,907  I 
17,360 


19,480 


148  I 

7m  I 

512  I 
2,542  I 
9,735  ' 

512 
4,106 
162 
135 
122 
483 
660 


122 


885 
1,251 
3.134 
5,511 
16,640 
4,470 
9,777 
1,984 
195 
461 
1,332 
6,388 


4,290 


Run-ofT. 


Total  in 
acre-feet. 


Becond-feet. 

per  sQuare  ' 

mile.      1 


Depth  in 
inches. 


23,670 

69,480 

192,700 

327,900 

1,023,000 

266,000 

601,200 

118,900 

11,600 

28,350 

81,900 

392,800 


8,138,000 


0.133 

0.168 

.431 

.449 

1.08 

1.24 

1.90 

2.12 

6.74 

6.62 

l.&i 

1.72 

8.37 

3.88 

.667 

.769 

.067 

.076 

.159 

.183 

.459 

.512 

2.20 

2.54 

..<. 

20.26 

NECHE9  RIVER  AT  EVADALE,  TEX. 

A  gaging  station  was  established  on  Neches  River  at  Evadale  July  1,  1904,  by 
Thomas  U.  Taylor.  It  is  located  at  the  bridge  of  the  Gulf,  Beaumont  and  Kansas 
City  Kailway. 

The  clear  span  or  water  way  under  each  arm  of  the  draw  span  is  50  feet,  and  the 
bri«lge  continues  each  way  on  trestles.  The  left  bank  is  high,  whence  the  name  of 
the  railroad  station,  Fords  Bluff,  but  the  right  or  west  bank  is  low  and  the  trestle 
work  continues  about  half  a  mile  from  the  river  channel. 

Discharge  measurements  are  made  from  the  bridge  at  ordinary  and  high  stages. 
At  low  water  the  current  is  very  sluggish,  and  discharge  measurements  are  made  at 
shoals  above  or  below  the  station. 

Gage  readings  are  made  by  reading  down  from  the  top  of  the  tie  to  the  water  sur- 
face by  means  of  a  tape.  The  zero  of  the  gage  is  40.00  feet  below  the  top  of  the  tie 
in  the  west  arm  of  the  draw  span  of  the  bridge.  During  1905  the  gage  was  read  by 
W.  H.  Whittemore. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Supply  Paper  No.  132  of  the  United  States  Geological  Survey,  pages  23-24. 

Discharge  measurements  of  Neches  River  at  Evadale,  Tex.yiii  1905. 


Date. 


MarchZi !  H.  H.  Fox.. 

3Iarch29 1 do 

June 24 1  T.  U.Taylor 

Julys j do 


Hydrographer. 


Gage 
height. 


Dis- 
charge. 


FeH.        Sec-fed. 
21.6  13,730 

22.1  I        14,240 

15.2  I         3,389 
18.1  I         7,130 
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Daily  gage  height^  infect,  of  Neches  River  at  EvadaUy  Tex. ,  for  1905. 


Day. 


;  Jan.      Feb.  ,  Mar. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
30.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16., 
17., 
18.. 
19.. 
20. 
21., 
22. 
23. 
24., 
25. 
26. 
27. 
28. 
29. 
SO. 
31. 


19.2 
19.2 
19.0 
18.5 
18.0 
17.8 
17.8 
17.9 
17.9 
17.9 
17.8 
17.7 
17.5 
17.3 
17.5 
17.2 
17.5 
16.7 
15.9 
15.0 
14.7 
14.6 
14.3 
14.1 
14.0 
13.7 
13.6 
13.6 
13.4 
13.1 
15.0 


16.6  , 
16.6  ! 
17.2, 
17.0 

16.5  , 
16.0 
16.0  I 

16.6  I 
17.0 
17.3 
17.7 
18.0 

18.5  I 
19.0  j 
19.6 

19.3  I 
19.3 
19.0  , 

18.6  ■ 
18.4 

18.4  ' 
19.0  ^ 

19.4  ' 
19.6  ; 

19.5  I 
19.7 
19.7 
19.6 


19.4 
19.3 
19.2 
19.1 
19.0 
18.8 
18.7 
18.5 
18.3 
18.2 
19.6 
19.1 
19.4 
19.7 
19.9 
19.7 
19.6 
19.6 
19.9 
20.2 
20.5 
20.8 

21.0  ' 

21.1  I 

21.5  ' 
21.5 
21.6 
21.7 
21.8 
21.8  I 

21.6  I 


Apr.  '  May.    June.    July.  I  Aug.     Sept.     Oct,      Nov.    IHi, 


21.6 

21.0 

22.1 

20.0 

18.7 

21.3 

21.1 

21.9 

18.4 

18.2 

21.1 

21.3 

21.7 

17.8 

17.6 

21.1 

21.5 

21.7 

17.5 

17.1 

21.4 

21.8 

21.6 

17.2 

16.9 

21.6 

21.8 

21.5 

17.3 

16.8 

21.8 

21.8 

21.3 

17.5 

17.1 

22.0 

21.8 

21.1 

17.9 

18.6 

22.3 

21.7 

20.6 

18.7 

19.0 

2*2.5 

21.7 

20.0 

19.4 

19.3 

22.6 

21.7 

19.2 

19.7 

19.2 

22.6 

21.8 

18.1 

20.0 

19.2 

22.6 

21.9 

17.2 

20.3 

19.2 

22.3 

22.0 

16.8 

20.7 

19.1 

22.0 

22.0 

16.1 

20.9 

18.9 

21.7 

22.1 

15.7 

21.1 

18.5 

21.5 

22.2 

15.4 

21.4 

17.8 

21.3 

22.3 

15.2 

21.6 

17.0 

21.1 

22.6 

14.9 

21.7 

16.1 

21.0 

22.9 

14.5 

21.9 

15.4 

20.9 

23.1 

14.0 

21.8 

14.7 

20.6 

23.4 

13.4 

21.6 

14.1 

20.4 

23,6 

13.7 

21.4 

13.6 

20.5 

23.6 

14.6 

21. 2 

13.1 

20.4 

23.5 

17.9 

21.1 

12.5 

20.3 

23.3 

18.5 

•iO.7 

11.9 

20.8 

23.1 

18.7 

20.4 

11.4 

20.3 

23.0 

19.1 

20.1 

11.0 

20.4 

22.7 

19.3 

19.9 

10.6 

20.8 

22.5 

19.1 

19.2 

10.8 

22.4 

19.5 

11.4 

11.1 

10.8 
10.3 
10.0 
10.0 
9.6  I 
10.3  ' 
11.8  I 
11.3  ' 
10.6  I 
10.0  j 

9.4  I 
9.1 
9.0 
9,0  ' 

H.5  . 

8.5  I 
8.5 
8.5 
8.4 
8.4 
8.4 
8.4 
8.3 
8.2 
8.1 
8.0 
7.9 


7.9 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.7 
7.7 
7.6 
7.6 
7.5 
7.4 
7.5 
7.5 
7.4 
7.4 
7.4 
7.2 
7.2 
7.2 
7.0 
7.0 
7.3 
7.6 
7.9 
8.0 
8.3 
8.6 


8.6 
8.7 
8.h 
9.2 
9.6 
10.  U 
11.4 
12.8 
13.9 
15.1 
16.0 
16.9 
17.2 
18.0 
18.0 
17.9 
17.9 
17.7 
17. '» 
17.6 
17.6 
17.7 
17.5 
17.4 
17.1 
16.7 
16.1 
15.7 
15.2 


H.7 
Rl 

US 
15.  ^ 

u.: 

Rl 
U.1 
R2 
14  5 
14  J 
H.c 
Rl 

u.:> 
n.^ 

l\-2 
IS.' 
lh« 
17.0 
IT.  I 
17  J 
17.  J 
^' 
1^4 


Slalion  rating  table  for  Neches  River  at  EvadaU,  Tex.,  from  July  i,  1904y  to  JkcanbfrSl 

1905. 


Gage 
height. 

Feet. 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 


Discharge. 


Second-feet. 
180 
191 
202 
214 
226 
239 
•252 
266 
280 
295 
310 
326 
342 
359 
876 
393 
411 


Gage 
height. 

Feet. 
6.70 
6.80 
6.90 
7.00 
7.10 

.7.20 
7.30 
7.40 
7.60 
7.60 
7.70 
7.80 
7.90 
8.00 
8.20 
8.40 
8.t)0 


Discharge.  , 

Second-feet.  , 
429    , 
447     I 
465     ' 
484     , 
503 
522 
541 
560     I 
580 
600 
620 
640 
660 
680     I 
722 
7<W) 
S09 


Ga«e 
height. 

Feet. 
8.80 
9.00 
9.20 
9.40 
9.60 
9.80 

le.oo 

10.20 
10.40 
10.60 
10.80 
11.00 
11.2a 
11.40 
11.60 
11.80 


Discbarge,  i 


Gage 
height. 


DiM^harK^-- 


Second-feet. 

854 

900 

948 

997 

1,047 

1,098 

1,150 

1,204 

1,260 

1,318 

1,378 

1,442 

1,609 

1,578 

1,650 

1,724 


Feit 
12.00 
12.50 
13.00 
18.50 
14.00 
14.50 
15.00 
15.50 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 


Secondftti. 
1,800 
2,010 
2,24> 
2,60^ 
2,790 
3,110  ' 
S,4V) 

4.:»i 
5,410 
6,«50 
S,27«   . 
10.  WO 

i2,oyo  , 

14,300    , 
16,7f<) 


The  atxjve  table  is  based  <»n  seven  di.*icharge  mea.Muremenls  made  during  1904-6.    It  to  fairl}  ••- 
defined  between  gage  heights  5.6  leet  and  22  feet.    Above  22  feet  the  dischai^  is  approslmatc. 


TRINITl    RIVEH  BASIN. 
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JEstimated  monthly  dmharge  of  Neches  River  at  Evadalff  Tex,^  for  1904  (^nd  1906, 
[Drainage  area,  8,200  square  miles.] 


Month. 


1904. 


July 

August 

Beptember. 

October 

November., 
December . 


The  period. 


1906. 


January 

February . . 

Marrh , 

April 

May 

June 

July 

.\ugust 

September. 

October 

November . 
December . , 


Discharge  in  seoond-feet. 

Mean. 


Maximum. 


1,232 

1,922 

610 

603 

266 

7,590 


The  year. 


8,620 
9,580 
13,840 
15,750 
18,300 
14,5-iO 
14,070 
8,800 
1,724 
809 
6,660 
10,290 

18,300 


Minimum. 


503 
411 
326 
202 
202 
280 


2,298 

4.350 

6,960 

10,670 

12,090 

2,464 

5.640 

1,318 

660 

4W 

809 

2,402 

484 


Total  in 
acre-feet. 


1,027 
879 
463 
291 
209 

1,043 


5,090 

7,171 
10,210 
12.870 
15,070 

7,865 
10,180 

8,127 


4,217 
5,312 

7,069 


Run-off. 


Second-feet 

per  square 

mile. 


63,150  I 
54,0fiO  j 
27.560  I 
17,890 
12,440  I 
64,130  I 


0.125 
.107 
.066 
.085 
.025 
.127 


239.200  ' 

313,000  I 
898,300  I 
627,800  j 
765,800  I 
926,600 
468,000 
625,900 
315,200 
58,670 
37,260  I 
250,900  , 
326,600  I 

5,114,000  , 


.621 
.875 
1.25 
1.57 
L84 
.969 
1.24 
.625 
.120 
.074 
.514 
.648 


.861 


Depth  in 
inches. 


0.144 
.123 
.062 
.040 
.028 
.146 


.716 
.911 
1.44 
1.75 
2.12 
1.07 
1.43 
.721 
.134 
.065 
.574 
.747 


11.70 


TRINITY  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Trinity  River  rises  in  a  network  of  small  streams  in  the  counties  of  Montague, 
Jack,  Wise,  Denton,  and  Parker,  Tex.,  but  their  combined  flow  above  Dallas  is  not 
sufficient  to  keep  the  bottom  or  bed  of  the  stream  moist  in  dry  times.  Below  Dallas 
the  Trinity  flows  through  a  wooded  country,  and  consequently  it  is  not  subject  to 
sadden  floods  with  their  quick  run-offs. 

TRINITY  RIVER  AT  RIVERSIDE,  TEX. 

A  gaging  station  was  established  on  Trinity  River  at  Riverside,  Tex.,  in  December, 
1902,  by  Thoman  U.  Taylor.  It  is  located  at  the  bridge  of  the  International  and 
Great  Northern  Railroad. 

The  channel  is  straight  for  300  feet  above  and  1,000  feet  below  the  bridge.  The 
current  is  sluggish  at  low  and  swift  at  high  stages.  The  right  bank  is  high  and 
rcKrky.  The  left  bank  is  lower  than  the  right,  a  trestle  being  used  to  measure  the 
overflow  at  flood  stages.    The  bed  of  the  stream  consi.«*ts  of  tough  nmd  or  clay. 

Di.'M^harge  measurements  are  made  from  the  railroad  bridge.  The  initial  point  for 
soundings  is  the  north  face  of  the  south  abutment  iox  the  south  channel.  For  the 
north  channel  the  north  face  of  the  pier  is  the  initial  point. 

During  1905  the  gage  was  read  by  (i.  W.  Higdon.  The  zero  of  the  gage  is  66.00 
ftt«»t  below  the  top  of  the  ties  (or  base  of  rail)  in  the  north  arm  of  the  draw  span  of 
tlie  International  and  Great  Northern  Railroad  l)ridge.  The  elevation  of  the  top 
of  the  pivot  pier  above  gage  datum  is  56.50  feet,  and  that  of  the  top  of  the  channel  of 
the  lower  chord  of  the  arms  of  the  draw  span  of  the  bridge  is  62.90  feet.     According 
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to  the  survey  of  the  United  States  Army  engineers  the  elevation  of  the  top  of  the  tie 
with  reference  to  mean  low  tide  of  the  gulf  is  148.70  feet. 

Information  in  regard  to  this  station  is  contained  in  the  follow- ing  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  Si,  pp  142-143;  99,  pp  322-828;  132,  p  25. 
Discharge:  84,  p  148;  99,  p  323;  132,  p  26. 
Discharse,  monthly:  99,  p  325;  132,  p  28. 
Qage  heights:  99,  pp  323-324;  132,  p  26. 
Rating  table:  99,  p  324;  132,  p  27. 

Discharge  measuremenls  of  Trinity  River  at  Riverside^  Tex.j  in  1905. 
Hydrographer. 


Date. 


July  4. 
July  4. 
Julys. 
Julys. 
July  6.. 
July?., 
Julys.. 


T.  U.  Taylor  . 

....do 

do 

....do 

H.  H.  Fox... 

....do 

....do 


Gage  Dis- 

height.  I  charjre. 


Feet. 
37.6 
37.0 
&5.8 
84.8 
32.7 
31.-5 
30.2 


•>4,OT 
23,?t10 
21,420 
20. -190 
IS,  970 
17,«90 
17,320 


Daily  gage  lieiglii,  infeet^  of  Trinity  River  at  River side^  Tex, ,  for  1905. 


Day. 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

30 

31 


Jan. 


Feb. 


10.4 

9.5 

9.1 

8.9 

8.8 

8.6 

8.6 

8.4 

8.4 

8.4 

8.3 

9.5 

11.7 

11.4 

10.6 

9.9 

10.0 

11.9 

12.7 

12.7 

11.9 

10.9 

10.2 

9.7 

8.7 

9.1 

9.0 

8.9 

8.8 

8.S 

8.S 


9.2 

9.5 

9.5 

9.4 

9.4 

9.4 

9.7 

10.7 

13.2 

13.6 

13.3 

14.0 

14.3 

15,0 

15.1 

14.5 

13.6 

12.5 

15.7 

19.7 

19.4 

19.9 

18.9 

18.0 

18.0 

18.5 

18.8 

18.6 


1 


Mar. 

Apr. 

17.9 

28.6 

15.4 

25.6 

12.7 

29.2 

11.4 

29.2 

10.7 

29.0 

10.2 

28.6 

10.0 

27.5 

10.0 

26.6 

22.8 

26.2 

15.4 

26.2 

16.4 

26.2 

23.3 

26.7 

20.1 

27.2 

18.8 

27.7 

19.4 

27.8 

20.0 

27.8 

20.0 

27.8 

22.6 

27.4  1 

27.0 

27.2  1 

27.3 

26.7  1 

28.1 
29.2 
27.5 
26. 7 
27. 2 
26. 4 
28.2 
29. 0 
32.1 
31.1 
30.3 


25.4  ; 
22.1  I 

1S.3 ; 

17.4 

32.9  I 

36.4 

37.7  ' 

30.3 

34.2 

40.6 


May. 

42.5 
43.1 

42.9 

41.4 

39.4 

37.7 

36.8 

35.8 

36.4 

38.0 

38.6 

^«.0 

39.6  I 

40.6  I 

43.3  ! 

46.6  I 
48.5 

49.8  I 

50.0  I 

52.4  I 

48.9  j 
48.0 

47.1  I 
46.2 

46.5  I 
46.6 

47.7  I 
48.9  I 
47.7  I 
49.9 
48.7  ' 


June.    July. 


49.1 

48.6 

48.0 

47.4 

46.9 

46.4 

46.1 

45.9 

45.9 

45.9 

45.8 

45.6 

46.0 

44.2 

43.6 

41.8 

38.0 

29.7  ' 

19.7  I 

15.7  I 

14.0  I 
16.4  I 

18.8  ' 
18.8  i 

18.1  ' 
18.8  I 

37.7  , 

44.8  j 
47.0 
46.8  i 


45.7 
44.0 
41.6 
88.5 
35.8 
33.5 
31.8 
30.3 
32.4 
31.3 
35.2 
85.7 
35.5 
34.5 
33.7 
32.7 
31.9 
31.0 
31.0 
29.5 
32.1 
29.0 
29.2 
30.0 
30.1 
30.5  I 

:w.5  j 

31.0  I 

3:}.  8  , 

34.1  I 


I 


Aug. 

34.4 
84.4 
34.3 
33.7 
33.7 
32.2 
31.9 
31.4 
30.9 
29.9 
28.5 
26.3 
18.7 
14.0 
11.9 
11.4 
11.2 
11.2 
11,0 
10.5 
10.3 
10.0 
10.0 
10.0 
9.7 
9.7 
9.6 
8.4 
8.8 
8.3 
10.6 


Sept.     Oct.      Nov.  i  IH^c. 


10.4 
10.1 
9.3 
9.1 
8.9 
8.9 
8.9 
8.8 
8.7 
8.7 
8.6 
8.5 
8.5 
8.4 
S.4 
8.4 
8.8 
8.3 
8.2 
8.7 
9.0 
9.0 
9.2 
9.2 
9.7 
9.8 
9.5 
9.3 
9.0 
8.7 


8.5 

8.4 

8,3 

8.3 

8.2 

8.1 

8.1 

8.0 

8.0 

10.0 

13.0 

13.5 

12.9 

11.9 

10.7 

10.0 

9.4 

9.0 

8.9 

9.2  I 

13.5  I 

14.1  ' 
13.8  I 
14.0  I 
14.7  I 
14.2 

13.2  j 
12.2  I 
1*2.4  I 
12.2 

12.6  ' 


I 

11.5 
U.2 
10.5  i 
10.3 

10.2  ' 

10.3  , 
11.1  I 
12.3  ! 


12.6 
17.5 
17.6 
17.9 
17.7 
17.8 
17.9 
17.7 
19.4 
19.5 
19.7 
19.0 
19.4 
18.7 
17.1 
15.7 
15.7 
14.7 
14-1 
13.6 
12.6 
ILK 


11. 'J 
12.  a 
11 J 
11,9 
11.3 
11. 1 
12.5 
12-7 
114 
11.7 
11.0 
10.  s 
lu.3 
12.'* 

17.-: 

1>.6 

*..'> 

26  7 


31-'' 

SI  '•' 

3i7 

$3.^ 


BRAZOa   RIVER   BASm. 
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Estimated  monthly  dMuirge  of  Trinity  River  fit  Riverside^  Tex.  ^  for  1905. 
[Drainage  area,  16,000  Bqimre  mile^.] 
Diflchaixe  in  second-feet. 


Month. 


Junuar>' . . . 
Ft.'brnary . . 

March 

April 

May 

June 

July 

Aagust 

September. 
October — 
November . 
December . 


Run-off. 


Maximum. I  Minimum. 


..,. 


The  year  . 


2,779 

8,081 

18,580 

26,730 

38.500 

36,200 

81,800 

20,680 

1,375 

4,127 

7,923  I 

19,950  I 

38,500  I 


441 

761 

1,150 

6,138 

22,020 

3.630 

16.780 

441 

413 

360 

1,261 

1,433 

360 


Mean. 


1,108 

4,064 

9,716 

15,310 

30,260 

24,180 

20,070 

8,136 

682 

1,848 

4,613 

9,270 


Total  in 
acre-feet. 


68,130 
225,700 
597,400 
911,000 
861,000 
439.000 
234,000 
600,300 

40,580 
113.600 
274,500 
570,000 


Second-feet 

per  8nuarc 

mile. 


10,770       7,835,000 


0.069 

.^^ 

.607 

.967 

1.89 

1.51 

1.26 

.608 

.043 

.116 

.288 

.579 

.673 


Depth  In 
IncheH. 


0.080 
.264 
.700 
1.07 
2.18 
1.68 
1.44 
.686 
.048 
.134 
.321 
.668 

9.17 


NoTtx — Above  estimates  subject  to  large  error  for  low  and  mediimi  stages  owing  to  the  inconsistent 
data  on  which  the  rating  table  was  based. 

BRAZOS  RIVER  DRAINAGE  BASIN. 

DEMC'RTPTTOX  OF  BA8IX. 

This  river  has  its  source  in  the  Staked  Plains  region  of  western  Texas  and  has  a 
general  southeasterly  course,  emptying  into  the  (iulf  of  Mexico  south  of  the  mouth 
of  Trinity  River.     Its  drainage  basin  is  entirely  within  the  State  of  Texas. 

BRAZOS  RIVER  AT  WACO,  TEX. 

This  station  was  establisheci  Septeml)er  14,  1898,  by  Thomas  U.  Taylor.  It  is 
located  at  the  susj^nsion  bridge  on  Bridge  street,  Waco,  Tex. 

The  channel  is  straight  for  1,000  feet  above  and  300  feet  below^  the  station.  There 
IS  a  good  current  at  all  stages.  The  right  bank  is  composed  of  limestone  and  does 
not  overflow.  The  left  bank  is  high,  but  overflows  during  floods.  The  bed  of  the 
stream  is  composed  of  sand,  free  from  vegetation,  and  slightly  shifting.  A  single- 
s£)an  truss  bridge  crosses  the  river  at  an  angle  of  76°  about  300  feet  above  the 
suspension  bridge. 

Discharge  measurements  are  made  from  the  suspension  bridge.  The  initial  point 
for  soundings  is  the  edge  of  the  right  abutment. 

An  inclined  gage  in  three  sections  is  located  on  the  left  bank  under  the  bridge. 
Daring  1905  the  gage  was  read  twice  each  day  by  W.  J.  Cassaday.  Bench  marks 
were  established  as  follows:  (1 )  The  top  of  the  water  table  on  the  top  of  the  south  pier 
of  the  abutment  of  the  suspension  bridge,  about  3  inches  above  the  floor,  marked 
"IT.  S.  G.  S.  B.  M.";  elevation,  44.33  feet  above  the  datum  of  the  gage.  (2)  Uniteil 
States  Coast  and  Geodetic  Survey  bolt  in  the  side  of  Patton*s  fee<l  store;  elevation, 
.55.60  feet  above  the  datum  of  the  gage  and  413.18  feet  above  mean  low  tide.  (3) 
The  floor  of  the  truss  bridge  above  the  suspension  bridge,  at  the  foot  of  the  down- 
stream batter  brace  on  the  Waco  side;  elevation,  45.40  feet  above  the  datum  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  28,  p  118;  37,  p  272;  50,  p  333;  66,  p  rxS-59;  84,  pp  143-144;  99.  pp  325-326;  132,  pp  28-29. 

Dfachange:  28.  p  129;  37,  p  272:  50.  p  334;  66,  p  59;  84.  pp  144-145;  99,  p  327;  182,  p  30. 

Discharge,  monthly:  TS.'pp  150-151;  84,  p  116;  9i).  p  328;  132.  p  31. 

Ga«c  heights:  28,  p  121;  37,  p  273;  50,  p  334;  66.  p  59;  84,  p  145;  99,  p  327;  132,  p  30. 

Rating  tables:  66,  p  173;  84,  p  146;  99,  p  328;  132,  p  31. 
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Discharge  meo^urements  of  BrazoH  Rirer  at  WacOf  Tex.y  in  1905, 


Date. 


Hydr<)gniphi»r. 


Mayl« W.  J.  CaAsaday. 

May  2 j  H.  H.  Fox 

Mny2 ' do 

May  2 do 

Mays ' do 

Mays ' do 

May4 | do 

Mays I do 

May  9 do 

May  9 : do 

Auarust  10 j  T.  V'.  Taylor. . . . 

Aujfiist  11 do 

Augast  12 1 do 

AuKUf't  19 1 do 

August  26 do 


Width. 


Area  of 
section. 


Mean  ve- ' 
locily. 


Gage 
height. 


Dis- 
rharxt*- 


Feet.    1 

S(iuare 
}ret. 

Fret  per 
second. 

Ffft, 

450  1 

11,350 

7.75 

29.0 

W.Ull 

460 

4,055 

4.02 

12.5 

16..?JU 

460 

3,540 

3.78 

11.4 

13.  I'll 

460  1 

4,660 

4.22 

13.9 

19,t.rti 

440, 

2,800 

3.40 

9.7 

9.  'V.Ht 

445 ; 

3,100 

3.51 

10.4 

10,  ssi 

440  1 

2,390 

3.26 

8.8 

7.T**:' 

480  ! 

10,420 

7.11 

26.7 

74,1H» 

460  1 

6,820 

5.59 

18.8 

3s.  in^i 

450 

5,210 

4.44 

15.3 

23.  IW 

3^ 

1,140 

3.00 

6.1 

8.^1^ 

380 

960 

2.78 

5.5 

i,i!73 

380  1 

888 

2.62 

6.4 

•1,^ 

380  1 

524 

1.65 

3.9 

YiX^ 

305  1 

386 

1.53 

3.5 

Wl 

n  Float  mc*a.vurement. 


Dally  gage  heiglU,  infeety  of  Brazos  River  at  Waco^  Tex,  ^  for  190/). 


Day. 


Jan. 


1 1  2.5 

2 1  2.5 

3 2.5 

4 2.5 

5 1  2.5 

0 1  2.5 

7 1  2.5 

8 '  2.5 

9 '  2.5 

10 j  2.5 

11 2.55 

12 j  5.3 

13 1  4.55 

14 3.25 

15 2.9 

Ifi '  2.').) 

17 '  -3.1 

18 '  3.2 

19 3.1 

20 '  3.0 

21 3.0 

22 2.95 

23 i  2.9 

•24 ,  2. 9 

2.^) 2.9 

2r. '  2.S.'> 

27 1  2.S 

2H '  2.8 

29 2.8 

:«) 2.H 

31 2.  S 


Feb. 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.85 

3.5 

3.3 

3.3 

3.2 

3.1 

2. 95 

3.5 

3.0 

3.6 

4.  .Ho 

4.95 

4.4 

3.75 

3.55 

3.4 

3. 25 

3.2 

3. 2;'S 

3.3 


I 


Mar. 

Apr. 

May. 

June. 

July. 

3.2 

4.8 

25.0 

7.1 

7.1 

3.2 

10.35 

12.9 

6.9 

6.65 

3.2 

11.6 

10.5 

6.65 

6.3 

3. 15 

8.7 

9.3 

6.0 

6.75 

3.1 

7.7 

9.1 

5.75 

6.55 

3.1 

7.35 

13. 15 

5.35 

6.7 

8.3 

7.05 

10.7 

4.9 

9.2 

3. 75 

6.65 

14.1 

4.8 

7.95 

4.5 

6.55 

15.0 

4.7 

7.8 

4. 15 

6.4 

5.2 

4.65 

6.9 

4.0 

5.9 

9.35 

4.55 

6.6 

8.75 

5. 65 

11.0 

4.4 

7.7 

3.65 

5.3 

17.45 

4.3 

7.4 

3.5.'-. 

6.9 

28.6 

4.25 

7.66 

3.6 

4.55 

13.5 

4.4 

7.4 

4.05 

4.45 

11.8 

4.9 

6.66 

5.  a5 

4.25 

11.7 

4.75 

6.45 

8. 15 

4.1 

10.5 

4.55 

6.1 

6.3 

4.1 

9.3 

4.65 

5.55 

6.1 

4.1 

8.6 

4.8 

4.9 

7.25 

4.a5 

7.8 

7.6 

4.45 

5.5 

4.0 

13.8 

8.8 

4.2 

5.1 

4.0 

12.7 

7.35 

4.7 

4. 95 

H.2 

16. 15 

8. 25 

4.5 

4.  .V) 

14.0 

15.05 

7.5 

4. 75  , 

4.15 

8.8 

13.9 

7. 55 

6..H    1 

4.05 

13. 15 

13.3.'> 

8.  :y. 

12.0    1 

4.05 

9.3 

11.6 

12.55 

17.1    1 

5.1 

10.1 

9.0 

8.  65 

12.9    1 

5.15 

22. 0 

8.7 

7.45 

9.0    , 

1.7 

7.  S5 

7. 55 

1 

Aug. 

Sept. 

6.9 

3.1 

6.7 

3.1 

6.56 

3.1 

Oct.   I  Nov.     IV-c. 


6.4    I 
6.06  I 

6.0  j 

7.1  ' 
7.6 
7.1 
6.66 
6.75  ' 

5.75  I 

5.6  ; 
6.0 

4.76  ' 
4.6 

4.35  ' 
8.95  I 
8.76 
6.15 

4.7  i 

4.36  , 
4.0 
3.9 

8.8  , 
3.65 
3.45  ' 
3.3     I 
3.25 
3.2 
3.1 


8.0 

3.1 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 

8.0 

8.1 

8.95 

7.3     ' 

6.6    I 

6.3    I 

6.45 

6.3    > 

6.65  ' 
5.05  I 
4.5    j 
4.3 
4.1 
4.0    ' 
3.86  ' 
3.8    j 
3.66 
3,65  ' 


3.85 

3.15 

3.0 

4.8 

5.9 

4.9 

4.65 

4.1 

4.25 

4.65 

4.4 

4.6 

4.3 

4.1 

3.95 

3.76 

3.66 

3.4 

5.85 

7.55 

6.6 

6.76 

5.55 

5.1 

4.4 

4.15 

4.0 

3.75 

3.55 

3.45 

3.3 


8.05 

8.0 

2.9 

2.85 

2.8 

2,8 

2.8 

2.75 

3.65 

4.15 

8.95 

8.85 

5.0 

4.6 

4.3 

4.3 

4.15 

3.85 

3.65 

3.5 

3.45 

3.35 

3.3 

3.4 

3.4 

3.4 

3.25 
3.2 
11 


3  r- 

S.l 
2.^ 


4  1 

.5.1 

4.*«' 

4  4'^ 

4.: 

4.25 
4.*** 

5  4' 
.'..I 
4  .=v 

4  r> 

4  '» 
?^9 

:k  :**. 
s  '^ 

3.4 

5  5 
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Station  nUing  table  for  Brazos  River  at  }Vartt,  Tej\,  from  Javuanj  1  to  December  Sl^  1906, 


I 


Gage 
height. 

Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.fi0 
2.60 
2.70 
2.«0 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
8.60 


Discharge. ' 

Second-feet. ' 
(i2 

82    I 
104 
128 
145 
l«l 
215 
248 
284 
823     I 
365     ! 
410     I 
460 
520    ' 
590 
665    |i 
740 


OagG 
height. 

f>et. 
3.70- 
8.80 
8.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 


Discharge. 'I  ^^|^;    iDiKcharge.j 


Second/ret : 
820 
900 
980    I 
1,065    ' 
1,160 
1,235 
1,320 
1,410    ' 
1,500    I 
1,595 
1,696    I 
1,795    ' 

1.900  : 

2,005 
2,225 
2,455    ' 
2,700    , 


hcig] 

J^et. 
5.80 
6.00 
6.20 
6.40 


(tHge 
height. 


I 


7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
H.40 
8.60 
8.80 
9.00 


Sreond-fert. 
2,9r>5 
8,220 
3,490 
3,770 
4,055 
4,345 
4,645 
4,U55 
5,275 
5,605 
5,945 
6,300 
6,660 
7,030 
7,410 
7,790 
8,190 


Feet. 
9.60 
10.00 
10.60 
11.00 
11.50 
12.00 
12.50 
13.00 
13. 50 
14.00 
14.50 
15.00 
16.00 
17.00 
18.00 


I  Diiieharge.  j 

Second-feet. 
9,200 
10,260 
11,360 
12,510 
13,700 
14,900 
16, 150 
17,450 
1H,H00 
20,200 
21.600 
23,  IHO 
26,400 
29,850 
33,500 


The  above  table  \»  based  on  diacharge  mea-Hurements  made  during  1900  to  1905  and  in  well  defined. 

Esiimated  monthly  discharge  of  Brazos  River  at  Waco,  Tex,,  for  1905. 
[Drainage  area,  30,750  square  milett.] 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

Anguiit 

{September. 
October.... 
November. 
December. 


DlHcharge  in  second-feet. 
Maximum.  Minimum.     Mean. 


The  year . 


2,340 

1.962 

6,570 

50,400 

85.500 

16,280 

30,210 

5,605 

8,090 

5,522 

2,006 

2,515 

85,500 


184 

248 

410 

1,065 

2,226 

1,277 

1,235 

410 

323 

365 

266 

284 

18  i 


585 
1,642 
7,347 
18,280 
3,898 
5,771 
2,276 
1,906 
1,561 
718 
931 

3, 775  I 


Total  In 
aere-feet. 


Run -off. 


Second-feetlu     jj^j 


per  square 
mile. 

inches. 

23,860 

0.013 

0.015 

32,490 

.019 

.020 

101,000 

.053 

.061 

437,200 

.239 

.267 

1,124,000 

.594 

.085 

231,900 

.127 

.142 

351,900 

.188 

.217 

139,900 

.074 

.085 

113,400 

.062 

.069 

95,980 

.061 

.059 

42,720 

.023 

.026 

57,240 

.030 

.035 

2,754,000 

.123 

1.68 

BRAZOS  IlIVER  AT  IlICHMONI),  TEX. 

Thia  station  was  established  January  1,  1903,  by  Thomas  U.  Taylor.  It  is  lo(rated 
at  the  bridge  of  the  Southern  Pacific  Railroad. 

The  channel  is  straight  for  200  feet  above  and  900  feet  below  the  station,  and  has  a 
width  of  aYx)ut  175  feet  at  low  water,  without  piers,  and  al)out  500  feet  at  ordinary 
bi^h  water,  broken  by  three  piers.  During  very  high  floods  the  left  bank  overflows 
and  the  width  of  the  stream  is  900  feet.  The  bed  of  the  stream  is  sandy  except 
around  the  piers,  where  it  is  stony,  and  is  slightly  shifting.  The  current  i.s  olxstructod 
Homewhat  by  old  piles.  A))ove  and  at  Waco  the  river  rises  rapidly,  and  when  it 
gets  above  gage  height  30  feet  overflows  the  l)ottom  lan<l8  below  the  town.     When 
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the  flocKis  spread  out  over  the  Ijottom  lands,  jls  they  do  from  Waco  to  Richmond,  the 
river  ntays  up  longer  in  its  lower  stretches  than  it  does  in  the  upper  section.**,  as  \\\v 
bottoms  and  the  lowlands  serve  as  etoraj2;e  reservoirs  for  the  backwater  ami  r.rf 
drained  slowly  as  the  river  recedes.  Above  Waco  the  surface  water  rushes  off  into 
the  stream  more  rapidly,  and  the  river  rises  more  suddenly  and  falls  almost  as  sud- 
denly. For  this  reason  it  is  possil)le  for  the  maximum  dischai^  at  Waco  to  U- 
greater  than  it  is  at  Richmond. 

Discharjje  measurements  are  made  from  the  bridge.     The  initial  point  for  sinnnl- 
ings  iH  the  east  face  of  the  pier  under  the  west  end  of  the  middle  span. 

A  standard  chain  gage  is  attached  to  the  bridge;  length  of  chain,  53.82  feet.  Dur- 
ing 1905  the  gage  wa.s  read  once  each  day  by  J.  E.  Winston.  Bench  marks  weiv 
established  as  follows:  (1 )  The  top  of  the  tie  at  the  downspout  of  the  gage  box  in 
the  central  panel  of  the  middle  span  on  the  downstream  side  of  the  bridge;  eleva- 
tion, 51.52  feet.  (2)  A  point  marked  "R.  F.'*  on  the  southeai*t  corner  of  the  tie' 
sejit  of  west  abutment;  elevation,  51.11  feet.  (.'5)  The  top  of  the  north  bolt  in  fiantt* 
of  hydrant  at  corner  of  Railroad  and  First  streets,  6  inches  below  the  top  of  tlu' 
hydrant;  elevation,  47.2()  feet.  (4)  The  to[>  of  the  northeast  comer  of  base  stone  of 
"Our  Heroes"  monument  in  the  court-hoiLse  stjuare;  elevation,  53.52  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Dose rli)t ion:  84,  p  117;  99,  p  329;  132,  pp  32-:«. 
DiwharKo:  H4,  p  117:  99,  p  330;  132.  p  33. 
DisohurKe,  monthly:  99,  p  3:{2:  132,  p  \V>, 
CnigG  hei^'hts:  99.  pp  3:W-h3l;  132.  p  ;«. 
Rating  lablo:  99.  p  :«1;  132.  p  34. 

Discharge  measurenir^nts  of  Brazos  River  at  Richmond^  7Vj*.,  in  1905. 
Date.  I  HydropraphtT. 


July  a") I  T.  r.  Taylor  . 

Aujjiixt  4 1 do 


Ga#re 
height. 

ohanrc. 

Fert. 

J,,:. 

9.1 

u.w^ 

1            8.4 

7.'.*0 

BRAZOS    RIVER   BASIN. 
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Daily  gage  height^  infect^  of  Brazon  Hirer  at  HivhiuomJ^  Tex.  ^  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk.  ' 

1 

1      2.5 

6.1 

5.6 

10.  i 

28.1 

18.1 

19.5 

13.6 

2 

3.2 

6.0 

.5.4 

9.9 

28. 2 

18.1 

19.1 

10.3    1 

3 

1      4.1 

5.8 

4.S 

9.2 

28.3 

15. 1 

18.9 

9.3    1 

4 

1      2.9 

5.6 

3.6 

1.5.9 

30.2 

11.0 

17.4 

8.4 

5 

2  7 

5.1 
6.1 
5.9 

6.0 
9.7 
10.1 

18.1 
17.1 
15.0 

31.9 
3:^.0 
32.9 

13.8 
13. 6 
13.5 

17.1 
15. 6 
15.2 

7  8 

6 

2. 6 

7.8 

1 
2.3 

6.2    1 

8 

1      2.f. 

6.0 

9.5 

13.2 

32.2 

11.8 

14.8 

6.3 

9 

3.1 

6.1 

8.8 

12.0 

31.2 

11.5 

14.5 

6.35 

10 

3.1 

6.0 

11.9 

11.7 

32.1 

11.0 

14.3 

6.5 

11 

3.1 

6.1 

11.4 

11.1 

31.1 

11.0 

14.3 

6.7 

12 

3.1 

6.6 

10.9 

10.9 

31.0 

9.9 

14.2 

7.0 

13 

3.1 

6.1 

10.6 

10.8 

.31.3 

8.6 

14.1 

7.1 

14 

3.1 

6.4 

?.6 

10.6 

31.5 

9.1 

14.0 

6.0 

!.=> 

3.1 

6.3 
8.0 

7.7 
10. 1 

10.1 
9.1 

31.5 

31.8 

8.6 
8.4 

14.0 
13.8 

5.1 
5.2 

16 

!      3.1 

17 

3.C 

10.6 

8.3 

8.1 

32.1 

8.2 

13.0 

5.4 

18 

5.4 

10.8 

11.1 

8.0 

:«.] 

8.2 

11.3 

5.1 

19 

3.9 

9.8 

16.1 

7.H 

31.6 

8.2 

11.1 

(.9 

20 

3.8 

10.1 

17.1 

5.0 

31.65 

8.3 

10.8 

4.7 

21 

3.5 

9.1 

17.1 

2.8 

28,6 

8.2 

9.7 

4.0 

22 

'      3.0 

9.3 

15.4 

2.5 

28.6 

H.  4 

9.2 

4.0 

23 

2,8 

10.1 

13.9 

2.1 

.29.0 

9.9 

9.1 

4.0 

24 

3.0 

7.8 

14.9 

2.2 

27.8 

11.8 

9.1 

4.0 

25 

8.0 

7.1 

13.3 

20.1 

25. 7 

11.8 

9.1 

4.0 

26 

,      •'il 

5.9 

12.8 

20.6 

25.5 

12.1 

6.5 

4.0 

27 

'      6.1 

5.0 

10.8 

21.7 

•25.0 

22.0 

8.0 

8.9 

28 

6.1 

5.1 

9.1 

'23.6 

24. 7 

20.8 

11.4 

3.9 

29 

6.0 

10.7 

23.5 

20.9 

20.3 

13.7 

3.8 

30 

5.9 

13.4 

25.1 

18.3 

19.9 

14.3 

3.6 

31 

6.1 

11.7 

18.1 

14.4 

3.4 

_  _  _     _ 



_ 

3.4 

3.3  I 

3.4  ! 
3.4 

3.0  I 

2.6  ' 
2.6 
2.6 
2.6  I 

2.6  I 
4.3 
4.8  ' 
5.7 
6.2 

6. 5 

6.7  j 
7.0 
6.3  ' 
4.3 
4.4 

4.6  I 
5.3  I 
5.3 
4.2  1 
4.4 
4.2 
4.2 
3.4 


N(iv.  !  Hoc. 


3.1 

3.0 

3.0 

4.9 

2.5 

2. 5 

2. 5 

2. 5 

2.6 

2.8 

3.2 

3.  t 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.1 

3.1 

4.2 

5.7 

6.3 

7.1 

6.8  I 

5.3 

4.8  , 

4.5  ' 

4.3 

4.0 


3.4 
3.2  ! 
3.3 
3.2 

3.2  , 

3.3  I 
3.1 
3.6  I 
3.7 
3,8 
4.0  I 
4.1 
4.2 
4.2 
4.3 

4.3  ' 
4.5 
4.0 
4.3 
4.2 
4.0  i 

3.8  ; 

8.5  j 

3.6  I 
3.4 

3.4  I 
3.3 
3.3 
3.3 
3.1 


3.1 
^^.0 
3.0 
3.1 
3.2 
3.2 
3.3 
3.3 
3.5 
3.3 
3.2 
3.3 
3.3 
3.  I 
3.5 
3.7 
4.6 
6.3 
8.0 
8.4 
8.4 
8.7 
8.8 
8.0 
7.1 
7.3 
7.5 
7.3 
7.1 
6.1 
6.4 


Slfition  rating  UiUe  for  Brazo»  River  at  Richmond,  Tex.  ^  from  January  i,  1904^  to  Derem- 

her  31,  1905. 


I     Gajfe 
height. 


Feet. 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.  .50 
2.60 
2.70 
2.80 
2.90 


Di.se  hargc. 

S!rcond-/eet. 

i  870 

'  980    ' 

I  l.MO    I 

I  1,100 

1,160 
1.220 
1,290    j 
I  1,360 

1,4% 
1,500    , 
1,580    I 
1,660    ' 
1,740    ' 


Gage 
helRht. 

Fcft. 
8.00 
3.10 
3.20 
8.30 
8.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


.  Discharge. 

Scrond-fect. 

1,820 

1,910 

I     '     2,000 

'  2,090 

2, 180 

2,270 

I  2,370 

2, 470 

2,570 

'  2,670 

I  2, 770 

'  2.  HTO 

I  2,980 

I  8,090 

I  8,200 


(Jage 
height. 

Fa:L 
4.50 
4.60 
4.7C 
4.80 
4.90 
.TOO 
5. -20 
5.  10 
5.W) 
5.  HO 
6. 00 
r..  20 
6. 40 
G.tlO 
6.80 


Discharge. 

Sfcond-ffft. 
3,310 
3,420 
3, 530 
3,640 
3, 760 

3,  S80 
4.120 
1. 3r.O 
4,»)<)0 

4,  m) 
.M'20 

.').  :i80 

.■),  i\<\0 

5,  mo 

6, 220 


I      Gage 
1    height. 


Ftft 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8..->0 
9. 00 

y.  :*.) 

10.00 

10.  50 

11.  UO 
11.50 

12.  (X) 
13.00 


Discharge. 

Sfrond-ffff. 
6.500 
6, 780 
7,060 
7,350 
7,  r.50 
•  7.i>.V) 
8,700 
y,  4S() 
10, 2X0 

n,i2(.) 

12. 020 
13, 020 
14,120 
lo,  270 
17.5^K) 


The  above  table  is  based  oq  diHcharge  mea.surenients  made  during  1902-190.3,  and  it  i.s  well  diMued. 
Above  gage  height  13  feet  the  rating  curve  is  a  tangent,  the  diffen'uce  Ix'ing  240  per  tenth.  Alx)ve  10 
feet  this  table  is  the  same  as  the  1908  table. 
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Estimated  montUy  discharge  of  Brazos  River  at  Richmond^  Tex.,  for  1906. 
[Drainnge  area,  44,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  secc»nd-fcet. 


Maximum, 

6,250 
12,620 
27,430 
46,630 
65,590 
39,190 
33,190 
19,030 
6,500 
6,640 
3,310 
9,160 


Minimum. 

1,290 
3,8W 
2,370 
1,160 
29,830 
8,250 
5,800 
2,180 
1,500 
1,430 
1,910 
1,820 


Mean. 

2,594 
6,742 
13,380 
17,680 
55,690 
17,070 
18,680 
5,290 
8,169 
2,665 
2,498 
4,465 


I 


ToUl  in 
acre-feet. 


159,500 

374,400 

822,700 

l,a52,000 

8,424,000 

1.016,000 

1,149.000 

325,300 

188,600 

163,900 

148,600 

274,500 


I 


a"),  590  I 


1,160         12,490  1     9,098,000 

I  I 


Run-off. 

Second-feet\.  .,  j 
per  square  *3J  '" 
*^  mile.       I  •'^^^^■^ 


0.059  I 
.163 
.301  i 
.402  I 

1.27  I 
.388 
.425  I 
.120  ' 
.072  I 
.061  j 
.057  I 
.101  , 


.2>il 


.44^ 
1.  if' 

.!> 

.tNI 

3* 


COLORADO  RIVER  (OF  TEXAS)    DRAINAGE  BASIN. 
i>esc:kiption  of  basin. 

Colorado  River  rises  in  the  extreme  western  portion  of  the  State,  within  a  few  nii!<^ 
of  the  eastern  !)oun(iary  of  New  Mexico,  and  flows  in  a  general  southeasterly  din-o 
tion,  emptying  into  the  Gulf  of  Mexico  in  Matagorda  County.  The  drainage  arra 
above  Austin  is  37,000  square  miles  and  above  Columbus  40,000  square  miles,  and  i: 
extends  into  the  corner  of  New  Mexico.  Its  main  tributaries  are  the  Conch(^  tht* 
San  Saba,  and  the  Llano.  The  C'oncho  has  a  reliable  flow  and  contributes  a  greater 
amount  of  water  than  the  Colorado  at  their  junction.  The  Concho  furnishes  walt-r 
for  irrigation  and  water  power  and  supports  in  Irion  and  Tom  Green  counties  s«'mf 
excellent  irrigation  systems,  described  in  Water-Supply  Paper  No.  7L  San  Saba  an'i 
Llano  rivers  are  descrilx'd  in  the  same  paper. 

The  Colorado  at  Austin  emerges  from  a  canyon.  From  Austin  to  the  Gulf  it 
traverses  a  rather  flat  country,  and  its  waters  are  utilized  for  many  power  planb^: 
60,(X)0  acres  of  rice  were  sowed  during  the  season  of  1902  in  the  counties  of  Color*!". 
Wharton,  and  Matagorda,  under  canals  that  obtaine<l  their  water  from  the  Colonul<'. 

COLORADO  RIVER  AT  AUSTIN,  TEX. 

This  station  was  established  Decern l)er  21,  1897.  It  was  originally  located  at  the 
dam  near  Austin,  Tex.  On  the  failure  of  this  dam  the  station  was  removed  ti>tln' 
Congress  Avenue  Bridge,  south  of  the  city. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  velocity  i? 
UKKlerately  rai)id.  Neither  bank  has  overflowed  since  the  dam  was  washetl  a>\ay. 
The  }>ed  of  the  stream  is  composed  of  sand  and  is  slightly  shifting. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  3  miles  above  O-n- 
gress  Avenue  Bridge,  about  one-eighth  mile  above  the  niins  of  the  Austin  dam  ai.-i 
l)ower  house.  Tlie  cable  has  a  si)an  of  about  730  feet,  Imt  the  width  of  the  river  at 
low  water  is  less  than  half  this  distaiu^e. 

(iage  heights  were  first  taken  on  the  crest  of  the  Austin  dam  August  13,  1S95,  ari  i 
were  continiuil  from  that  date  until  the  failure  of  the  dam  (H-curred  in  April,  !'•"' 
A  staff  gage  consisting  of  upright  posts  <lriven  into  the  bank  of  the  river  is  Im-dtni 
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near  the  bath  house  about  150  feet  above  the  bridge.  For  higher  gage  heights  the 
first  pier  from  the  north  has  l)et*n  marked  up  to  40.00  feet.  A  standard  chain 
ga^e  ia  attached  to  the  bridge  at  the  name  datum.  During  1905  the  gage  was  read 
twice  each  day  by  W.  Peterson.  Bench  marks  were  established  as  follows:  (1)  A 
irnitetl  States  Coast  and  Geo<ietic  Survey  copj>er  bolt  on  the  top  of  the  west  end  of 
the  xmth  i>ier  of  Congress  Avenue  Bridge,  475  feet al)ove mean  sea  level  and  48.00  feet 
al>ove  the  datum  of  the  gage.  (2)  A  similar  bolt  in  the  southw€»st  wall  of  the  poet- 
office  at  Austin,  508  feet  above  mean  sea  level;  elevation,  81.00  feetal>ove  the  datum 
of  the  gage.  (3)  On  the  first  flange  alxne  the  cribwork  of  the  north  pier  of  the 
bridge,  marked  "  U.  S.  G.  S.  B.  M.  4.78";  elevation,  4.78  feet  above  gage  datum  and 
431.78  feet  alx)ve  mean  sea  level. 

The  low- water  level  at  this  point  has  ]>een  gradually  falling  for  over  a  year.  This 
baa  been  caused  by  the  erosion  of  the  channel  al)out  200  yards  ))elow  the  highway 
bridge.  Under  the  highway  bridge  the  water  spreads  out  into  a  large  pool,  the 
outlet  of  which  is  through  two  contracted  sections  l)elow,  the  main  one  of  which 
t)eing  the  one  in  which  the  erosion  has  taken  place.  The  lowest  level  that  the  water 
has  reached  yet  has  been  0.70  foot  by  gage,  but  the  corresponding  discharge  was  no 
less  than  the  minimum  of  1902. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  (Ann= Annual  Report;  Bull = Bulletin;  \VS= 
Water-Supply  Paper) : 

Description:  Bull  140,  pp  82-83;  WS  28,  pp  llH-119:  37,  p  274;  50,  pp  38t>-3:J7;  6C,  p  64;  HI,  pp  14ft-160; 
99.  p  334:  132,  p  36. 

Di^'harge:  Ann  18,  iv,  p  110;  Bull  140,  p  83;  WS  28,  p  129;  37,  p  274;  50,  p  337;  66,  p  64;  84,  p  150;  99, 
p  335:  132,  p  37. 

Di««chan?e,  monthly:  WS  75,  p  152;  84,  p  152;  99.  p  336:  132,  p  39. 

Gage  height*:  WS  28,  pp  122-124;  37,  p  276;  50,  p  338;  66,  p  61;  84,  p  151;  99,  p  335;  132,  p  38. 

HydrDgmph:  WS  75,  p  152. 

Rating  tables:  WS  66,  p  173;  M,  p  151;  99,  p  336;  132.  p  39. 

Discharge  meagurements  of  Colorado  River  at  Austin^  7>x.,  in  1905. 


Date. 


Hydographer. 


Julyl5 H.  H.  Fox... 

July  17 do 

July21 ' do 

August  19 do 

September  3. .J do 

September  16. .   T.  U.  Taylor . 


Gage 
height. 

Dis- 
charge. 

Fset. 

Serond- 
/ect. 

2.7 

1,760 

2.2 

1,111 

1.7 

520 

1.1 

240 

.8 

176 

.8 

171 
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Daily  gage  height ^  in  feet ^  of  Cohratfo  River  at  AuMiriy  Tex.,  for  1905. 

_____  ^  ^  _       -     .     _  ^  .  _    ._  ^  _  __ 

Day.  1  Jun.      Feb.     Mar.  ,   Apr.  I  May.    June.  '  July.  I  Aug.     Sept.      Oct.      Nov.    I  v. 


1 ,  1.3 

2 1.25 

3 1.2 

4 1.2 

5 ,  1.2 

6 1.2 

7 1.2 

8 1.2 

9 1.2 

10 ,  1.2 

n 1.2 

12 1.2 

13. .1 1.2 

14 1.3 

15 1.3 

16 1.25 

17 :  1.2 

IH I  1.2 

19 !  1.25 

20 1.2 

21 1.2 

22 1.2 

23 1.2 

24 1.2 

25 1  1.2 

26 1.2 

27 1.2 

28 1  1.15 

29 '  1.1 

80 1.1 

31 1.1 


1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.25 

1.65 

1.6 

1.5 

1.5 

1.6 

1.65 

1.6 

1.6 

1.75 

2.95 

3.3 

5.7 

3.75 

3. 5.=) 

3.55 

3.0 

2.6 

2.5 

2.4 

2. 25 

2. 15 

2.05 

1.9 

1.9 


1.8     , 
1.85, 
2.95 
5.5     ! 

4.8  ; 

3.5 

5.1 

3.75 

3.05  \ 

2.75  ' 

2.55 

2.5 

2.4 

2.4     I 

2.3     I 

2.15  > 

2.0    i 

2.0     i 

1.85 

1.8 

1.8 

1.8 

1.7 

4.25 

9.2  i 

7.3  I 
6.25  ; 
5.75  ; 
7.65 

15.05  . 


7.9 
6.75 
5.35 
4.55 
4.2 
3.85 
3. 55 
3.35 
10.5 
7.85 
6.6 
4.95 
3.9 
3.6 
4.75 
7.6 
8.1 
5.6 
3.9 
3.25 
3.0 
2.85 
2.6 
2.55 
4.75 
4. 55 
4.45 
3.7 
3.5 
3.9 
8.35 


2.75 

3.7 

3.15 

2.9 

2.65 

2.5 

2.6 

2.35 

2.2 

2.1 

2.0 

1.9 

1.8 

1.8 

1.8 

2.2 

2.3 

2. -25 

1.9 

1.8 

1.7 

1.75 

2.0 

1.9 

3.2 

3.15 

2.85 

2.7 

2.7 

2.5 


_l_ 


2. -25 

2.05 

1.85 

2.0 

1.8 

1.7 

2.6 

3.3 

4.0 

4,65 

3.95 

3.6 

3.25 

3.05 

2.7 

2.4 

2.2 

2.a5 

1.9 

1.8 

1.7 

1.65 

1.56 

1.45 

1.4 

1.4 

1.8 

1.3 

1.8 

3.6 

5.95 


4.2 

3.2 

2.75 

2.6 

2.45 

2.4 

2.3 

2.15 

1.85 

1.55 

1.9 

1.8  : 

1.65 

1.6    \ 

1.35 

1.3 

1.2    I 

1.2 

1.16  ' 

1.06 

1.0 

1.0 

1.0 

.9 

.9    ! 

.82  I 

.8 

.8 


0.8     I 
.85  , 

•8 

.8    ■ 
1.0 
1.25 
1.0 

.9    ' 

.8     i 

.8 

.86 

.95  - 

.9 

.8 

.8    , 

.8    ■ 
1.7 
2.6 
2.2 
2.a5  I 
2.4    i 
2.15  , 
1.9 
1.8 
1.9 
1.8 
1.7    I 
1.57  ■ 
1.5 
1.4    ' 


1.25  ' 

1.15 

1.1 

1.0 

1.0 

1.0 

1.3 

2.16 

2.96 

2.45 

2.2 

2.05 

1.95 

1.75 

1.55 

1.45 

1.3 

1.3 

1.2 

1.3 

2.2  I 
3.36 
2..% 
2.a'> 
1.7 
1.45 

1.3  , 
1.25 
1.2 
1.2 
1.15 


1.0 
1.1 
1.1 
1.1 
1.1 
.95 
1.0 
1.0 
1.25 
1.85 
2.4 
2.9    . 
2.7 
2.25 
1.95 
1.75 
1.65 
1.4 
1.3 
1.2 
1  2 
1.1 
1.1 
1.1 
1,1 
1.1 
1.1 

i.a5 

1.0    ' 


i.i' 

1.1" 

1.0 

lu 

1.0 
l.u 

I.I 

1.0 

It' 

lu 
l.u 
IJ.". 
1 1:- 
1.1* 

1.0 

1.0 

1.1 
1..0 
1.^ 
\.^ 
1.) 

1.4 
1.6 
L». 
1.4 
\.l 

i.r» 
1.1' 

1.3 


Station  rating 


table  for  Colorodo  River  at  Austiny  Tex. j  from  January  1  to  December  SU 
1905. 


(J  apt; 
luM»,'ht. 

1 
Discharge. , 

CJage 
height. 

Discharge. 

Gage 
height. 

F..,. 

S(C(m(l-f((t. 

FvrL 

Stctmd-fat. 

Fvvt. 

0.80 

175    ' 

1.90 

790 

3.00 

.90 

195    1 

2.00 

885 

3.10 

1.00 

220    ' 

2.10 

1              990 

3.20 

1.10 

2')0    ; 

2.20 

I.IOT) 

3.30 

1.20 

290    • 

2.  :w 

1           1/2-25 

3.40 

1.30 

340    1 

2.  40 

'           1,345 

3.50 

1.40 

4(X)     1 

2. 50 

1,»70 

'        3.60 

1..J0 

470 

2. 60 

1,605 

3.70 

i.r.0 

540 

2.70 

'          1,750 

3.80 

1.70 

620 

2.  SO 

1,910 

3.90 

1.80 

700 

2.  IH) 

1          2,  ().S0 

4.00 

Discharge. 


2,260 
2,460 
2,650 
2,860 
3,070 
3,290 
3,530 
3.780 
4,040 
4,310 
4,680 


Gage 
height. 


Disohaixe. ' 


Second-frrt.        J'Ytt.       So»tKt-/tcl. 


4.20 
4.40 
4.60 
4.80 
5.00 
6.20 
5. 40 
6.60 
6.80 
6.00 
6.20 


6,170 

.^SIO 

6.510 

7. -270 

8,0*0 

8,920 

9.7W 

10,600 

11.440 

12,-2>0 

13,130 


The  jibove  tal>le  is  ba.sed  on  dNcharge  nien.snrements  made  during  1904-6.  It  is  well  dofini"^' 
iM'tutM'ii  kukv  luMKht'^  o.h  f<K)t  iiiid  »*  feet.  .\b()ve  gage  height  6.1  feet  the  rating  cun'c  is  a  tangeui. 
t*K'  dillerence  being  4;>0  i)er  tenth. 
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Efftitnaied  moitthhj  dMiarge  of  Colorado  Kivcr  at  Austhtj  Tex.^  for  UK)5. 
[DraiuBKe  area,  37,000  Miiiare  miles.] 


Month. 


January 

Febniary 

March 

April 

May 

June 

July 

Au«ru*<«t 

.S«^"pt<jniber 

C)ctobi»r 

November 

December 

The  year  . 


DiHcharge  in 

swond-feet.        ■ 

Run-off. 

Maximum. 

Minimum. 

1 

Mean. 

Total  in 
acre-feet- 

Second-feet 
per  Miuare 

Depth  in 
inches. 

»40 

250 

293  1 

18,020 

O.0O79 

0.0091 

540 

270 

sajs 

IS,  600 

.0091 

.0095 

11.020 

290 

i,4<;i  ' 

H9.830 

.039 

.045 

51,190 

620 

6.557 

390. 200 

.177 

.1* 

31,6-20 

1,537  ' 

H.  267 

50S,300 

.223 

.257 

3,780 

620 

1,404 

s:?,540 

.a-w 

.042 

12.070 

3t0 

1.W9  ' 

119,800 

.053 

.061 

6,170 

175  1 

775 

47.650 

.021 

.024 

1,470 

175 

4.SS 

29,040 

.013 

.014 

2,905 

220 

6K9 

42, 360 

.019 

.022 

2,080 

207 

SO.-) 

:«,050 

.014 

.016 

540 

220  1 

299 

1X,:?80 

.0081 

.0093 

51,190 

175, 

1, 91S 

l,39ti,000 

.052 

.707 

COLORADO  RIVKR  AT  C'OI.I\MBrs,  TEX. 


It  is 


This  station  was  established  in  December,   1902,   by  Thomas  T.  Taylor, 
located  at  the  highway  bridge  east  of  Columbus. 

The  channel  is  straight  for  200  feet  above  and  (KX)  feet  below  the  bridge,  and  has 
a  width  of  140  feet  at  low  water,  unobstructed  by  piers,  and  a  width  of  450  feet  at 
ordinary  high  water,  broken  by  two  piers.  At  very  high  stages  the  left  bank  over- 
flows for  several  hundred  feet,  but  the  water  passes  under  the  iron  trestle  ai)proach 
to  the  bridge.     The  bed  is  compose<l  of  gravel  and  sand  and  is  fairly  permanent. 

Discharge  measurements  are  made  from  the  three-span  highway  bridge  at  which 
the  gage  is  located. 

A  gage  is  marked  on  the  downstream  side  of  the  pier  on  the  west  side  of  the  river. 
Ga^  datum  is  taken  at  50  feet  below  the  top  of  thin  pier,  and  the  observer,  W.  E. 
Bridge,  measures  down  from  this  jxiint  with  a  tagged  chain  and  lead  weight.  Bench 
marks  were  established  as  follows:  (1)  The  top  of  pier  at  the  west  end  of  the  middle 
span  of  the  bridge;  elevation,  50.00  feet.  (2)  The  oast  end  of  the  top  of  the  top 
stone  8t«p  at  the  south  door  of  the  Columbus  jail;  elevation,  53.22  feet.  (3)  The 
north  end  of  the  top  stone  at<?p  at  the  east  door  of  the  Columbus  court-house;  eleva- 
tion, 53.91  feet.  (4)  The  top  of  the  rail  over  the  extreme  west  pier  of  the  Southern 
Railway  bridge  crossing  the  river  above  the  gaging  station;  elevation,  51.13  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

A  measurement  made  at  this  station  August  5,  1905,  by  T.  U.  Taylor  gave  the 
following  results:  Gage  height,  10.8  feet;  discharge,  3,820  second-feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  \Vater-Sup])ly 
Papers  of  the  United  States  Geological  Survey: 

Description:  M.  p  1 19;  99,  pp  332-333:  132,  p  40. 
DLseharge:  84,  p  149;  99,  p  333;  132,  p  40. 
Diiieharge,  monthly:  132,  p  42. 
Gage  bei«rhti«:  99.  pp  33.3-3»4:  132,  p  41. 
Batitig  table:  132,  p  42. 
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Daily  gage  heighij  in  feet,  of  Colorado  River  at  ColumhuSj  Tex.,  for  1905, 


Day. 

Jan. 

1 

6.46 
6.4 
6.4 

2 

3 

!:::.::.:::.... 

6.4 

6 

6.2 

6 

6.2 

6.2 

6.2 

6.0 

6.0 

6.0 

6.0 

6.0 

7.2 

7.05 

6.4 

6.4 

6.2 

6.2 

6.2 

6.0 

6.0 

6.1 

6.1 

6.0 

6.0 

5.95 

5.85 

5.8 

5.85 

5.8 

7      ... 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 

Feb. 


5.8 
5.8 
6.0 
6.0 
5.8 
5.8 
5.8 
5.8 
6.0 
6.1 
6.2 
6.2 
6.4 
6.4 
6.2 
6.2 
6.0 
5.9 
15.5 
12.0 
9.75 
8.25 
7.5 
6.85 
6.65 
6.55 
6.4 
6.4 


Mar. 


6.4 
6.3 
6.2 
6.2 
6.0 
6.0 
6.0 
10.6 
12.45 
11.4 
9.55 
8.4 
7.85 
7.35 
9.6 
14.45 
10.1 
18.9 
18.5 
16.0 
15.6 
18.75 
14.9 
16.6 
11.05 
10.25 
9.65 
9.15 
11.4 
9.2 
8.25 


I  • 


Apr.  I  May. 


7.9 

8.9 

14.1 

11.4 

9.1 

13.56 

13.2 

11.95 

14.0 

12.85 

11.0 

10.25 

9.7 

8.7 

9.05 

8.75 

8.65 

8.5 

8.35 

8.1 

8.0 

7.85 

7.7 

22.25 

24.45 

24.25 

21.65 

19.0 

18.35 

26.25 


30.75 

83.0 

30.7 

21. 15 

17.4 

15.6 

14.3 

13.25 

12.6 

16.6 

24.5 

21.75 

17.95 

16.8 

21.1 

18.25 

17.0 

22. 75 

20.2 

16.05 

13.8 

12.1 

11.8 

14.75 

13.25 

12.3 

12.35 

14.25 

13.6 

12.7 

12.45 


June. 


12.25 

12.1 

11.3 

11.15 

11.85 

11.05 

10.4 

9.9 

9.6 

9.55 

9.4 

9.1 

8.65 

8.65 

8.5 

8.5 

8.45 

8.95 

9.35 

9.25 

8.9 

9.5 

11.75 

9.4 

8.5 

10.8 

24.75 

17.0 

13.25 

11.5 


July. 


10.5 

10.05 

9.6 

10.05 

10.25 

9.65 

8.9 

8.65 

11.75 

14.8 

15.0 

14.0 

12.85 

12.2 

11.3 

10.95 

10.4 

9.7 

9.2 

8.6 

8.6 

8.5 

8.3 

8.15 

8.1 

8.05 

8.0 

8.0 

7.7 

7.6 

7.6 


Aug.  I  Sept.  I  Oct. 


7.5 
14.15 
13.5 
11.85 
10.6 
9.75 
9.05 
8.55 
8.35 
8.6 
8.5 
8.2 
8.1 
8.1 
8.0 
7.76 
7.55 
7.5 
7.5 
7.25 
7.4 
7.2 
7.05 
7.0 
6.95 
6.9 
6.95 
6.85 
6.8 
6.8 
6.8 


6.8 

6.8 

7.2 

7.1 

6.9 

6.8 

6.8 

6.8 

6.8 

6.9 

6.9 

6.8 

6.7 

6.65 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

7.25 

8.1 

8.05 

8.15 

8.36 

7.9 

7.65 

7.46 

7.5 

7.5 


7.3 

7.7 

7.2 

7.7 

7.15 

6.9 

7.1 

6.9 

7.05 

6.9 

7.0 

6.9 

6.9 

7.15 

6.9 

7.0 

6.75 

8.5 

6.7 

9.05 

6.6 

8.4 

9.06 

7.8 

8.7 

7.5 

8.15 

8.0 

8.05 

8.0 

7.7 

8.45 

7.6 

8.35 

7.6 

7.9 

7.3 

7.6 

7.8 

7.45 

7.2 

7.4 

7.2 

7.85 

7.15 

7.2 

7.45 

7.1 

9.85 

7.1 

9.2 

7,15 

7.9 

7.45 

7.7 

7.1 

7.5 

7.1 

7.3 

7.0 

7.2 

Nov.     Dec. 

7.0 
6.9 
6.75 
6.7 


G.6 
6.5 
6.5 
6.5 
6.6 
6.C 
6.6 

7.6 
7.2S 

7.1 
7.0 
S.2 
8.4 
h;l 
7.6 
7.3 
7.2 
KC" 
7.S 
7.3 

6.9 
7.0 
7.0 


Station  rating  table  for  Colorado  River  at  Columbus,  Tex,,  from  January  1,  1904,  io 

December  SI,  1905. 


Gaj-e 
heiglit. 


li'ct. 
5.10 
5.50 
5.60 
6.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 


Discharge. 


Second-feet. '' 

510  i 

550  'i 

590  I' 

630  I 

680  'l 

730  I' 

780  ' 

830  \ 

880  11 


Gage 
height. 

Feet. 
7.80 
7.40 
7.50 


1,030 
1,080 
1,130 
1,1W 
1,230 
1,280 
1,340 
1,100 


7.70 
7.80 
7.90 
8.00 
8.10 
8.20 
8.30 
8.40 
8.50 
S.60 
8.70 
8.80 
8.90 
9.00 
9.20 


Discharge. 

S<rond-f(€t. 
1,460  • 
1,520 
1,580 
1,640 
1,700 
1,760 
1.820 
1,880 
1.940 
2, 010 
2,080 
2.150 
2,220 
2,290 
2,360 
2,430 
2,500 
2, 570 
2,710 


Gage 
height. 

Feet. 
9.40 
9.60 
9.80 
10.00 
10.20 
10.40 
10.60 
10.80 
11.00 
11.20 
11.40 
11.60 
11.80 
12.00 
12.20 
12.40 
12.60 
12.80 
13.00 


Discharge. 


Second-feet. 
2,850 
2,990  . 
3,130 
8,270 
8,410 
3,570 
3,780 
3,890 
4,050 
4,210 
4,870 
4,530 
4,690 
4,850 
5,010 
.'.,  170 
5,860 
5,530 
5,710 


he^h 

Feet.  ' 

13.50  I 

14.00  I 
14.50 

16.00  I 

16.00  I 

17.00  I 

18.00  I 
19.00 

20.00  ' 

21.00  I 

22.00  , 

23.00  I 

24.00  I 

25.00  ' 

26.00  I 
27,00 

28.00  I 


I  Discharge. 

Se  -ond-ffft. , 
6,160  i 
6.610  I 
7,090    ' 

7,590  ; 

8.660 
9,860 
11,140 
12,53D 
13.970 
15,470 
17,030 
18.700  ■ 
20,420 
22.200 
24,070 
25.980 
27,930 


The  above  table  is  ba.swi  oil  discharge  measurements  made  during  1902-1906,    1%  is  well  define^l 


COLORADO   RIVER    (TKXAS)    BA8IN. 

EaiimaUd  monthly  discharge  of  Colorado  River  at  Columlmn,  Tex.^Jor  1905, 
[Drelnn^  Area,  40,000  square  miles.] 
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Month. 


Discharge  in  second-feet. 

I  ~     'l    ~ 

Maximum. '  Minimum. ,    Mean. 


Total  in 
acre-feet. 


January  

February 

March 

April 

May 

June 

July 

Auffiutt 

September 

<)cu>ber 

November 

Deceml)er 

The  year 


1, 
8. 

12. 

24> 

37, 

21 
7, 
6, 
2, 
3, 
2, 
2. 


400  I 
110, 

180  I 

sso  I 

WOi 
750  ! 
590 
^45 
115  i 
165 
605  I 
150 


87,900 


680 
680 
780 
1,700 
4,690 
2,185 
1,640 
1,180 
1.080 
1,080 
1,230 
1,090 

680 


890  ! 
1,044 
4, 115  I 
6,776  I 
11,880 
4.1»l  I 
3,303 
2,166 
1.366  < 
1,622 
1,611  I 
1,3T7 


55,030 
57,980 
253,000 
403,100 
727,400 
249,600 
208,100 
133,200 
81.290 
99.730 
95,860 
84,670 


Run-ofT. 


Second-feet 

per  square 

mile. 


0.022 
.026 
.103 
.169 
.296 
.105 
.083 

.a'>i 

.084 
.011 
.040 
.084 


Depth  in 
Indies. 


0.026 
.027 
.119 
.189 
.341 
.117 
.096 
.062 
.038 
.017 
.015 


3,358  I    2,444,000 


.OM 


8AK  SABA  RIVRR  NRAR  SAK  SABA,  TEX. 

San  Saba  River  rises  in  two  springs  near  Fort  McKavett,  in  tiie  western  part  of 
Menard  County,  Tex.,  and  flows  in  an  easterly  direction  for  over  100  miles  to  its 
jnnction  with  Colorado  River  (of  Texas).  It  is  fed  by  many  springs  between  Fort 
McKavett  and  Menardville,  the  largest  of  which  is  the  one  that  feeds  or  is  the  source 
of  Clear  Creek. 

A  gaging  station  was  established  on  San  Saba  River  at  the  suspension  bridge,  1 
mile  northwest  of  the  town  of  San  Saba,  Tex.,  December  30, 1904,  by  E.  C.  H.  Bantei. 
The  drainage  area  above  the  town  of  San  Saba  is  3,000  s(]uare  miles. 

Sixteen  miles  above  the  gaging  station  the  river  issues  from  the  canyon  section  of 
the  river  and  emerges  into  a  very  rich  valley  that  offers  exceptional  advantages  for 
irrigation.  There  are  about  40,000  acres  that  could  be  brought  under  a  supplemental 
irrigation  system,  and  the  water  supply  of  the  San  Saba  River  at  this  point  becomes 
of  the  utmost  importance.  The  low-water  flow  at  the  **  Narrows,"  17  miles  alx)ve 
the  town  of  San  Saba,  is  about  25  second-feet,  and  any  irrigation  on  an  extensive 
ficaie  will  have  to  be  done  by  means  of  an  impounding  dam,  which  can  be  constructe<l 
acroes  the  river  near  the  ranch  of  Hilliard  Doran,  forming  the  re«?ervoir  in  the  can- 
yon section  of  the  river.  Four  miles  above  the  town  of  Menard ville  the  Noyes  ditch 
takes  out  the  lai^er  supply  of  water  from  the  river  and  diverts  it  into  an  irrigation 
Hystem  that  extends  through  Menard  ville  and  to  a  point  5  miles  below.  Two  other 
smaller  ditches  below  San  Saba,  the  Maimee  and  the  Kitchen,  divert  practically  all 
the  remainder  of  the  low  flow  into  irrigation  systems.  In  addition  to  the  gravity 
t^ystems  there  are  several  pumping  plants  along  the  stream  from  Fort  McKavett  to 
the  head  of  the  canyons,  about  12  miles  below  Menard  ville.  Thus  in  dry  times  alxiut 
the  only  water  that  could  \ye  relied  on  for  a  big  irrigation  system  in  the  San  Saba 
Valley  would  be  the  water  that  could  be  stored  by  an  impounding  reservoir.  The 
topography,  the  flood  discharges,  the  excellent  site  for  a  dam,  the  nearness  of  stone, 
the  absence  of  alkali  in  the  water,  and  the  richness  of  the  soil  all  point  to  the  fact 
that  this  valley  offers  one  of  the  best  and  most  feasible  irrigation  problems  in  the 
State  of  Texas. 

The  channel  is  straight  for  150  feet  above  and  1,000  feet  l^elow  the  station.    The 
current  is  swift  at  high  and  sluggish  at  low  stages.     Both  banks  are  high,  but  liable 
to  overflow  at  high  stages.    The  bed  of  the  stream  is  composed  of  sand  and  gravel. 
There  is  but  one  channel  at  all  stages, 
iBR  174-06 3 
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Discharge  measurements  are  made  from  the  suspension  bridge.  The  initial  point 
for  soundings  is  the  north  face  of  the  south  pier. 

The  elevations  of  the  water  surface  are  determineil  by  measurini;  down  by  mean;' 
of  a  tape  from  a  certain  casting  on  the  uiistream  face  in  the  flooring  of  the  bridge, 
the  zero  elevation  being  40.00  feet  below  the  same.  Bench  marks  were  establishal 
as  follows:  (1)  A  large  wire  nail  driven  into  a  tree  50  feet  from  the  south  end  of  the 
bridge;  elevation,  37.63  feet.  (2)  A  wire  nail  driven  into  a  water  elm  70  feet  fnmi 
the  north  end  of  the  bridge,  on  the  east  side  of  the  road;  elevation,  37.16  feet 
(3)  A  wire  nail  driven  into  a  live  oak  tree  200  feet  from  the  south  end  of  the  brid^'e 
and  50  feet  from  the  edge  of  the  stream;  elevation,  37.16  feet.  Elevations  refer  to 
the  datum  of  the  gage. 

A  measurement  made  at  this  station  August  18,  1905,  by  T.  U.  Taylor,  gave  the 
following  results:  Gage  height,  7.2  feet;  discharge,  27  second-fef  t. 

A  description  of  this  station  and  gage  height  and  dischai^e  data  are  containe<l  in 
Water-Supply  Paper  No.  132,  United  States  Geological  Survey,  pp.  43-44. 

Daily  gage  height^  infeetf  of  San  Saba  River  near  San  Saba,  Tex.  y  for  1905. 


Day. 


Jan. 


1 

7.9 

2 

7.9 

8 

7.9 

4 

1   7.9 

5 

1 
,   7. 9 

6 

1   7.9 

7 

1   7.9 

8 

i   7.9 

9 

7. 9 

10 

...  .'   7.9 

11 

1   7.9 

12 

1   7.8 

13 

7. 9 

14 

7.8 

1ft 

7  8 

16 

7  9 

17 

7. 9 

18 

1   7. 9 

19 

'   7  9 

20 

7.9 

21 

1   7.9 

22 

1   7. 9 

23 

1 
■   7. 9 

24 

7.9 

2ft 

7.9 

26 

7.9 

27 

1   7.8 

28 

7.9 

29 

1 

'   7  9 

30 

1   7. 9 

31 

7.  a 

1 

Feb.     Mar. 


7.9 
7.9 
7.8 
7.8 
7.8 
7.8 
7.8 
8.0 
7.9 
7.9 
7.8 
7.8 
7.9 
7.8 
8.0 
7.9 
7.9 
7.9 
10.0 
10.9 
8.9 
7.9 
8.0 
7.9 
7.9 
7.9 
7.9 


7.9 
7.9 
7.9 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.9 
7.7 
7.7 
7.8 
7.8 
8.3 
8.0 
7.9 
8.1 
7.9 
7.9 
7.9 
7.8 
7.8 
7.8 
7.9 
7.8 
7.8 
7.8 
7.8 
7.8 


Apr.     May. 


7.3  I 

9.4  I 
8.4  I 
8.2  I 
8.0  I 
8.0 
7.9 
7.8  I 
7.8  I 
7.8  , 
7.8 
7.8 
7.8  I 
7.8  I 
7.8  ' 
7.8' 
7.8  ' 

7.7  \ 
7.6  1 
7.6 
7.6 
7.6  I 
7.8, 
9.4 
8.4' 
8.1 
8.1 

8.0 1 

7.8  I 
13.0  I 


I     , 


9.8 
8.8 
8.1 
8.1 
8.4 
8.0 
7.8 
18.7 
11.15 
8.9 
8.2 
8.0 
8.0 
7.9 
7.8 
7.9 
8.05 
8.0 
7.9 
7.9 
7.9 
7.9 
7.8 
13.4 
9.2 
8.25 
8.1 
8.0 
7.8 
7.8 
7.8 


June.  '  July.  '  Aug.  I  Sept.     Oct.  ]  Nov.     Ikv. 


7.8 1 
7.8 ' 
7.7  i 
7.7 , 
7.6; 
7.6 ' 

7.6  j 

7.5 ' 

7.5, 

7.5, 
7.5 
7.4] 
8.0 
7.6  I 
7.6  j 
7.5  I 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.5 
7.5 
7.4' 
•.5  I 
8.7, 
7.7 
7.5  ' 
7.4  I 


7.4 


7.4 
7.4 
7.3 
7.3 
8.2 
8.4 
8.1  I 

9.7  , 

8.2; 

8.0  1 

7.8  I 


7.7  i 
7.6 
7.5  I 
7.5 
7.5  ! 
7.5  I 
7.5  I 
7.5  I 
7.6 
7.6 
7.6 
7.5 
7.5 
7.4  I 
7.3  I 

7.2  I 

7.3  ' 

7.8  I 

7.4  i 


I      7 


7.2, 
7.5 
7.3 
7.2  ' 
7.2  I 
7.2  I 
7.2, 
7.2  , 
7.2 
7.2, 

l'\  I 
7.2  , 

7.2 

7.2  ' 
7.2 
7.2 
7.2 

7.3  I 

7.4  • 
7,3 
7.2 
7.2 
7.2 
7.2  ' 
7.2 
7.2 
7.2 
7.2 
7.2  , 


7.2 

7.2  I 
7.2  I 
7.2  I 

Vi\ 

1. 1  I 
7.6  I 
7.6, 
7.6 
7.6 

7.6 1 
7.6, 
7.6 

7.6  I 
7.6 
7.4 
7.4 
19  6 
8.2 
7.7 
7.8 
7.7 


1.6  ' 

7.6  I 
7.6 
7.6  ' 


7.6 

7.6  I 

^      I 
7.6 

1 
7.6 

7.6 

7.6, 

7.7 

7.7, 

7.7  , 
7.9 

7.8  , 


7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 


7.6 


BARTONS  SPRIN(;s  XKAR  AUSTIN,   TEX. 

These  springH  are  located  about  2  miles  from  Austin  and  are  similar  in  behavi*  r 
and  in  flow  to  the  Comal,  San  Felii>e,  and  San  Marcos.  They  respond  in  incrt»a.-»-. 
flow  to  the  rainfall  in  the  Edwards  Plateau,  but  this  response  is  always  delafe^l  i'^r 
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some  months.  About  a  quarter  of  a  mile  from  the  head  of  the  springs  the  Walsh 
tipring  was  formerly  active  and  oi)erated  a  small  mill,  but  it  creased  flowing  several 
years  ago.  In  the  wet  tea^on  of  1900  it  revived  and  continued  flowing  till  the  early 
|»art  of  1901,  when  it  again  cease<l,  continuing  dry  till  the  early  part  of  1903.  June 
0,  1903,  the  flow  of  the  Walsh  spring  was  8.5  second-feet,  but  it  stop{)ed  flowing  in 
the  latter  part  of  1903  and  has  since  remained  dry. 

IHftcharge  meatnirernents  of  Bartons  Springs  near  AuMin^  Tex,y  1894-1905. 


I>ate.  Hydrofirrapher.  DiHcharge- 


Secondjeet. 


1S94 C.  C.  Babb 17 

1S9:> do  ! I  25 

Mait-h,  1898 T.U.Taylor 20 

May,  1898 do ,  30 

AujBTUSt,  1900 do '  69 

December,  1900 do 33 

June,  1902 do '  19 

August,  1902 do I  19 

June.  1903 A.  A.  Cother 69 

June,  1904 T.U.Taylor 48 

July,  1905 H.H.  Fox |  65 


GUADALUPE  RIVER  DRAINAGE  BASIN. 
DE.SCRI1»T10N  OF  BASIN. 

(Tuada1u()e  River  rises  in  the  southern-central  part  of  Texas,  flows  southeastward, 
and  empties  into  San  AnUmio  Bay.  During  the  summer  of  1902  its  discharge  was  the 
least  in  its  observed  history,  causing  much  loss  above  New  Braunfels,  where  half  a 
dozen  power  plants  were  forced  to  shut  down  or  to  run  on  short  time.  The  flow  at 
thin  time  wa*»  so  low  that  special  efforts  were  made  t*j  obtain  measurements  at  several 
points  along  its  course. 

GUADALiirPE  RTVEll  NEAR  CriTERO,  TEX. 

The  Guadalupe,  w^hile  the  best  water-jiower  stream  in  Texas,  has  a  drainage 
area  aV)Ove  Ouero  of  only  5,100  square  miles.  Its  efficiency  is  due  almont  entirely  to 
the  canal  at  New  Braunfels.  Below  New  Braunfels  the  largest  tributary  is  »^n 
Marcos  River. 

This  station  was  established  by  Thomas  U.  Taylor  Deceml)er  26,  1902.  The 
c»riginal  location  was  at  the  dam  at  Carl  Bucht4's  power  house,  3  miles  north  of 
Cuero,  Tex.  As  it  proved  impossible  to  measure  flood  discharges  at  this  point,  a 
new  station  was  established  in  July,  1903,  at  the  bridge  of  the  San  Antonio  and 
Aran.sa.s  Pass  Railroad  3  miles  west  of  Cuero. 

The  channel  is  straight  and  has  a  width  of  125  feet  at  low  stages.  The  right  Imnk 
is  low  and  overflows  for  several  hundred  feet  at  high  stages.  The  section  is  deep 
and  the  flow  is  sluggish.  The  bed  is  composed  of  soft  material  and  may  change 
Homewhat. 

Discharge  measurements  are  made  from  the  highway  bridge,  200  feet  below  the 
railway  bridge,  when  the  gage  is  above  8  feet,  but  at  lower  stages  the  discharge  is 
mea.sured  on  the  crest  of  the  Buchel  dam,  3  miles  upstream,  where  the  owners  coop- 
erate by  shutting  off  the  turbines  and  forcing  the  water  over  the  crest  of  the  dam. 
The  crest  of  thia  dam  is  140  feet  long  and  4  feet  wide,  and  the  def)th  of  the  water  at 
the  upper  edge  of  the  creet  of  the  dam  is  about  1  foot.     The  discharge  at  this  stage 
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was  found  to  be  407  second-feet.  In  the  usual  weir  formula,  where  Q=c  b  /J,  this 
would  give  a  value  of  2.9  for  C.  The  initial  point  for  soundings  at  the  bridge  is  the 
east  face  of  the  tubular  pier  under  the  west  end  of  the  highway  bridge. 

A  standarci  chain  gage  is  attached  to  the  bridge;  length  of  chain,  46.20  feet.  Dur- 
ing 1905  the  gage  was  read  twice  each  day  by  Robert  Miller,  jr.  Bench  marks  were 
established  as  follows:  (1)  The  top  of  the  tie  in  the  third  panel  from  the  east  end  of 
the  bridge;  elevation,  50.00  feet.  (2)  The  seat  of  the  valve,  about  100  feet  from  tlie 
pump  house,  on  the  line  of  pipe  that  leads  from  the  pump  to  the  water  tank;  eleva- 
tion, 44.85  feet.  (3)  The  top  of  a  vertical  iron  rod  buried  in  the  ground  4  feet  east 
of  a  mulberry  tree  near  the  left  end  of  the  bridge;  elevation,  42.18  feet  Elevations 
refer  to  the  datum  of  the  gage. 

A  measurement  made  at  this  station  August  6,  1905,  by  T.  U.  Taylor,  gave  the 
following  results:  Gage  height,  6.3  feet;  discharge,  754  second-feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  84,  p  156;  99.  p  337;  132,  pp  46-46. 
Discharge:  66,  p  62;  99,  p  33«;  132.  p  46. 
Discharge,  monthly:  99,  p  340;  132,  p  49. 
Gage  heights:  99,  pp  338-339;  132.  p  47. 
Rating  table:  99,  p  339;  132,  p  48. 

Daily  gage  heiglU,  in  feel,  of  Guadalupe  River  near  Cutro,  Tex.,  for  1905, 


Day. 


Jan.  I   Feb.  '  Mar.  i  Apr. 


1.. 
2.. 
3.. 
A.. 
5.. 
6.. 


8 


10 

11 

12 

13 

14 

15 

16 

17 

!8 

19 

20 

21 


21.. 
25.. 
26.. 
27.. 
28.. 
29.. 
W.. 
31.. 


10.3    ' 

7.4  I 

6.8,')  ' 
6.55  I 
6.45  ' 

6.5  I 
6.5 
6.5.  I 

6.6  I 

6.5  : 

6.6 

6.72 

7.45  i 

7.95 

7.5 

7.0    I 

6.55 

6.5    I 

6.5 

6.5    I 

6.5 

6.5    I 

6.45 

6.4 

6.37  I 

6.3 

6.3    ' 

6.25 

6.2 

6.2 

6. 25 


I 


6.48 
6.43 
6.a5 
6.3 
6.3 
6.3 
6.35 
6.5 
7.8 
8.13 
7.9 
6.75 
6.65 
6.65 
9.45 
15.8 
14.6 
12.2.5 
10.85 
11.85 
10.55 
11.65 
14.2 
10.26 
7.4 
7.5 
7.5 
7. 62 
7.92 
7.9 
7.5 


I  7.a5 

7.0 

I    7.1 

I    7.52 

'    9.85 

11.25 

'    9.62 

I     8.92 

8.68 

I    8.38 

8.4 

I     8.85 

8.93 

8.35 

7.95 

7.88 

7.83 

7.73 

'    7.55 

7.45 

7.3 

7.38 

I    7.4-2 

23.25 

21.9 

I  23.25 

24.3 

I  2:^.45 

24.9 

I  21.05 


May.    .June.    July.     Aug.     Sept.^  Oct.   i  Nov.  ,  Dec. 


I 


15.4    I 

20. 1 

21.65  ' 

22.75  j 

18.35  I 

12.85  I 

11.95  i 

11.35  I 

10.98  ' 

10.45 

9.9 

9.55 

9.58 

10.65 

17.93 

18. 45 

20.9 

15.52 

9.98 

9.1 

8.85 

8.67 

8.55 

8.47 

8.3 

8.37 

8.17 

8.25 

8.37 

8.3 

8.37 


8.42  , 

8.65 

8.8 

8.76  I 

7.95 

7.85  I 

7.75 

7.7    I 

7.62 

7.6 

7.5 

7.4 

7.27 

7.25 

7.25 

7.27 

7.17 

7.2 

7.05 

7.05 

6.9 

7.67 

8.15 

8.1 

7.4 

7.75 

9.:» 

12. 65 
14.87 
11.9 


8.17 
7.46 
7.3 
7.27 
7.35 
8.15 
8.0 
7.9 
7.?2 
11.7 
15.8 
13.15 
9.9 
8.  .55 
7.45 
7.0 
7.05 
6.85 
6.85 
6.77 
6.57 
6.47 
6.4 
6.52 
6.52 
6.62 
6.47 
6. 42 
6.4 
6.3 
6.27 


6.3    , 
6.27  ; 
6.25 
6.3 
6.26 
6.17  ' 
6.37 
6.42  • 
6.45  I 
6.42 
6.45  ' 

6.42 

I 
6.4 

6.4 

6.42 

6.46 

6.45 

6.42 

6.42 

6.46 

6.72 

6.46 

6.30 

6.56 

6.36 

6.15 

6.3 

6.27 

6.25 

6.22 

6.27 


6.4     1 
6.45 
6.6    ' 
6.6 
6.66 

6.4  I 
6.25 
6.2    I 
6.17  I 

6.2  I 
6.27 

6.3  I 
6.3 
6.27  I 
6.15  I 
6.0 
5.9    I 

6.05  I 
6.0 

6.1  I 
6.2 

6.25  I 
6.16 

6. 2  I 
6. -26 

6.26  I 

6.27  I 

6.3  ' 
6.25  ! 
6.1    I 


6.16 

6.1 

6.05 

6.15 

6.5 

6.15 

6.36 

6.25 

6.5 

6.22 

6.3 

6.15 

6.2 

6.17 

6.27 

6.25 

6.15 

6.6 

6.27 

11.8 

6.1 

10,9 

6.17 

8.65 

6.95 

7.4 

6.0 

7.22 

6.9 

7.0 

6.0 

6.85 

6.1 

6.65 

6.2 

6.55 

6.15 

6.5 

6.05 

6.5 

6.15 

6.4 

6.05 

6.47 

6.16 

6.65 

6.1 

6.85 

6.15 

6.3 

6.06 

6.2 

6.1 

6.25 

6.17 

6.3 

6.1 

6.35 

6.25 

6.3 

6.15 

6.2 

6.15 

G.1 

6.13 

6.17 

6.23 

^& 

6  3 

6.2^ 

6-3 

6.J< 

6.25 

6.2 

6.23 

6,5 

6-5 

6.  .S3 

6..V1 

6.6 

6.4'» 

6..> 
6.3 
6.22 
6.22 
6u> 

6.r 
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SifUion  rating  table  for  Guadalupe  River  near  Cuero,  7Vx.,  from  Jannnrtf  t  in  Detrmhr 

SI,  19()5. 


heS&t. 

DiMharge. 

height. 

Diflcharge. 

(iage 
height. 

DiM'harire. 

height. 

Discharge. 

Frrt. 

Steond/eet. 

fM, 

Second-feet.  • 

Fret. 

Semwl-feti. 

'      FM. 

Seamd-ftrt. 

6.00 

580 

8.00 

1,280    1 

10.00 

1,980 

1      14.00 

3,400 

6.10 

616    ' 

8.10 

1,815 

10.20 

2,010 

1      14.20 

3,480 

6.20 

650    , 

8.20 

1,S50    ' 

10.40 

2, 1*20 

'       14.40 

3,560 

6.90 

685 

8.30 

1,385 

10.60 

2,190 

14.60 

3,640 

6.40 

720 

8.40 

1,420 

10.80 

2,260 

:       14.80 

3,720 

1        6.50 

766 

8.50 

1.4.« 

11.00 

2,:{30 

15.00 

3,800 

6.60 

790 

8.60 

1,490    1 

11.20 

2.400 

15. 50 

4,000 

6.70 

825    ' 

8.70 

1,525    '1 

11.40 

2,470 

16.  CO 

4.200 

6.  MO 

860 

8.W 

1,660     ' 

11.60 

2,r>40 

16.  .'lO 

4,400 

6.90 

895 

8.90 

1.595    ': 

11.80 

•  2,610 

17.00 

4,650 

7.00 

980 

9.00 

l.e.'W    > 

12.00 

2,680 

17.50 

4,900 

7.10 

965 

9.10 

l,6ti5 

12.20 

2,750 

18.00 

5, 150 

7.20 

1,000 

9.20 

1.700 

12.40 

2.820 

IH.  50 

5,440 

7.30 

1.085 

9.30 

1,7:15    1 

12.60 

2,890 

!      19.00 

5, 740 

7.40 

1,070 

9.40 

1,770    ' 

12.80 

2.»i0 

'      20.00 

6,340 

7.50 

1,105 

9.50 

1.805    , 

13.00 

3.030 

1      21.00 

7,  WO 

7.60 

1.140 

9.60 

i,wo    1 

13.20 

3,100 

22.00 

7,840 

7.70 

1,176 

9.70 

1,875    1 

13.40 

3,170 

23.00 

8,680 

7.80 

1,210 

9.80 

1,910    II 

13.60 

3,240 

24.00 

9,630 

7.90 

1,245 

9.90 

1,M6     1 

13.80 

3,320 

1      25.00 

10,690 

The  above  table  is  based 
to  1904.    It  Ifl  well  defined. 


on  one  discharge  meaAuremcnt  made  during  1905  and  ineAsurementA  prior 
The  above  table  was  used  for  1903. 


Ettimaletl  monthly  discharge  of  fruadalupe  River  near  (SierOf  Tex.  ^  for  U)05. 
[Drainage  area.  5,100  s«|uarc  miles.] 


Month. 


Discharge  in  wcond-feet. 


'Maximum.  Minimum.'    Mean. 


Tomr  in 
ncre-feet. 


Run-off. 


Seeond-feet 

per  wniare 

mile. 


Depth  in 
im'he». 


Jant2ary 

Februar>- 

Mari»h 

April 

May 

June 

July 

August , 

September 

October , 

November 

December 

The  year, 


2,086 
3,7S0 
4.120  ' 
10,580 
8,455 
8,748 
4.120  I 

832    . 

H08 

755 
2,610 

790 

10,580^ 


650 

4i85 
685 
930 

i.aw 

895 

674 

6V2 

545 

54.'> 

615  , 

615 

545 


810 
1,091 
1,530 
3,192 
2,997  ' 
1,37M 
1,207  I 

70S 

rcii 

881  ! 

(ys-i 

1,318  ' 


51,650 
60,780 
94,080 
189,900 
184,300 
82,000 
74, -220 
43,530 
39,630 
38,980 
52,600 
42,060  ' 

953,700  I 


0. 165 
.  215 
.300 
.626  • 
.588 
.270 
.237 
.139  I 
.131  ' 
.124 
.173 
.134  I 

.258 


0.190 
.224 
.3^16 
.698 
.678 
.:U)1 
.273 
.160 
.146 
.143 
.198 
.IM 

3.51 


COMAL.  IIIVKR  AT  NEW  BRAUXFELS,  TEX. 

Comal  River  has  been  fully  described  in  Water-Supply  Pai)erH,  Noa.  71  and  105. 
Its  source  is  in  the  numerous  big  springs  that  issue  from  the  foothills  west  of  New 
Braunfels,  Tex.  The  joint  discharge  of  these  forms  Comal  River  at  the  junction  of 
Comal  Springs  Creek  and  Comal  Creek.  The  water  from  the  hea<l  uprinj^s  naturally 
flows  down  Comal  Springs  Creek,  but  a  gravel  dam  deflects  i)art  of  this  flow  into  the 
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Jjanda  mill  race.  These  waters  again  join  about  4  miles  above  the  highway  l>rid^ 
north  of  the  court-house,  forming  Comal  River.  The  following  table  shows  the  result 
of  current-meter  measurements  on  Comal  River  at  various  times: 

Dutcharge  measurements  of  Comal  Hirer  at  New  Braunfels,  Tex-.,  1895-1905. 


Date. 

Hydrogrrapher. 

Diachargc. 

1H95 

(^C.  Babb - 

Second-feel. 
328 

1898 

T.  IT.  Taylor.. 
do 

320 

1899 

310 

1900 

do 

374 

1901  . 

.do 

343 

1902 

..  .do 

333 

1903 

do '. 

412 

1904 

do 

375 

1905 

do 

390 

. 

Kemarkfl. 


328  I  .Vt  highway  bridjre. 


Do. 
In  park. 

Do. 

Do. 

Do. 
In  park  (recont  mins). 
In  park. 

Do. 


SAN  ANTONIO  RIVER  DRAINAGE  BASlN. 

DESCRIPTION  OF  BASIN. 

San  Antonio  River  rises  about  3  miles  north  of  the  mission  of  San  Femamlo,  the 
geographic  center  of  the  city  of  San  Antonio.  The  underground  source  of  San 
Antonio  River  and  of  the  artesian  wells  in  tlie  vicinity  is  the  same.  The  flow  of  the 
headwaters  is  extremely  variable,  as  is  seen  from  the  record  at  San  Antonio. 

8AN  ANTONIO  RIVER  AT  SAN  ANTONIO,  TEX. 

About  1885  San  Antonio  River  lat  San  Antonio  began  to  fail,  and  by  the  latter  i«irt 
of  1897  the  flow  a>K)ve  the  city  had  entirely  ceased.  San  Pedro  Creek  rises  in  San 
Pedro  Park  and  has  maintained  a  flow  of  9  second-feet  for  several  years.  This  join^ 
San  Antonio  River  just  below  the  city  and  above  the  Hot  Wells,  where  many  of  the 
measurements  are  made.  This  river  has  gone  through  the  same  experience  as  many 
of  the  big  springs.  There  is  no  doubt  that  the  river  and  the  artesian  wells  have  tlie 
same  underground  source,  but  the  river  regaine<l  its  former  efficiency  in  19(X)  shortly 
after  the  celebrated  flood  (Water  Supply  Pai)er  No.  105);  in  two  years,  htiwever,  the 
discharge  has  dropped  to  a  third  of  the  discharge  in  1900.  The  following  table 
shows  the  discharge  measurements  that  have  been  made  on  this  stream: 

Dm'harge  meamirementH  nf  Sim  Atito^nio  River  at  San  AntoniOj  Tex.f  1895-1905. 


Date. 


Di'oomlKT.  1895.. 
Novemlier,  1896. . 
December,  1897.. 
De<-omber.  1897.. 

March.  1H«)8 

March,  1898 

June.  18W 

June,  1899 

ScptenilK'r,  1900  . 
September,  1900  . 
October,  1901  .... 

March,  1901 

Jnms  1901 

SeptemlKT,  1905  . 


Hydn>grapher. 


C.  C.  Babb... 

do 

T.  IT.  Taylor . 

....do 

do 

....do 

....do 

do 

do 

do 

do 

do 

....do 

....do 


Discharge. 


Reraarkii. 


Stctm<i-/cei. 


40 

rpiKT  canal. 

41 

I>o, 

0 

Lower  canal 

11 

Hot  WelK 

0 

Lower  canal. 

9 

Hot  Wells. 

0 

liDwer  <>anal. 

10 

H«>t  WelK 

103 

Lower  canal. 

125 

Hot  Wells. 

41 

Do. 

65 

Do. 

61 

Do. 

117 

lh\ 
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NUECES  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 


The  two  main  forks  of  Nuecee  River  rise  in  Edwanls  CJounty,  Tex.,  and  flows  soath- 
ward  through  the  nigged  mountains  of  the  Edwards  Plateau,  uniting  about  14  miles 
from  Uvalde  and  about  6  miles  above  the  crossing  of  the  Southern  Pacific  Railroad. 
On  their  way  through  the  mountains  both  branches  are  fed  by  springs  and  carry 
I)erpetually  running  water  from  their  sources,  about  12  miles  south  of  Rock  Springs 
to  their  junction  at  the  foot  of  the  Edwards  Plateau.  At  about  the  junction  of  the 
branches  the  usual  flow  sinks  into  gravel  beds,  oc(tisionally  reappearing  in  big,  clear 
pools  at  points  where  the  gravel  has  been  washed  off  from  the  solid  be<i-rock  bottom. 
Four  or  five  miles  below  the  Southern  Pacific  Railroad  bridge  flowing  water  again 
appears,  the  stream  along  its  low  land  course  being  fed  by  numerous  springs. 

I^ONA  RIVER  AT  UVAJLJ>E,  TEX. 

The  flow  of  Leona  River  at  Uvalde  is  variable  and  the  river  has  often  stopped  flow- 
ing altogether  near  Uvalde.  It  was  dry  in  1885,  but  soon  revived  and  continued 
flowing  till  1803,  when  it  again  ceased  for  a  time.  Its  history  at  the  brickyard  cross- 
ing, li  miles  below  the  town  on  the  road  to  Pearsall,  is  given  in  the  following  table: 

Discharge  tneasuremmls  of  Leona  River  at  Uvalde^  Tex.,  1886-1906, 


Date. 

Hydroflrrapher. 

DlschaiKe. 
Secotid-feH. 

Remarks. 
Flowed. 

1885 

1890 

Did  not  flow. 

December,  1S85 

C.  C.  Bnbb 

11 

June,  1899 

T.  U.Taylor 

Dt). 

Heptcmber,  1900 

do 

5 

Maich,1901 

do 

22 
13 

Aiiirust.  1906 

do 

RIO  GRANDE  DRAINAGE  BASIN. 


DESC'UIPTION  OF  BASIN. 


The  source  of  the  Rio  Grande  is  in  the  snow  masses  of  the  high  peaks  of  the 
continental  divide  in  Hinsdale  and  Mineral  counties  in  southwestern  Colorado.  The 
niain  stream  flows  in  an  easterly  direction  for  about  76  miles,  receiving  numerous 
tributaries  from  the  mountainous  region  through  which  it  passes.  At  Del  Norte  the 
stream  channel  leaves  a  narrow  canyon-like  valley  and  enters  the  San  Luis  Valley. 
From  Del  Norte  the  general  course  is  southeasterly  for  about  75  miles  to  a  point  20 
miles  east  of  Antonito,  where  it  crosses  the  Colorado-New  Mexico  State  line.  Four 
miles  above  the  State  line  the  Rio  Grande  enters  a  canyon,  locally  known  as  the 
Rio  Grande  Canyon,  and  continues  through  it  to  a  short  distance  below  Embudo, 
N.  Mex.,  where  the  canyon  walls  retreat  rapidly,  especially  on  the  west  side,  giving 
room  for  a  border  of  irr^ular  hills  between  the  higher  mesa  walls  and  the  flood 
plain  adjacent  to  the  river.  This  is  the  beginning  of  Espanola  Valley,  about  3  or 
4  miles  in  width,  which  extends  to  White  Rock  Canyon,  about  25  miles  below,  and 
tbroogh  which  the  Rio  Grande  flows  for  30  miles.  Again  the  canyon  walls  recede, 
and  the  river  enters  Albuquerque  Valley,  which  averages  from  1  to  3  miles  in  width 
and  continues  dow^n  to  about  Socorro,  N.  Mex.  Throughout  its  course  in  New  Mexico 
the  general  direction  of  the  Rio  Grande  is  southward  to  El  Paso;  thence  it  is  south- 
easterly to  the  Gulf  of  Mexico. 


S6  STREAM   MEASUREMENTS   IK    1905,  PABT   X. 

From  the  high  mountains  which  surround  this  basin  come  a  large  number  of  small 
streams,  some  of  which  unite  into  creeks  of  considerable  size,  while  others  sink  and 
gradually  disappear  into  the  coarse  soil  of  the  valley  bottom.  Below  Del  Norte  few 
streams  of  importance  enter  the  river  with  the  exception  of  the  Chama  in  New 
Mexico  and  the  Pecos  in  Texas,  as  nearly  all  those  which  issue  from  the  mountainii 
lose  their  water,  except  in  flood  periods,  in  the  sandy  plains  before  they  reach  the 
main  channel.     Rio  Conchos  is  the  principal  tributary  from  the  Mexican  aide. 

The  limited  data  on  precipitation  collected  by  the  L-nited  States  Weather  Bureaa 
show  the  mean  annual  rainfall  to  be  25  inches  in  the  mountainous  portion  of  the 
drainage.  This  diminishes  to  10  inches  in  the  foothills  and  lower  portions  of  the 
drainage. 

The  determination  of  the  amount  of  w^ater  in  the  Rio  Grande  is  of  importance, 
both  on  account  of  its  use  in  irrigation  and  from  its  bearing  upon  interstate  and 
international  distribution  of  water.  Most  of  the  New  Mexico  and  Texas  stations^ 
down  to  E^le  Pass  are  maintained  by  the  United  States  section  of  the  International 
( Water)  Boundary  Commission.  The  data  are  collected  by  W.  W^.  Follett,  coni^ult- 
ing  engineer  for  the  CommLssion,  and  have  been  furnished  through  the  courte«»y  of 
Gen.  Anson  Mills,  Commissioner.  On  account  of  the  shifting  character  of  the  river 
beds  at  the  International  (Water)  Boundary  stations,  no  rating  tables  have  been 
prepared.  The  estimated  monthly  dischai^ges  are  from  daily  discharges  computed 
by  Mr.  Follett  directly  from  the  discharge  measurements. 

The  five  stations  from  Laredo  down  (Laredo*  Roma,  Brownsville,  Salado  near 
Guerrero,  and  San  Juan  at  Santa  Rosalie  Ranch)  are  maintained  by  the  Mexican 
section  of  the  Commission. 

RIO  GRANDE   NEAR  DEL  NOBTE,*  COLO. 

Measurements  and  observations  were  first  begun  in  the  vicinity  of  Del  Norte  in 
1889  by  George  T.  Quinby.  The  object  of  the  measurements  was  to  obtain  the  fiow 
of  the  river  before  water  was  diverted  for  the  agricultural  region  of  San  Luis  Valley, 
and  by  a  comparison  of  this  with  the  figures  obtained  at  Embudo  to  acquire  data  a^: 
to  the  effect  of  the  numerous  ditches  taking  out  water  between  the  two  points.  The 
river  25  miles  above  Del  Norte  flows  out  of  the  canyon  at  Wagon  Wheel  Gap. 
Little  water,  however,  is  diverted  until  the  edge  of  the  San  Luis  Valley  is  reache<l, 
the  largest  canal  heading  near  the  town  of  Del  Norte.  During  freshets  the  river 
divides  into  a  number  of  channels,  making  it  diflicult  to  obtain  measurements  near 
town.  In  order  to  avoid  the  expense  of  establishing  a  station  during  time  of  high 
water  the  first  measurements — those  about  June  1 — were  made  from  several  bridgt* 
crossing  the  numerous  branches.  The  results  were  not  wholly  satisfactory,  and  Jime 
25  a  station  was  established  above  the  branches.  Later  a  locality  about  2  miles 
farther  up  was  chosen.     Records  are  continuous  for  a  period  of  sixteen  years. 

The  station  is  about  2  miles  west  of  Del  Norte,  above  the  main  canal  taking  water 
from  the  Rio  irande,  and  is  above  all  the  irrigating  ditches  of  importance. 

The  stream  course,  which  is  of  uniform  section,  is  straight  for  100  yanls  Ijoth 
above  and  below  the  cable.  The  l)ed  is  composed  of  small  bowlders  and  cobblestonfti, 
and  hitherto  has  been  considered  permanent.  However,  the  high  water  (»f  June, 
191)5,  altered  the  section  considerably  along  the  right  side.  The  present  section  will 
probably  be  permanent  for  a  long  perio<l  of  years  and  can  change  only  during  ex  trt*uie 
high  water.  The  left  bank  is  low  and  of  gradual  sloj^e,  and  is  comix>sed  of  cobble- 
Htonca  and  gravel  with  a  fringe  of  small  cotton  wood  trees,  and  overflows  at  high  water. 
The  right  Imnk  is  6  feet  above  low  water,  of  about  45°  slope,  and  is  composed  of 
bowlders,  cobblestones,  and  gravel.  The  extreme  high  water  of  1905  overflowed 
this  bank  and  extended  over  the  entire  bottom  land  to  the  right  for  a  distance  t»f 
half  a  mile.  There  i.s  but  one  channel  at  all  stages,  and  it  is  about  75  feet  wide  and 
of  very  regular  section.  Gage  heightii  range  from  1  to  5  feet  save  at  extreme  high 
water.  The  current  is  swift  at  low  water,  and  cxi»eptionally  so  during  high  water. 
Verv  accurate  rot^ults  uiav  1h»  st^cured  at  tliis  station. 
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IMecharge  iiieasurements  were  firHt  inaile  from  a  flatboat  irontrolleil  by  a  cable 
acrofls  the  river.  They  are  now  made  by  meaiw  of  a  cable,  car,  tag}?«l  wire,  and 
etay  wire.  The  initial  point  for  soundings  is  on  the  right  bank  of  river,  and  is  indi- 
cate<i  by  a  tag  on  the  tagged  wire,  22  feet  from  the  tree  to  which  the  cable  is  anchored. 

iSeveral  inclined  gages  have  been  used  from  time  to  time.  The  datum  of  each  has 
been  the  same,  and  the  location  practically  ho.  The  lower  part  of  the  present  gage 
i.4  an  incline<l  rod  at  the  cable,  and  the  upper  imrt  a  vertical  post,  on  the  right  bank. 
During  1905  the  gage  was  read  once  each  day  by  Richanl  I).  Adams.  The  bench 
mark  is  a  United  States  (geological  Survey  iron  bench  mark  poet  set  in  the  ground 
25  feet  south  of  the  gage;  elevation,  8.25  fe^t  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  <H)ntaine<l  in  the  following  publications  of 
the  United  States  (Jeological  Survey  (Ann= Annual  Report;  Bull = Bulletin; 
WS= Water-supply  Paper): 

Description:  Aim  14,  H.  pp  110-111: 18,  Iv,  p  246;  Bull  131,  pp  41^2;  140,  p  170;  WS  16,  p  127;  2H,  p  120; 
37.  pp  277-278:  50,  p  347;  66.  p  65;  84,  pp  194-196;  99,  pp  400-101;  132,  p  52. 

Di8chaige:  Ann  18.  iv,  p  246;  Bull  131.  p  91;  140.  p  170;  W8  16.  p  127;  28,  p  129;  37,  p  278;  50,  pS47;  66, 
p  65;  84,  p  196;  99.  p  401;  132,  p  68. 

DischaiKe,  monthly:  Ann  11,  li,  p  9K;  12,  il,  pp  349.  360;  13,  iii,  p W;  14.  II,  p  11;  IH,  iv.  p 247-248;  19,  iv, 
p  383;  20,  iv,  pp  a58,  360-364;  21  iv,  p  256;  22,  iv,  p  347:  WS  75,  p  163;  84,  p  196;  99,  p  402:  132,  p  54. 

DK^tcbain^e,  yearly:  Ann  IS,  iii,  p  99;  20,  iv,  p  57. 

Ga^  heights:  Bull  131,  pp  42-43;  140.  p  170;  WS  11,  p64;  16,  p  127;  28.  p  126;  37,  p  278;  50,  p  347;  66,  p 
65:  H4,  pp  196-196;  99,  p  401;  132.  p  53. 

Hydrographa:  Ann  12,  ii.  p  250;  18.  iv,  p  249;  19.  iv,  p  384;  20,  iv.  p  365;  21,  iv.  p  256;  22,  iv,  p  348. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  359. 

Rating  tables:  Ann  18,  iv,  p  247;  19,  Iv,  p  383;  WS  28,  p  130;  39,  p  450:  52,  p  519;  66,  p  173;  84,  p  196; 
99.  I  402;  132,  p  54. 

DUcharge  mevunirenitids  of  Rio  <irande  near  Del  Norte,  Colo.y  in  J  90S, 


Date. 


Hydnigrapher. 


iwt/i«h     Area  of  |     Mean         Gage     I      Difi- 
1^'**^"-    section,    velocity,     height,      ohaige. 


April  ao R.  I.  Meeker. 

June  28 do 

July  25 1 do 

September  18 .  J do 


lYct. 
182 
156 
137 
122 


Square   '  fict  per  ' 
Jfet.      I   second.   1 


184 
560 
224  < 
130 


8.46 
6.23 
3.32 
2.15 


Fret. 
2.08 
3.90 
1.70 
1.00 


Second- 
ftrt. 


3,428 
744 
280 


Ikiily  gatje  heiglity  infeei,  of  Rio  Grnnde  near  Del  Nitrte,  Colo.,  for  1905. 


Day. 

Apr. 

1.5 

1.45 

1.5 

1.45 

1.45 

l.:6 

1.7 

1.8 

2.5 

2.5 

2.1 

2.0 

1.95 

2.0 

2.1 

2.15 

2.15 

2.1 

May. 

3.8 

3.9 

3.2 

2.9 

2.8 

2.6 

2.7 

2.9 

3.4 

3.25 

2.8 

2.9 

3.1 

3.1 

3.7 

4.2 

4.9 

5.1 

June. 

6.25 

6.7 

6.9 

7.0 

7.05 

6.1 

6.2 

6.45 

6.4 

6.3 

6.0 

5.9 

5.7 

5.7 

.5.65 

.5.5) 

5.2 

5.0 

July. 

Aug. 

1.95 
1.9 
1.9 

1.8  1 
1.85 
1.9 

1.9  1 
1.85 
1.75 
1.6    ' 
1.7 
1.75 
1.6 
1.55 
1.45 
1.4  J 

i.aT) 

1.3    1 

Sept. 

1 
1.2 
1.2 

1.2  1 
1.^5, 
1.25 

1.3  1 
1.25 
1.2    \ 
1.2    i 
1.25 
1.2 

1. 15 

1.1 

1.1 

1.1 

1.16 

1.0 

1.0 

(H-t. 

1.9 
1.6 
1.5 
1.5 
1.4 
1.4 

i.a-> 

1.3 
l.'if) 
1.25 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.25 

,Nov. 

1.1  ' 
1.1 

::;' 

1.1 1 
1.1, 
1.1 
1.1 

1:1' 

1.1 

1.0  , 
1.0  i 
1.0 
1.0 
1.0  ' 
1.0  1 
1.0  1 

Dec. 

1 

3.2  , 
S.a5  ' 
2.9    ' 
2.75  ' 
2.55  j 
2.35  ' 

2.3  1 
2.25 
2.2    ' 
2.15 
2.1 
2.0 
2.0 
1.95 
1.95 
1.8 
1.8-) 
\.X^  1 

1,0 

2 

1.0 

3 

1.0 

4 

1.0 

5 

1.0 

6          

1.0 

7  

1.0 

S 

1.0 

9 

10 

11 

1.0 
1.0 
1.0 

1*2 

1.0 

13 

1.0 

14 

1.0 

15 

1.0 

16 

1.0 

17 

1  0 

18 

1.0 

38  STREAM   MEASUREMENTS   IN   lft05,  PART   X. 

D(tiiy  gdge  height ^  in  feety  of  Rio  Grande^  near  Del  Nortt,  Colo.  ^  for  1905 — Contiuueti. 


DRy. 


19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2K. 
29. 
30. 
31. 


Apr. 


2.8 

2.1 

2.6 

2.15 

2.2 

2.1 

2.1 

2.1 

2.4  ■ 

2.6 

3.0 

3.25 


May. 

5.6 
5.7 
5.5 
5.8 
6.2 
6.0 
6.5 
6.0 
6.9 
6.0 
4.5 
4.9 
5.6 


June. 

July. 

4.8 

1.9 

4.7 

1.9 

4.6 

1.95 

4.2 

2.0 

4.1 

1.9 

4.0 

1.8 

3.W> 

1.7 

3.75 

1.65 

3.46 

1.6 

3.9 

1.7 

3.65 

1.8 

3.6 

2.15 

2.0 

Aug. 


1.25 

1.25 

1.2 

1.15 

1.15 

1.2 

1.3 

1.25 

1.25 

1.2 

1.25 

1.3 

1.25 


Sept.   !    Oct.       Nov.   I   Dec. 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.2 

1.15 

1.1 

1.05 

2.27 


1.25 
1.2 
1.2 
1.2    ] 
1.2    I 
1.2 
1.2    I 
1.2     I 
1.2    I 
1.2    I 
1.2     I 
1.15 
1.15  I 


1.0  I 

1.0  i 

1.0 
1.0 

.8  i 


1.0  1 
1.0 


1.0 
1.0 
1.0 
l.O 
1.0 

l.» 

1.0 

l.ll 

1.0 
1.0 

1.0 

l.v 
l.u 


Station  rating  table  for  Bio  Grande  near  Del  Norte  j  Colo.^frotn  Ajrril  1  to  June  ,5,  Ji^Oo. 
h^l%.    D'-han<e.!'  ^^,     Discharge. 


I 


h«g^«J  I>lsch.«e.  i„«|«^J  I»l«h«^.. 


Feet. 

Second-feet. 

1      FM. 
i        5.00 

Srctntd-fcfi.  | 

3.80 

2,400 

4,010 

8.90 

2,520 

1        5.20 

4,330 

4.00 

2,610 

1        6.40 

4,650 

4.10 

2,760 

6.60 

4,990 

4.20 

2,890 

'        5.80 

5,410 

4.30 

3,030 

1        6.00 

5,S90    I 

4.40 

8,170 

6.20 

6,450    , 

4.60 

3.310 

1        6.40 

7,100 

4.60 

3,460 

'        6.60 

7.850    1 

4.70 

3,590 

'        6.80 

«.73D 

4.80 

3,780 

1     roo 

9,760    ' 

4.90 

8,870 

1 
1 

1 

The  above  table  1h  applicable  only  for  open-channel  condiUon^.  It  is  based  on  dLncharge  measan.'^ 
meiits  made  previou.s  to  the  high  water  of  June,  1906.  It  Is  not  well  defined.  Below  gage  height  h,s 
feet  it  i»  the  same  fx»  the  1904  table. 

Station  rating  table  for  Rio  Gramk  near  Del  Norte^  Colo,  y  from  June  6  to  December  Sl^  1*^>5. 

Discharge. 


&^.  ,l>-h«rxe.ll  ,«X     Di».han.e.'|  ^«X 


Feti. 

«1.00 
1.10 
1.20. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


StTtmd-fed. 

I  290 

330 
380 
440 
500 
560 
6:^0 
700 
780 
860 
yjVO 
1,050 


Ftrt. 
2.-20 
2.30 
2.40 
2.60 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Sfcowdjeet. 
1,160 
1,260 
1,370 
1,480 
1,600 
1,720 
1,850 
1,980 
2,110 
2,250 
2,390 
2,530 


FcH. 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Diachaige.  ,  ^^gf^t. 


Sccond/eri 

.  I 

FM. 

Srcot»d'/(tl. 

2,670 

II 

4.60 

;         4.630    ' 

2,820 

1 

4.70 

1          4,82U 

2,970 

1' 

4.80 

1      ^o1o  , 

3,120 

pi 

4.90 

5.200 

8,280 

6.00 

'          5,400 

3.440 

1' 

6.20 

!          5,810 

3,600 

li 

5.40 

;          6.230 

8,760 

li 

5.60 

1          6, 670    , 

3,980 

5,80 

!          7.110 

4,100 

li 

6.00 

7.550    • 

4.270 

6.20 

'                8,080      ; 

4,460 

1 
1 

6.40 

1          8.510    • 

"0.8-220;  0.9  -255. 

The  ul>ove  table  is  applicublc  only  for  open-channel  conditions.    It  is  baset)  on  three  diMhaig^  int>a«> 

uri*ments  miide  during  tlie  latter  part  of  1905.    Estimates  based  on  this  table  an»  only  approximate- 
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E&limaied  monthly  dmharge  of  Rio  drande  near  Del  Norte^  Colo,  ^  for  1906, 
[Drainage  area,  1,400  square  milen.] 


Month. 


April 

May 

June 

July 

Auicust 

September. 

O'tober 

November. 
iHM'fmber  . 


The  period. 


I)iM*harKe  In  »econd-feet. 


Maximum. 

1,760 

7,460 
10,030 

2,390 
905 

1,227 
ftiO 
330 
290 


Minimum.      MOau. 


318 

760 

1.186 

3.411 

2,745 

6,090 

630 

1,091 

355 

578 

290 

376 

356 

430 

220 

296 

290 

290 

Total  in 
acre-feet. 


45,220 
209,700 
362.400 
67,080 
35,540 
22,370 
26,440 
17,610 
17,830 

804,200 


Run-off. 


Second-feet 

per  square 

mile. 


0.543 
2.44 
4.35 
.779 
.413 
.269 
.807 
.211 
.207 


Depth  in 
inchefl. 


0.606 
2.81 
4.85 
.898 
.476 
.300 
.354 
.236 


IllO  GRANDE  NEAR  LOBATOS,  COLO. 

This  station  was  established  June  28,  1899,  by  A.  L.  Fellows,  and  is  13  miles  east 
of  Antonio,  the  nearest  railroad  station.  It  is  located  at  the  State  highway  bridge 
at  a  point  near  the  Colorado- New  Mexico  State  line,  about  10  miles  east  of  Lobatos 
post-office  and  in  T.  33  N.,  R.  11  E.  The  record  of  flow  at  this  station  is  of  impor- 
tance to  the  proposed  Government  irrigation  project  near  Engle,  N.  Mex.,  and  also 
from  the  fact  that  it  gives  the  discharge  of  the  river  at  the  Colorado  State  line,  so  that 
it  includes  practically  all  of  the  Colorado  drainage. 

The  cross  section  above  ami  below  the  station  is  fairly  uniform  and  the  channel 
rcjrular,  being  straight  above  and  below  for  a  considerable  distance.  The  stream 
channel  is  a  gaiih  cut  through  the  solid  lava  to  a  general  depth  of  40  feet  at  the 
bridge.  The  stream  floor  is  fairly  smooth,  but  is  littered  with  angular  fragments 
of  lava  that  catch  and  hold  a  loose,  shallow  deposit  of  sand  during  low  water,  which 
prevails  during  the  greater  portion  of  the  year.  The  right  bank  is  a  perpendicuar 
lava  cliff.  The  left  bank,  composed  of  loose  fragments  of  lava  at  the  water's  edge, 
slnpes  gradually  up  to  the  lava  cliff.  The  channel  can  not  overflow  either  bank  at 
this  section.  At  low  stages  there  are  usually  two  channels;  during  high  water  there 
L*«  but  one.  Gage  heights  range  from  1  to  10  feet.  At  low  water  the  current  is  very 
Hlu^ish ;  at  high  water  very  swift.  The  center  pier  obstructs  the  current  very  little 
during  high  water. 

Discharge  measurements  at  high  water  are  made  from  the  downstream  side  of  the 
bridge,  a  double  span  steel  structure  with  cylinder  piers  at  the  center  of  the  stream 
and  300  feet  in  length. 

The  initial  point  for  soundings  is  at  the  right  end  of  the  bridge,  downstream  8i<le. 
At  low  water  discharge  measurements  are  made  by  wading  either  above  or  below 
the  bridge. 

The  gage  is  a  scale  on  the  right  side  of  the  downstream  pier  of  the  bridge.  During 
liK)5  the  gage  was  read  twice  eacK  day  by  Romdn  Mondrag6n.  The  bench  mark  is 
a  chiseled  point  marked  *'  B.  M."  on  the  face  of  the  lava  bluff  at  the  west  end  of  the 
bridge;  elevation,  7.42  feet  above  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  (geological  Survey  (Ann= Annual  Report;  WS= Water-Supply 
Paper) : 

DescrlpUon:  WS  37,  p  279;  50,  pp  348-349;  66.  p  65;  84,  pp  192-193;  99,  p  396;  132,  p  56. 

Discharge:  \V8  37,  p  27d;  50,  p  349;  G6,  p  65;  84,  p  193;  99,  p  395;  132,  p  56. 

Discharge,  monthly:  Ann  21,  iv,  p  257;.  22  Iv.  p  349;  WS  75.  p  153;  84.  p  194;  99,  p  397;  132,  p  57. 

Gage  heights:  WS  37,  p  280;  50,  p  349;  66,  p  66;  84.  p  193;  99,  p  996;  182.  p  56. 

Hydrographs:  Ann  21.  iv,  p  257;  22,  iv,  p  349. 

Rating  tablefl:  WS  39,  p  450:  52,  p  519;  66.  p  173;  K4,  p  193;  99,  p  896;  132,  p  56. 

Discharge  measurements  of  Hio  Grande  near  IiobatoSy  Colo,,  in  1905. 


Date. 


Hydrographer. 


April  21 

June  23 

July  26a 

September  22 . 


R.  I.  Mwker . 

....do 

....do 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

heSit- 

Dt- 
chaT^. 

Feel. 

Sq.feeL 

Feet  per 

JSW. 

.Srr./rrL 

234 

433 

1.85 

2.45 

m 

249 

1,029 

3.23 

4.26 

3.  SIS 

207 

188 

.36 

1.12 

67 

200 

166 

.28 

1.00 

46 

a  Made  by  wading. 
Daily  gage  height,  in  feel,  of  liio  (irawU  near  Lohatos,  Colo. ,  for  1905, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.6 
2.6 

2.75 
2.8 

3.00 
3.15 

2.0 
2.0 

3.6 
4.4 

6.25 
6.5 

2.9 
2.7 

1.25 
1.85 

1.2 
1.1 

1.0 
1.0 

1.3 
1.3 

1.9 

2 

1.9 

3 

2.6 

2.8 

3.2 

2.0 

4.65 

7.06 

2.55 

1.7 

1.15 

1.0 

l.S 

4 

2.6 

2.8 

3.2 

2.0 

4.55 

7.85 

2.2 

1.7 

1.2 

1.5 

i.y 

5 

2.6 

2.8 

3.2 

1.95 

4,25 

8.25 

2.1 

1.7 

1.2 

1.5 

1.9 

6 

2.6 
2.6 

2.8 
2.8 

3. 15 
2.1 

1.9 

1.9 

3.65 
3.45 

8.75 
8.86 

2.0 

1.85 

1.7 
1.6 

1.2 
1.2 

1.4 
1.6 

1.9 

7 

1.9 

8 

2.6 

2.8 

2.3 

1.9 

3.8 

9.05 

1.7 

1.6 

1.2 

1.5 

1.9 

9 

2.6 

2.8 

2.5 

1.95 

3.4 

8.86 

1.6 

1.65 

1.2 

1.4 

1.5 

1.9 

10 

2.6 

2.8 

2.5 

2.05 

3.55 

8.6 

1.5 

1.6 

1.2 

1.4 

1.5 

2.0 

11 

2.6 

2.8 

2.5 

2.1 

3.7 

8.46 

1.4 

1.6 

1.2 

1.3 

2.<» 

12 

2.6 

2.8 

2.6 

2.4 

3.5 

8.1 

1.4 

1.6 

1.2 

1,3 

iu 

13 

2.6 

2.8 

2.6 

2.4 

3.4 

7.6 

1.4 

1.6 

1.1 

1.2 

1.6 

iu& 

14 

2.6 

2.8 

2.5 

2.4 

3.6 

6.8 

1.3 

1.46 

1.1 

1.2 

1.6 

s.  * 

15 

2.6 

2.8 

2.4 

2.3 

3.6 

6.7 

1.3 

1.4 

1.1 

1.2 

1.6 

2.2 

16 

2.6 

2.8 

2.45 

2.2 

4.1 

6.4 

1.3 

1.35 

1.1 

1.1 

1.6 

2.-- 

17 

2.6 

2.8 

2.45 

2.25 

4.7 

6.3 

1.8 

1.3 

1.0 

l.I 

1.6 

i-'J 

18..- 

2.6 

2.8 

2.46 

2.3 

5  1 

6.05 

1.3 

1.3 

1.0 

1.1 

1.1 

1» 

2.6 

2.8 

2.4 

2.4 

6.9 

6.8 

1.3 

1.3 

1.0 

1.1 

•»  2 

20 

2.6 

2.8 

2.4 

2.5 

6.6 

5.16 

1.2 

1.2 

1.0 

1.1 

1.6 

ij 

21 

2.6 

2.8 

2.4 

2.5 

7.0 

4.9 

1.2 

1.2 

1.0 

1.1 

Z  J 

22 

2.6 

2.8 

2.3 

2.55 

7.2 

4.6 

1.2 

1.2 

1.0 

LI 

•»  ^ 

23 

2.6 

2.8 

2.2 

2.6 

7,7 

4.0 

1.2 

1.2 

1.0 

1.1 

2.1 

24 

2.6 

2.8 

2.1 

2.6 

7.96 

3.65 

1.2 

1.2 

1.0 

1.1 

J      2.2 

25 

2.6 

2.8 

2.0 

2.6 

8.0 

3.65 

1.2 

1.2 

1.0 

1.1 

2.- 

26 

2. 6 
2.6 
2,6 

2.8 
2.8 
2.86 

2.0 
2.0 
2.1 

2.6 

8.4 

8.16 

8.0 

3.5 
3.5 
3.3 

1.2 
1.2 
1.2 

1.3 
1.2 
1.2 

1.0 
1.0 
1,0 

1.2 
1.3 

1.7 

>» 

27 

^  ■• 

*" 1 

28 

2  1 

29 1 

2.6 
2.6 

2.0 
2.0 

3.0 
3.3 

7.7 

7.1 

3.2 
3.0 

1.2 
1.2 

1.2 
1.2 

1.0 
1.0 

1.3 

1.3  ' 

1.85 

'*  -> 

1 
30 

••     •! 

31 1 

2. 6 

2.0 

6.7 

1.2 

1.2 

1.3 
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lUO  GRANDE  NEAR  8AN  ILDEF0N80,  N.  M. 

Thia  station  was  established  Febniary  3,  1895,  by  A.  P.  Davis,  and  is  located  at 
the  Denver  and  Rio  Grande  Railroad  bridge,  9  miles  below  Espanola  and  2  miles 
from  San  Ildefonso.  The  station  haH  been  cal  led  by  the  following  names :  Rio  Grande, 
Buckman,  and  Water  Tank.  The  data  at  this  station  are  of  especial  interest  in  con- 
nection with  irrigation  projects,  owing  to  the  fact  that  Mexican  settlers  of  this  valley 
divert  a  considerable  volume  of  watar  for  their  cultivated  lands.  The  method  of 
application  of  water  to  land  by  these  people  is  very  wasteful.  In  recent  years  a  num- 
l)er  of  important  modern  irrigation  systems  have  been  planned  and  built  in  the  val- 
ley in  the  vicinity  of  Albuquerqae,  40  miles  below. 

The  channel  is  straight  for  150  feet  above  and  500  feet  below  the  cable.  The  bed 
of  the  stream  at  the  cable  is  about  200  feet  in  width,  and  is  composed  of  lava  bowl- 
ders, with  a  shifting  deposit  of  sand  and  silt,  which  scours  out  and  changes  during 
very  high  water  and  accumulates  immediately  on  its  recession.  At  low  water  ordi- 
narily the  channel  finds  a  narrow  passage  through  this  deposit.  The  right  bank  is 
low  and  composed  of  lava  bowlders  with  a  silt  deposit.  It  overflows  at  high  water. 
The  left  bank  is  scattered  with  lava  bowlders  and  is  the  steep  side  of  a  mountain 
{jartly  covered  with  scattered  cedars.  There  is  but  one  channel  at  all  stages.  Gage 
heights  range  from  1.5  to  12  feet.  During  high  water  it  is  difficult  to  secure  accurate 
measurements  from  the  bridge  on  account  of  the  high  velocity  of  the  current  and 
the  rough  surface.  In  addition  to  this,  the  Denver  and  Rio  Grande  Railroad  bridge 
does  not  cross  the  river  at  a  right  angle  to  the  direction  of  the  current. 

At  the  cable  section  the  water  boils  considerably  at  low  water.  At  high  water  at 
tjoth  sections  the  velocity  is  close  to  20  feet  per  second. 

Discharge  measurements  are  made  from  a  cable  with  car  and  tag  line  150  feet  above 
the  bridge,  to  which  the  gage  is  attached.  At  very  high  water  measurements  must 
Ite  made  from  the  railroad  bridge.  The  initial  point  for  soundings  at  the  cable  is  at 
the  end  of  the  cable  on  the  left  side  of  the  stream,  where  the  cable  is  fastened  to  two 
^mall  cedar  trees. 

The  original  gage  at  this  station  was  located  on  the  left  bank,  180  feet  above  the 
l>ridge.  The  inclined  portion  read  from  1  to  10  feet  and  the  vertical  portion  from  10 
to  16  feet  It  was  found  that  this  gage  was  not  well  located,  and  March  30,  1904,  a 
vertical  rod  was  established  on  the  downstream  side  of  the  north  pier  of  the  bridge, 
the  datum  being  2.019  feet  higher  than  that  of  the  original  gage.  During  the  flood 
of  September,  1904,  this  rod  was  cut  off  from  the  water  by  the  filling  in  of  the  chan- 
nelr  October  29,  1904,  a  standard  chain  gage  was  established  on  the  downstream 
running  board  of  the  bridge,  at  the  same  datum  as  the  new  rod  gage;  length  of  c  lain, 
23.28  feet.  During  1905  the  gage  was  read  twice  each  day  by  Joseph  (lomez.  The 
lK?nch  mark  is  a  United  States  Geological  Survey  tablet,  set  in  the  top  of  a  granite 
l)owlder,  5  feet  square  and  2  feet  high,  located  in  a  clump  of  cedars  on  the  right  bank 
of  the  river,  about  75  feet  from  the  west  end  of  the  north  pier  of  the  railroad  bridge; 
elevation,  11.37  feet  above  the  datum  of  the  new  gage. 

Information  in  reganl  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  ^irvey  (Ann=Annual  Report;  Bull  =  Bulletin;  VVS= 
Water-Supply  Paper): 

Deacription:  Ann  18,  Iv,  pp262-2S3;  Bull  140,  pp  175-176;  W8  16.  p  130;  28,  p  120;  37,  pp  281-282;  50  pp 
350-351;  66.  p  67;  84,  pp  18&-187;  99,  p  887;  132,  pp  57-58. 

Discharge:  Ann  11.  U,  p  107;  Ann  IS,  iv.  p  253;  Bull  140,  p  176;  VVH  16,  p  130;  28,  p  129;  37,  p  282;  50,  p 
a^l:  66,  p  67;  84,  pp  187-188;  99,  pp  387-389;  132,  p  59. 

Du«harge,  monthly:  Ann  18,  iv,  p  254;  19,  iv,  p  386;  20,  Iv,  pp  368,  370;  21,  iv,  p259;  22,  iv,  p  351;  Bull 
140,  p  177;  W8  75,  p  164:  84,  p  189;  99,  p  390;  182,  p  62. 

Discharge,  yearly :  Ann  20,  iv,  p  58. 

Gage  heighte:  Bull  140,  p  176;  W8  11,  p  66;  16.  p  130;  28,  p  127;  37,  p  282;  50.  p  851;  66,  p  68;  84,  p  188; 
99.  pp  38&-;S90;  132,  p  60. 

Hydrographs:  Ann  18,  iv,  p  256;  19.  iv,  p  387;  21,  iv,  p  2CiO:  'Jri,  iv,  p  :i51. 

Rainfall  and  run-off  relation :  Ann  20,  iv,  p  3^9. 

Bating  tables:  Ann  18,  iv,  p  253;  19,  iv,  p  386;  Bull  140,  p  176;  WS  28,  p  130;  89,  p  451;  66,  p  173;  132, 
p61. 
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Discharge  measurements  of  Rio  Grande  near  San  Ildefonso,  N.  Mex.y  in  1905. 


Date. 


I 


Hydrographer. 


April  26., K.  I.  M(H>ker. 

June  9 do 

Juno  30 do , 

July  28 !.'... .do 

July  29 do , 

September  21.. do 


Width. 


Area  of 
section. 


Mean     I 
velocity. 


Oaee 
height. 


Dis- 
charpe. 


Fert. 

Square 
feet. 

Feet  per  ^ 
iseeond.   . 

Feet. 

Second- 
fen. 

130 

709 

5.821 

5.45 

4.rjr, 

•    132 

484 

6.0    1 

4.45 

Z'Mi: 

132 

434 

5.72  ' 

4.25 

2.4V1 

115 

171 

3.77  1 

2.15 

h-il 

115 

162 

3.16 

2.0 

:>i-2 

80 

102 

2.25  ' 

1.62 

2ai' 

Daily  gage  height^  in  feet,  of  Rio  Grande  near  San  Ildefonso,  N.  M  ex.,  for  1905. 


Day. 


Jan.  I  Feb. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 


2S. 
2<). 
30. 
31. 


2.31  I 
2.36  , 
2.36 
2.26  ! 
2.26  , 
2.26  I 
2.26 
2.36  I 
2.36  , 
2.46  ; 
2.36 
2.46 
2.;«>  I 
2.16 
2.06  I 
2.31 
2.31  I 
2.46 
2.36 
2.36  I 
2.35 
2.4    ! 

2.:« 

2.35  I 

2.4  I 
2.35 

2.3  I 

2.3  , 
2.a5  ,. 

2.4  . 
2.4  I. 


2.4 

2.45 

2.55 

2.8 

2.56 

2.55 

2.4 

2.45 

2.45 

2.4 

2.49 

2.49 

2.24 

2.19 

2.24 

2.54 

2.49 

2.44 

2.44  I 

2.49  I 

2.54  , 

2.54 

2.59 

2.79  I 

3.04  I 

3.49 

3.64  I 

3.69  I 


I  I  I  '  :  I  I 

Mar.      .\pr.  |  May.  i  June.  ,  July.  '  Aug.  I  Sept.  <  Oct.      Nov.     Di't 


I 


3.88  I 
4.38 
4.33  I 
4.48 
4.98  I 
4.78 
4.88  ' 
4.93  I 
4.58  I 
4.38 
4.38  I 
4.43  j 
4.08 
4.18 
4.73' 
4.63  I 
4.58 
4.48  I 
4.08  I 
4.03  I 
4.17 
4.17' 
4.02  I 
3.92 
3.82 
3.87  I 
4.12  I 
4.17  , 
3.77  i 
3.67  ' 
3.57  I. 


3.62 
3.72  I 
3.77 
3.72  j 
3.57 
3.62  I 
3.77  ! 
4.22  j 
4.42 
4.87  I 
4.96 
4.96 
5.16 
5.06  ' 
4.91  I 
4.86 
4.96  I 
5.06  I 
5.36  I 
5.46 
5.31  I 
6.01 
6.01  I 
6.31 
5.36  ' 
5.41   I 
5.61 
6.26  I 
6.81 
7.31  I 


I 


I 


7.85 

8.45 

8.ft5 

8.75 

7.6 

7.4 

7.3 

6.65 

7.6 

7.45 

6.8 

7.a5 

7.2 

7.4 

8.2 

8.8 

9.65 

10.5 

11.1 

11.6 

11.5 

11.45 

11.5 

11.75 

11.8 

11.5 

11.25 

10.9 

10.6 

10.5 
9.4 


9.3 
9.1 
9.2 
9.5 
10.2 
10.5 
10.45 
10.7 
11.1 
10.4 
10.05 
9.65 
9.4 
9.05 
8.45 
8.15 
7.7 
7.5 
7.15 
6.85 
6.45 
6.3 
5.95 
5.7 
5.45 
5.15 
4.9 
4.75 
4.45 
4.25 


4.06  I 
3.85 
3.65  ! 
3.5    I 
3.25  ' 
3.a5 
2.85  ' 
2.65  I 
2.5 
2.45 
2.25 
2.2 
2.05 
2.0 
2.0    ! 
1.9 

i.a5 1 

1.8    I 

1.8    ! 

1.85 

2.1 

2.2 

2.2 

2.1 

2.2 

2.2 

2.05 

2.2 

2.1 

2.76 

3.45 


3.25 

2.65 

3.1 

2.8 

2.7 

2.8 

3.0 

2.9 

2.6 

2.4 

2.6 

2.5 

2.4 

2.3 

2.2 

2.0 

1.9 

1.8 

1.6 

1.5 

1.3 

1.0 

.6 

.6 
2.0 
1.8 
1.8 
1.7 
1.6 
1.6 
1.6 


1.6  , 

1.6  ' 
1.6 
1.6 
1.9  ; 
2,0 
1.9 
1.8 
1.8  , 
1.8 
1.8 

1.7  ' 
1.7  I 
1.7 
1.7  I 

L7i 

1.6, 

1.6 

1.6  1 

1.6 

1.6  i 

1.6 

1.6' 

1.8, 

2.0 

..i| 

1.9 

1.8 
1.8 


2.1 

1.9 

1.9 

1.8 

1.8 

1.8  I 

1.8 

1.8 

1.8   ; 

1.8 
1.8  , 
1.8 
1.8 
1.8 


1.7 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


1.9  I 

1.9  1 

1.9, 

2.0 

2.0 

2.0 

2.2 

2.0 

1.9 

1.9 

1.9 

O    ■T*    ■ 

o  o 

•1   o 


2.2 
2.2 
2,2 
3.0 
3.0 
2.0 
2.4 
2.4 
2,3 
2.3 
2.4 
2.3 


_     3 


I 
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Statitm  rating  table  for  Rio  Grande  near  San  lUrfonso^  X.  M ex, y  from  January  1  to  December 

HI,  nm. 


GaEP 

height. 

Discharge. 

Fett. 

Second-feet. 

0.60 

40 

0.70 

SO 

0.80 

70 

0.90 

90 

1.00 

120 

1.10 

150    1 

l.W 

180 

1.30 

210 

1.40 

250    , 

1.50 

290 

1.60 

330 

1.70 

370    ' 

1.80 

410    1 

1.90 

460 

2.00 

510 

1 

Oase 
height. 

Discharge. 
Second' feet. 

Gage 
heiiSit. 

Feet. 

Discharge. 
Second-feet, 

heif^t. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

2.10 

560 

3.60 

1,790 

6.20 

,'),4«0 

2.20 

620     ' 

3.70 

1.900 

6.40 

5,8.')0 

2.30 

680 

3.80 

i,oio 

6.60 

6,230 

2.40 

750    1 

3.90 

2,120 

6.80 

^  6,630 

2.50 

820    ,i 

4.00 

1          2,230 

7.00 

7,030  • 

2.60 

800 

4.20 

2,470 

7.50 

8,100 

2.70 

960 

4.40 

2,710 

8.00 

9,230 

2.80 

1.040     ; 

4.60 

2.960 

8.50 

10, 440 

2.90 

1,120    '1 

4.80 

3,220 

9.00 

11,690 

3.00 

1,200 

5.00 

.          3,500 

9.  .50 

12,990 

3.10 

1,290    ' 

5.20 

'          3,800 

10.00 

14,310 

3.20 

1.380    h 

5.40 

4,110    1 

10.50 

15,670 

3.30 

1,480    j 

5.60 

4,430 

11.00 

17,100 

3.40 

1,580 

5.80 

4,770 

11.50 

18,600 

3.50 

1,680 

6.00 

5,120 

The  above  table  is  based  od  six  discharge  measurements  made  durii\g  1905  and  three  high-water  meas 
uremcnts  made  in  1903.    It  is  not  well  defined. 

Etiimated  monthly  discharge  of  Rio  Orande  near  San  Ildefonso,  N.  M ex.,  for  19()5. 
[  Drainage  area,  14.050  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean.    | 

I  1  I 


Total  In 
acre-feet. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. , 

October 

November. 
December. . 


'               792 

540  ' 

707 

1,880 

614 

029  ' 

3,472 

1,757  ! 

2,.'i71 

7,682 

1,757  ' 

3,679 

19,500 

6,330 

12,770 

17,400 

2.,W0 

9,625  1 

2,290 

410  ' 

874  1 

1,430 

40 

629 

560 

;oo  , 

380  ■ 

560 

370 

422  1 

1,200 

460 

638  1 

680 

460 

617  1 

The  year. 


19,500 


40  , 


4.3,470 
51,590 
158,100 
218,900 
785,200 
572, 700 
53,740 
38,680 
23.  iriO 

37.960 
37.940 

2.821  1     2,047,000  I 


Run-off. 


Seeon<i-feet  | 

per  square 

mile. 


0.060 
.066 

.lai 

.262 
.909 


.062  I 

.045 

.028 

.tew  ! 

.O-I.'i  j 
.044 


Depth  in 
inches. 


o.aw 

.069 
.211 
.292 

i.a5 

.7t>4 
.072 
.a'i2 
.031 
.035 
.050 
.0.51 


.201  I 


I 


2.74 


RIO  GRANDK  NKAR  HAN  MARCIAL,  N.  MEX. 

August  8,  1889,  a  station  was  established  near  San  Marcial  and  a  mea-surenient  was  made 
which  gave  a  discharge  of  19  second-feet.  Soor  after  this  dat^,  however,  the  river  gago 
was  destroyed  and  the  locality  was  abandoned  until  January  29,  1895,  when  the  station  was 
reestablished  by  A.  P.  Davis  at  the  bridge  of  the  Atchison,  Topeka  and  Santa  Fo  Railway, 
1  mile  south  of  San  Marcial,  N.  Mex. 

The  channel  is  sandy  and  shifting.  A  number  of  bridge  piers  interfere*  with  the  current 
to  a  certain  extent,  but  not  with  the  observed  gage  heights.     They  sometimes  affect  the 
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discbaige  measurements.  There  is  no  overflow  channel  beyond  the  bridge.  The  section 
giv^  gravity  flow. 

Discbaige  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  face  of  tho  bridge  abutment  on  the  left  bank  of  the  stream. 

The  inclined  gage  established  January  29,  1895,  was  carried  away  in  1896  and  a  wire  gage 
was  put  in  its  place.  This  gage  has  since  been  abandoned,  and  the  gage  heights  arc  now 
measured  with  a  graduated  rod  from  the  deck  of  the  bridge,  but  using  the  old  gage  datun^. 
The  top  of  the  ties  on  the  bridge  is  at  elevation  19.00  feet  on  the  gage.  The  range  bet  wet  n 
high  and  low  water  is  about  8  feet.  Bench  marks  were  established  as  follows:  (1)  The  top 
of  the  capstone  on  which  the  bridge  truss  rests;  elevation,  15.00  feet.  (2)  The  top  of  the 
extedsion  of  the  pier  to  which  the  old  vertical  gage  was  fastened:  elevation,  13.00  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

The  observations  during  1905  have  been  made  under  the  direction  of  the  United  State's? 
section  of  the  International  (Water)  Boundary  Commission.  The  various  hydrographers 
at  this  station  have  also  acted  as  gage  readers. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  tho 
United  States  Geological  Survey  (Ann  =  Annual  Report;  Bull = Bulletin;  \VS=Water- 
Supply  Paper) : 

Cross  section:  .\nn  IH,  iv,  p  257. 

Description:  Ann  18,  iv.  pp  254-255;  Bull  131,  p  46;  140,  p  177;  \VB  16,  p  131;  28,  p  120;  37.  p  2K2:  ^h  it 

351-352;  66,  p  68;  84,  pp  183-184;  99,  pp  382-383;  132,  pp  62-63. 
DischarRe:  Ann  11,  ii,  p  107;  18,  Iv,  p  256;  Bull  131,  p  46;  140,  p  177;  WS  16,  p  131;  28,  p  129;  37.  p  jv^: 

50,  p  352;  66,  pp  68-69;  84,  pp  184-185;  99,  pp  383-38.5;  132,  pp  63-61,  127. 
Discharge,  mean  dally:  WS  132,  p  66. 
Discharge,  monthly:  Ann  18,  Iv,  p  257;  19,  Iv,  p  388;  20,  Iv,  pp  358,  371;  21,  Iv,  p  261;  22,  iv,  352;  WS  75. 

p  155;  84,  p  186;  99,  p  386;  132,  p  67. 
Discharge,  yeariy:  Ann  20,  Iv,  p  58. 
Gage  heights:  Bull  140,  p  178;  WS  11,  p  06;  16.  p  131;  28,  p  128;  37,  p  283;  50,  p  352;  66,  p  09;  84,  p  185:  «' , 

p  386;  132,  p  65. 
Hydrographs:  Ann  19,  iv,  p  389;  20,  iv,  p  371;  21,  iv,  p  261;  22,  iv,  p  352. 
Rainfall  and  run-off  relation:  Ann  20,  iv,  p  359. 
Rating  tables:  Ann  18,  iv,  p  256;  19,  iv,  p  387-388;  WS  28,  p  131. 

Discharge  meofturemerUs  of  Rio  Grande  near  San  Marcialj  N.  Mex.,  in  1906. 


Date. 


Ilydrographer. 


January  3 L.  W.  Broylea. 

January  6 do 

January  9 do 

January  12 do 

January  15 do , 

January  18 do 

January  21 do , 

January  24 do , 

January  27 do 

January  31 do 

Febniary  3 do 

February  6fl...' do , 

February  9 do 

February  12 do 

Febniary  15  ...  | do 

February  18 do , 

February  21 do , 

February  24 do 

February  28 do 

March  3 i do 


Area  of 
section. 

Mean 

velocity. 

hel^t. 

Diji- 
charpe. 

Square 

Feet  per 

second  . 

2.04 

Feet. 
7.8 

Second- 
fert. 

325 

2.10 

8.0 

fiM 

238 

2.39^ 

7.9 

."Ht^ 

297 

3.10 

8.1 

*T*2. 

203 

3.38 

8.0 

»iNfi 

184 

2.95 

7.9 

.%4.. 

193 

3.37 

8.0 

fi.M 

176 

3.05 ; 

7.9 

.%.»> 

211 

2.80  1 

7.9 

.'Kji 

197 

3.43  1 

8.0 

67* 

237 

3.  .50 

7.9 

*Cft 

184 

3,  .09  1 

7.9 

€*\ 

3U9 

3.30 

8.1 

l.oi* 

258 

2.98 

8.0 

7«i> 

•237 

2.83 

8.1 

tiTl 

284 

2.93 

8.0 

Kit 

243 

3.28 

8.1 

:^«> 

246 

3.01  1 

8.0 

7«» 

660 

3.47  ' 

8.5 

2.>r 

7» 

iOl  1 

8.6 

2.5« 

a.  Ice  in  river. 
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Discharge  meosurements  of  Rio  Grande  near  San  MarcitU,  N.  Mex.^  in  1905  -(\)ntinued. 


Date. 


Jlydrographer. 


I 


L. 


U&rch5.. 
March  8. . 

March  10 do.. 

March  12 do.. 

Mirchl5 ' do.. 

ManhlS do.. 

March  21 do.. 

March  24 i do.. 

March  27 do.. 

March  31 ' do.. 

Aprils do.. 

April  6 ' do.. 

April  9 do.. 

April  12 1 do.. 

April  15 ' do.. 

April  18 ' do.. 

April  21 do.. 

April  24 ' do.. 

April  30 do,. 

May  3 , do.. 

May  5 do.. 

May7 ' do.. 

May9 do.. 

May  11 do.. 

May  13 ' do.. 

May  15 do.. 

May  17 do.. 

May  19 do.. 

May2I do.. 

May  23 do.. 

May25 do.. 

May  28 ' do.. 

May  31 do.. 

June  3 do . . 

Jiine6 ' do.. 

June  9 do.. 

Juno  12 j do.. 

June  15 do . . 

June  18 1 do.. 

June  21 do.. 

June  24 ' do.. 

June  26 do.. 

Juno^ do.. 

June  30 do.. 

July  3 do.. 

July  6 1 do.. 

July  9 do.. 

July  12 1 do.. 

July  15 do.. 

July  18 ' do.. 

July  21 do.. 

July  24 ' do.. 

July  27 1 do.. 

July  31 1 do.. 

IRR  174—06— 


W.  Broylofi . 
.do 


Area  of  ' 
section.  < 

Mean 
velocity. 

l.eigM. 

Dis- 
charge. 

Square 

Feet  per 
second. 

Feet. 

Second- 
feet. 

929  1 

5.46 

9.0 

5,073 

979 

4.70 

8.9 

4,598 

«97 

6.K8 

9.2 

4,795 

664 

5.04 

8.6 

3,344 

554 

5.64 

8.4 

3,125 

833 

4.57 

9.3 

3,806 

717  ' 

3.79 

8.8 

2,721 

731  1 

4.07 

9.0 

2,972 

630 

3.49 

8.6 

2,198 

652  ' 

4.18 

8.7 

2,724 

852  1 

3.91 

9.2 

3,331 

m 

3.07 

8.5 

1,808 

584' 

3.34 

8.7 

1,950 

972  1 

4.02 

9.6 

3,911 

1,026 

3.90 

9.6 

4,006 

054  i 

4.03 

9.1 

3,840 

997 

4.30 

9.4 

4,288 

1,769 

5..% 

10.2 

0,726 

1,571 

4.68 

10.2 

7,356 

1,558  1 

5.03 

10.7 

7,829 

2,318 

5.03 

11.4 

11,650 

1,833 

5.98 

10.7 

10,955 

1,868  ! 

5.92 

10.0 

11,058 

1,597 

5.44 

10.3 

8,694 

1,656 

6.37 

10.2 

10,543 

1,684  1 

6.15 

10.3 

10,361 

2,063  , 

6.18 

10.9 

12,758 

2,474 

6. 51 

11.6 

16,097 

2,621  1 

6.72 

12.5 

17,607 

4,093 

6.55 

12.8 

26  810 

4,294 

5.62 

12.7 

24, 142 

4,642 

5.51 

13.2 

25, 577 

2,847  ' 

7.12 

13.1 

20,264 

3, 154 

0.33 

11.9 

10,973 

3, -298 

5.09 

ll.G 

16,780 

2,821  ' 

5.34 

12.7 

15,071 

3,341 

5.74 

12.5 

19, 162 

2,660  1 

4.40 

10.0 

11,702 

2,744  ' 

5.00 

n.7 

13,726 

1,976  1 

4.5'5 

9.4 

9,000 

1,340 

4.74 

8.7 

6,345 

983 

4.34 

8.4 

4,271 

882 

3. 97 

8.2 

3,505 

722 

3.66 

8.0 

2,641 

527 

3.0:3 

7.6 

1,598 

av; 

3. 18 

7.4 

1,143 

385 

2.04 

7.2 

784 

209 

2.23 

6.8 

466 

176 

1.56 

6.6 

274 

141  1 

1.33 

6.4 

188 

117  1 

1.51 

6.2 

177 

las 

1.46 

6.3 

ir.8 

97  ! 

0.84 

6.3 

1                ^^ 

3o\ 

1.91 

5.9 

'                67 
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Discharge  meaaurements  of  Rio  Grande  near  San  Mareudj  N.  Mex.,  in  1906 — Continued. 


Date. 


Hydrogfrapher. 


August  3 1  L.  W.  Broyles  . 

August  6 1 do 


August  9 

August  12 

August  15 

August  18 

August  21 

August  24 

September  7.. 
September  9. . 
September  11. 
September  25. 
September  27. 
September  29. 

October  5 

October  6 

October  8 

October  11.... 

October  14 

October  17 

October  20.... 

October  23 

October  26 

October  28.... 

October  31 

November  3 . . 
November  9 . . 
November  11 . 
November  14 . 

November  17 . . ' do . 

November  20 . 
November  23 . 
November  25 . 
Novemlx^r  28 . 
November  30 . 
December  3 . . . 
December  6 . . . 
December  9... 
December  12.. 
December  15.. 
December  18.. 
December  21 . . 
December  24.. 
December  27 . . 
December  30.. 


do 

do 

do 

do 

do 

do 

do 

....do 

....do 

....do 

....do 

....do 

D.  n.  West. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


..do 

..do 

..do 

..do 

..do 

I  Geo.  W.King. 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


Kreaoi 
section. 

Mean 
velocity. 

Sanare 
334 

Feet  per 

second. 

2.56 

339 

1.78 

334 

1.91 

298 

2.29 

207 

2.15 

131 

1.10 

80 

1.20 

13 

0.46 

117 

2.74 

79 

1.90 

61 

1.52 

47 

1.11 

144 

1.60 

90 

1.81 

92 

1.71 

97 

1.56 

74 

1.69 

63 

1.32 

70 

1.39 

65 

1.23 

68 

1.24 

73 

1.30 

84 

1.50 

88 

1.67 

101 

1.71 

94 

1.86 

255 

2.90 

204 

3.27 

232 

2.51 

210 

2.28 

196 

2.45 

241 

2.52 

Ga^o 
heignt.      chargp. 


Dis- 


548 
201 
446 
317 
249 
228 
220 
347 
275 
315 
127 


2.96 
2.68 
3.42 
2.57 
2.14 
2.60 
2.74 
2.22 
2.26 
2.05 
1.81 
1.90 
1.77 


Feet. 
7.4 

7. 1 
7.3 
6.9 
6.5 
6.3 
6.0 

5.6  ; 
7.3 
6.7 
6.5 
5.0 
6.7 
6.3    I 
5.9 
5.9 
.5.8    i 
5.6 

5.7  ' 
5.7  »i 
5.7 
5.8 
5.9 
5.9 
6.2 

6.2  , 
7.1 
7.05  I 
7.0  I 
6.8 
6.8 
7.0 
7.6 
6.9 
7.7 
7.3 
7.2 
7.2 
7.2 
7.5 
7.3 
7.4 
6.9 
6.5 
6.5 


I 


Ser€»nd- 

frei. 

K54 


602 

eriT 

fiM 
445 
146 

6 

;ci 

IJO 
93 
52 
231 
163 
157 
151 
125 

97 

H\ 
M 

13B 
147 
\7S 
175 
741' 

mi 

479 
4SI 
6D7 

1.K24 
539 

1,31>7 
815 
5» 

»; 

603 

7» 
621 
647 

sap 

177 
l$b 
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DaUy  gage  Jkeight,  in  feet,  of  Rio  Onmde  near  San  Mardal,  N.  M  ex.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sep 

t.     Oct. 

Nov. 

Dec. 

1 

7.7 

7.7 

7.8 

7.95 

8.0 

8.0 
7.9 
7.9 
8.0 
8.0 

8.8 

8.75 

8.65 

9.1 

9.05 

8.86 

8.9 

9.1 

8.85 

8.65 

10.35 

10.5 

10.65 

11.26 

11.5 

12.6 

12.2 

11.95 

11.5 

11.45 

8.05 

7.75 

7.6 

7.5 

7.45 

6.75 

6.9 

7.15 

7.15 

7.0 

..     6.4 
. .     6. 16 
..     6.1 
..     6.0 
..      5.95 

6.1 

6.1 

6.2 

6.35 

6.45 

7.7 

2 

7.4 

3       

7.3 

4 

7.2 

5 

7.2 

6 

7.95 

8.05 

8.95 

8.5 

11.45 

11.55 

7.4 

7.15 

6.i 

)         5.a5 

6.5 

7.15 

7 

7.8 
7.9 

8.65 
8.45 

8.9 
8.95 

8.4 
8.5 

10.7 
10. 15 

11.9 
12.3 

7.35 
7.3 

7.0 
7.05 

7.: 

6.' 

J         5.9 

r      5.8 

6.65 
6.9 

7.25 

8 

7.25 

9 .- 

7.9 

8.15 

9.25 

8.75       9.9 

12.7 

7.2 

7.4    . 

6.' 

r      5.7 

7.a5 

7.15 

10 

8.05 

7.95 

9.25 

9.05     10.1 

12.55 

?.05 

7.2 

6.{ 

»       5.6 

6.75 

7.3 

11 

8. 15 

7.9 

8.85 

9.45     10.3 

12.5 

6.9 

7.0 

6.» 

)         5.6 

7.05 

7.3 

12 

8.1 

8.0 

8.6 

9.65  1  10.45 

12.35 

6.8 

6.95 

6. 

I         5.7 

7.0 

7.2 

13 

8.1 

7.8 

8.8 

9.95     10.1 

11.9 

6.8 

6.8 

5.^ 

I         5.7 

G.9 

7.3 

14 

8.  OS 

7.65 

8.75 

9.65     10.3 

11.3 

6.7 

6.75 

5.: 

I         5.7 

6.95 

7.3 

15 

8.0 

8.0 

8.6 

9.55  ;  10.25 

11.0 

6.6 

6.55 

..      5.75 

6.9 

7.45 

16 

8,0 

7.9 

8.65 

9.7 

10.6.5 

10.4 

6.6 

6.45 



..      5.7 

6.8 

7.6 

17 

8.a5 

8.0 

8.95 

9.2 

10.85 

10.05 

6.5 

6.4 

..      5.7 

6.8 

7.4 

18 

1    7.9 

8.0 

9.2 

9.1 

11.1 

9.7 

6.4 

6.3 

..      5.7 

6.8 

7.3 

19 

7.9 

8.1 

9.15 

9. 15 

11.45 

9.3 

6.3 

6.2 

..      5.7 

6.8 

7.4 

20 :... 

7.8 

8.25 

9.15 

9.3 

11.85 

9.4 

6.2 

6.1 



..      5.7 

6.8 

7.4 

21               .•  - 

1    8.0 

'    8.0 

8.15 
8.05 

8.8 
8.7 

9.4 
9.5 

12.35 
12.75 

9.35 
9.0 

6.2 
6.1 

6.0 
5.85 

..      5.7 

..     5.8 

6.8 
6.9 

7.4 

22 

7.25 

23 

7.95 

7.95 

8.75 

9.7 

12.95 

8.8 

6.2 

5.7 

..      5.8 

7.0 

7.2 

24 

7.9 

8.0 

9.0 

10.3 

13.  a5 

8.7 

6.35 

5.6 

..      5.75 

8.65 

6.9 

2S 

1    7.9 

8.8 

8.9 

ll.O    1  12.65 

8.55 

6.2 

5.( 

)         .5.8 

7.75 

6.5 

26     

7.9 

1    7.9 

7.9 

8.6 

8.45 

8.55 

8.75 

8.6 

8.6 

10.45 
10. 15 

13.15 
13.2 

8.35 

8.2 

8,2 

6.4 

6.25 

6.1 

7.. 

7.: 
6.: 

>5       5.9 
)    1    5.9 
2    1    5.95 

7.6 
7.3 
6.95 

6.4 

27 

6.5 

28 

9.95  {  13.2 

6.5 

29 

'    7.95 

8.7 

10.0       13.15 

8.1 

6.1 

6.' 

J    '    6.05 

6.95 

6.5 

.•» 

8.0 

8.8 

10.2    1  13.0 

8.0 

6.0 

6., 

i5       6.05 

7.7 

6.6 

31 

8.0 
ow  Aug 

r; 

1181251 

8.7 
,o  Septi 

1  13.0 

smber  5  and  S€ 



ptemb( 

5.9 
ir  15-24 

...      6.15 

6.5 

"1    '■" 

Note.— No  11 
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Daily  discharge  in  second-feet  of  Rio  Grande  near  San  Mareial,  N.  Mex.^for  1905. 


Day. 


Jan.   !  Fob. 


I 


1 370 

2 400 

3 1  rtWO 

4 650 

5 6sr. 

6 '  0625 

7 470 

8 i  570 

9 ■  «570 

10 KiO 

11 j  l,Oa'j 

12 '  «<J20 

13 j  920 

14 1  800 

15 0  690 

16 690 

17 1  760 

18...; ,  «545 

19 .545 

20 '  440 

21 o  650 

22 !  650 

23 !  590 

24 1  o.-xW 

25 550 

26 '  570 

27 o  590 

28 '  590 

29 630 

30 675 

31 1  "675 


Mar.       .\pr.    |  May.      June,   i  July. 


730 

4,090 

780 

3,790 

aS30 

03,190 

\m 

5,620 

930 

o5,350 

o970 

4,840 

2,760 

4,600 

2, 1.30 

o4,6:jO 

ol,180 

4,8.'«) 

720 

04,920 

670 

3,950 

o770 

03,340 

500 

3,560 

290 

3,500 

.1 570 

o3,340 

.%() 

3,:<70 

740 

3,540 

0830 

0,3,600 

880 

3,490 

;      980 

3,490 

0  840 

02,720 

770 

2,6(K) 

'       710 

2,660 

0  740 

o2,970 

3,220 

2,780 

i  2,600 

2,490 

2, 130 

02,200 

o2,440 

2,2S0 

.,  2,.'J60 
.  2.840 
.02,720 


2,910 
2,970 

o 3,210 
2,.'560 
2,120 

o 1,810 
1,7:«) 
1,810 

0  2,  aw 

I    2,720 

I    3,600 

0  4,0.30 

I     4,690 

'     4,090 

o 3,900 

4,200 

I    3,900 

o 3,840 

I    3,910 

4,140 

'0  4,290 

4,840 

,   5,  aw 

010,280 
14,160 
!  9,210 
7,210 
6,610 
6,760 
o7,.360 


7,500 
7,6.30 


19,. 360 
19,660 


o  7,790  019,970  o 


10,830 
|al2,200 
I  12,120 
'o  10, 950 

10,010 


17,110 
16,350  I 
016,480 
5,810 
5,440  ; 


010,560  ,015,070 


I    9, cm 

]  10,620 

010,040 

10,700 


15,930 
1 7,, 390 
018,460 
16,. 370 
13,. 570 


010,160   012,170 


2,770 

,600 

1,375 

1,260 

1,145 

1,045 

96.5 

o785 

665 

545 

0  465 

465 

370 

0  275 

275 

230 

oigo 

185 

180 

ol75 

170 

165 

ol60 

120 

120 

o80 

70 

70 

65 

.  al9,0()0    '      o65 

i 


Aujj.  I  Sept. 


r 


11,760 
ial2,.560 

13,710 
|ol5,380 
'  16,.VjO 
017,350 

23,400 
028,600 

29,070 
o23,.540 
'  28,000 

27,100 
02.5,580 

23,600 

20,430 


11,880 

12,800 

ol3,730 

10,9.50 

10,170 

0  8,810 

7,480  I 

6,720 

o 0,340 

5,300 

0  4,080 

3,. 500 

o3,,'jOO 

3,070 

o 2,640 


405 

495 

a  645 

645 

570 

0645 

570 

580 

oTOO 

670 

645 

o710 

620 

590 

"470 

350 

2.55 

ol45 

125 

110 

aa5 

60 

25 

o5 

0 

0 

0 

0 

0 

0 

0 


0 
0 
0  ' 

"I 

180  I 
0320 

1.50  ' 
O150 

ia5 
oa5 

50 
10 
5  ' 

0  I 

0 ! 

0 
0 
0 

0  I 

0  I 

0 

o50  I 

470  ! 

O400  j 

145  I 

0230  , 

210 


Oct. 

180 

170 

165 

160 

O160 

a  155 

150 

«125 

105 

85 

0  85 

95 

95 

aa5 

95 

85 

o80 

80 

85 

fl85 

85 

o95 

95 

90 

105 

a  125 

135 

0  1.50 

160 

160 

a  170 


Nov.      Dee. 


160 
160  , 


'   a  175 
J      220 

i      260  . 

I      550  ' 

•  600 
450  I 

0  665  I 

580  I 

510  ' 

"550  ; 

530  ' 

m> 

•  4M)  I 
480 
4«0  , 

0  480  > 
4fl0 
.MO 
a605 
3,720  ' 
•1.920  I 

i,eao  I 

1,160 

•  620 
620 

ol,530 


i 


1.510 
990 

OK15 
6X) 
61U 

6a-. 

a5fvi 
6.S5 
655 

0605 

<en 

€»} 
•  740 


«6ao 

643 
64> 

515 
44.-> 

175 
\fC 

a  175 
l»f» 
IHJ 

al^5 
1X5 


J  Meter  niea.-urenient.s. 
Estimated  morUJdy  discharge  of  Rio  Grande  near  San  Mareial,  S.  M ex.,  for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Theveur. 


Dischai 
Maximum. 

•ge  in  second 
Minimum. 

-feet. 
Mean.    ' 

ToUl  in 
acnvfeet. 

1,005 

370 

636i 

39.114 

3,220 

290 

1,150 

es.'tf.s 

5,620 

2,300 

3.544  , 

2IT,9rH 

14,160 

1,730 

4.6a> ; 

279.3tf> 

29,070 

7.500 

15.649 

9S1,£*\ 

19,970 

2,640 

12,004 

714.  »> 

2,770 

65 

5« 

a5,7.*C 

710 

0 

327 

aniens 

470 

0 

89! 

5,  re 

180 

80 

120  ' 

l.Ty^ 

.3,720 

160 

713 

42,3«7 

1,530 

160 

.559 

34.344 

29,070 

0 

3.339 

2.42irt^ 
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RIO  GRANDE    NKAR  KL  I'ASO,   TKX. 

Tills  station  was  located  ut  tlie  pumping  hou»o  of  the  smelter  company,  3  miles  north  of 
£1  Paso,  Tex.  The  bed  of  the  .stream  here  is  composed  of  mud,  constantly  shifting  and 
changing.  May  1,  1897,  the  station  was  placed  under  the  charge  of  W.  W.  FoUett,  con- 
sulting engineer,  Internationa!  (Water)  Boundary  Commission,  and  by  him  removed  1  mile 
farther  up  the  river  to  Courchesne's  limekiln. 

The  left  bank  of  the  river  is  formed  by  the  loose  rcx'k  fill  of  the  Atchison,  Topeka  ond  Santa 
Fe  Railway  embankment  and  will  not  overflow.  The  right  bank  is  not  .so  good,  UMng  made 
ground  and  subject  to  overflow.  The  Inrttom  of  the  river  here  has  also  proved  unstable, scour- 
ing on  a  rise  and  filling  on  a  fall  of  the  river.  IXiring  the  spring  flood  of  1905  tlic  right 
bank  began  to  erode  and  receded  about  60  or  80  feet.  This  has  left  a  bad  low-water  section. 
There  is  a  lai^  shifting  bar  about  mid  stream.  It  is  still  the  best  site  for  a  station  in  the 
vicinity  of  El  Paso,  however,  as  the  entire  bed  is  constantly  shifting  for  many  miles  above 
and  below.  On  account  of  the  shifting  l)ed  the  only  accurate  method  of  estimating  the 
daily  dischaige  is  by  taking  a  large  number  of  measurements.  In  extreme  high  water  the 
bottom  overflows  slightly  for  a  width  of  200  fet^t  lieyond  the  right  cable  support. 

Discharge  measurements  are  made  by  means  of  a  cable  of  410  feet  span,  car,  tagged  wire, 
and  guy  wire.     The  initial  point  for  soundings  is  the  cable  support  on  the  left  bank. 

River  heights  were  measured  at  the  masonry  pump-foundation  pier.  The  pier  was  torn 
down  in  October,  1902,  so  an  inclined  wooden  gage  was  established  some  60  feet  upstrt>am. 
This  u  a  timber  bolted  to  steel  bars  set  with  cement  in  holes  drilled  in  solid  nKk.  The 
range  between  high  and  low  water  is  about  11  feet.  The  bench  mark  is  a  one-half  inch  iron 
bolt  set  in  solid  rock  at  the  head  of  the  gage;  elevation,  13.00  feet  al)ove  the  datum  of  the 

gage- 

The  observations  at  this  station  during  1905  have  been  made  under  the  direction  of  the 
United  States  section  of  the  International  (Water)  Boundary  Commission,  The  hydrt^- 
rapher  is  W.  L.  Follett  and  the  gage  reader  is  Valmore  Courchesne. 

Information  in  regard  to  this  .station  is  contained  in  the  following  publications  of  the 
United  States  Geologiciil  Survey  (Ann = Annual  Report;  Bull = Bulletin;  WS=Water- 
Supply  Paper): 

Cross  section:  Ann  18,  iv,  p  258. 

D(>scription:  Ann  14.  iv.p  114;  18,  iv,  pp  257-259;  Bull  131,  p  4fi;  140,  p  178;  WS  1ft,  p  1.^;  28.  p  120;  37, 
pp  28^-284;  50,  p  352;  66,  p  70;  84,  p  181;  99,  pp  37*t-379;  132,  pp  67-«8. 

Discharge:  Ann  18,  iv.  p  250;  Bull  140,  p  179;  WS  16.  pp  132-133;  28,  p  120;  37,  p  284;  50,  p  353;  «'.,  p  70; 
84.  pp  181-1S2;  99,  pp  379-381;  132,  pp  68-69. 

Discharge,  mean  daily:  WS  132,  p  70. 

Discharge,  monthly:  Ann  11,  ii,  p  99;  12,  li,  pp  3.50,300;  13,  iii,  p  91;  14,  iv,  pp  114-115;  19,  iv,  p  3(10;  20 
Iv.  pp  358,  372;  21,  iv,  p  262;  22.  iv.  p  353;  WS  75,  p  155;  84,  p  183;  99.  p  382;  132,  p  71. 

Discharge,  yearly:  Ann  11,  ii,  p  54;  13,  iil,  p  99;  20,  iv,  p  5S. 

Gage  heights:  Bull  131,  p  47;  140,  p  179;  WS  11,  p  67;  1ft,  p  133;  28,  p  128;  37,  p  284;  50,  p  ,353;  Oft,  p  70; 
84.  p  182;  99,  pp  381-382;  132,  p  60. 

Hydrographs;  Ann  12,  11,  p  280;  14,  ii.  p  114;  19,  iv,  p  390;  21,  iv,  p  2(«;  22.  Iv,  p  353;  WS  75,  p  15(i. 

Rating  tables:  Ann  19.  iv,  p  389;  Bull  131,  p  47. 

Sediment  observations:  Ann  11,  ii,  p  57. 
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STREAM    MEASUREMENTS    IN   1905,  PART    X. 


Discharge  measuremerUs  of  Rio  Grande  near  El  Paso,  Tex.j  in  1905. 


Date. 


Hydrographer. 


Januarys.. 
Januarys.. 

January  11 do. 

January  14 ' do. 

January  18 ' do. 

January  21 do. 

January  24 do. 

January  28 | do . 

January  31 ' do . 

February  3 do. 

February  7 ' do . 

February  10 : do . 

February  12 do . 

February  15 ' do . 

February  19 do. 

February  21 ' do. 

February  25 j do. 

February  28 ' do. 

MarchS | do. 

March  8 ! do. 

March  12 \ do. 

March  15 do. 

March  18 ' do. 

March  21 , do. 

March  24 ' do. 

March  31 | do. 

April3 do. 

April  6 1 do. 

April  9 1 do. 

April  14 1 do. 

April  17 ^ do. 

April  20 1 do. 

April  24 ' do. 

April  29 1 do. 

May2 ! do. 

May6 ' do. 

May9 ' do. 

May  12 do. 

May  16 ' do. 

May20 do. 

May23 ' do'. 

May25 | do. 

May  280 i do. 

May30a ' do. 

June2<» I do. 

June  6 ' do. 

June  9 1 do. 

June  12 do. 


Valmore  Courchesne. 
....do 


June  15. 
Juno  18. 
June  21. 
June  25. 
June  27. 


.do. 
.do. 
.do. 
.do. 
.do. 


a  Includes  overflow  sections. 


.\reaor 
section. 

Mean 
velocity. 

CJace 
height. 

DIs- 
char^pe. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

224 

1.64 

6.4 

367 

228 

1.68 

6.3 

:m 

316 

2.42 

7.2 

765 

395 

2.57 

7.6 

1,014 

314 

2.45 

7.2 

769 

267 

2.34 

7.0 

ear. 

225 

2.05 

6.4 

461 

226 

2.38 

6.7 

.vk« 

210 

2.18 

6.5 

45& 

222 

2.20 

6.6 

4SS 

223 

2.20 

6.6 

490 

268 

2.49 

7.0 

668 

404 

2.62 

7.6 

1,017 

274 

2.14 

6.8 

.^S7 

293 

2.46 

7.2 

721 

464 

2.71 

8.0 

KiW 

360 

2.45 

7.4 

S81 

438 

3.11 

8.15 

1.364 

588 

4.36 

9.2 

2,:^ 

861 

4.21 

9.9 

3,625 

1,126 

4.36 

10.8 

4,911 

670 

5.14 

9.8 

3,445 

582 

4.78 

9.8 

2,7S2 

801 

3.96 

10.3 

3, 170 

690 

3.34 

9.7 

2,3I>7 

629 

2.60 

9.3 

l.fiiH 

808 

2.55 

9.9 

2.oei^ 

737 

3.01 

9.9 

2,222 

516 

2.76 

8.9 

1,423 

798 

3.67 

10.  a5 

2.9S2 

804 

4.23 

10.6    1 

3.397 

757 

3.92 

10.3    ' 

2,**71 

820 

4.39 

10.9 

3.596 

1,296 

5.42 

12.75  ' 

7.014 

912 

5.67 

11.4 

TslTV 

1,253 

5.18 

12.5 

d,4» 

1,633 

5.97 

13.5 

9.7.0 

1,063 

5.50 

11.5 

5,847 

1,385 

4.40 

12.0 

6,098 

1,201 

5.05 

12.3 

6.065 

1,715 

5.67 

13.9 

9,717 

1,870 

5.27 

14.6 

9.  SI© 

3,722 

4.51 

15.6 

16,795 

4,094 

4.62 

15.9 

18.924 

3,806 

5.44 

16.1 

20,722 

2,930 

5.46 

14.35 

15.993 

2,738 

6.43 

14.8 

i7,eo<» 

3,549 

6.67 

14.9 

23.6KS 

3,607 

6.54 

14.9 

23,501 

2,517 

6.73 

13.85 

16,935 

1,162 

6.29 

12.4 

7.. 112 

1,151 

4.97 

11.1 

5.724 

1,060 

4.23 

ia5 

4,565 
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Diseharge  measuremefUs  of  Rio  Qrande  near  El  Paso^  Tex.,  in  1905 — Continued. 


Date. 


Ilydrographer. 


June  30 Valmore  Coiiirhesne . 

July  3 do 

July  7 do 

July  10 ' do 

July  13 do 

July  16 ' do 

July  19 do 

July  22 do 

July  25 ' do 

July  28 ' do 

July  31 do 

A  ugust  3 do 

August  7 ' do 


August  10 ' do 

August  12 W.  L.  Follett.. 

August  15 W .  W.  Follett . 

August  18 do 

August  21 '..:.. do 

Aui;ust  24 do 

August  27 do 

August  30 '  W.  L.  Follett. . 

September2 do 

Septembers ' do 

Septembers I do 

September  11...' do 

S^temberl2 do 

September  14 do 

September  17 do 

September  20. . .  | do 

September  23...  I do 

September  26...' do 

September  29...' do 

October  2 ' do 

October  5 1 do 

October  8 | do 

October  11 ' do 

October  14 1 do 

October  17 1 do 

October  20 i do 


October  23... 
October  26.. 
October  29.. 
November  1. 
November  4. 


.do. 
.do. 
.do. 
.do. 
.do. 


November? do. 

November  10...  I do. 

November  15 do. 

November  18...' do. 

November  21..  .| do. 

..do. 

..do. 


November  24. 
November  27, 

November  30. . . ' do 

Decembers > do 


Area  of 
Beetion. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

^P" 

Feet  per 
second. 

Feet. 

Second- 
feet. 

1,031 

3.30 

9.5 

3,396 

937 

2.55 

8.9 

2,388 

660 

2.07 

8.1 

1,383 

502 

2.04 

7.6 

1.024 

363 

1.91 

7.4 

094 

290 

1.58 

7.1 

471 

239 

1.74 

6.8 

415 

216 

1.79 

6.7 

386 

263 

1.65 

6.8 

435 

223 

1.84 

6.8 

410 

174 

1.50 

6.5 

261 

149 

1.33 

6.3 

198 

309 

1.97 

7.3 

726 

307 

1.86 

7.0 

572 

481 

2.04 

7.7 

979 

270 

1.81 

6.8 

488 

197 

1.52 

0.4 

300 

156 

1.28 

6.2 

199 

123 

1.19 

6.0 

146 

97 

1.02 

5.8 

99 

75 

0.75 

5.6 

56 

52 

0.67 

5.4 

35 

34 

0.91 

5.4 

31 

35 

0.91 

5.4 

32 

33 

0.82 

5.3 

27 

113 

1.24 

6.2 

140 

88 

1.27 

5.9 

112 

68 

1.13 

5.7 

77 

32 

1.47 

5.5 

47 

20 

0.95 

5.25 

19 

16 

1.00 

5.2 

16 

92 

1.66 

6.2 

153 

113 

1.76 

6.45 

199 

85 

1.53 

6.0 

130 

72 

1.25 

5.8 

90 

45 

1.31 

5.6 

59 

38 

1.16 

5.5 

44 

28 

0.86 

5.4 

24 

23 

1.00 

5.3 

23 

27 

1.15 

5.35 

31 

30 

1.30 

5.4 

39 

34 

1.15 

5.4 

39 

35 

1.03 

5.5 

36 

58 

1.26 

5.65 

73 

83 

1.37 

5.85 

114 

148 

.1.36 

6.2 

202 

216 

1.83 

6.75 

395 

217 

1.58 

6.7 

342 

206 

1.49 

6.6 

309 

222 

1.51 

6.6 

335 

569 

2.51 

8.05 

1,426 

772 

2.06 

8.35 

1,,5«8 

650 

2.06 

8.2 

1,349 
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Discharge  meaauremenls  of  Rio  Grande  near  El  Paso,  Tex.,  in  1905— Continued. 


Date. 


Hydrographer. 


December  6 '  W.  L.  FoIIett. 

December  9 do 

December  12 do 

December  15... do 

December  18 do 

December  21 do 

December  24.. .' do 

December  27  ...  | do 

December  30 ... ' do 


Area  of 
spctlon. 

Mean    ' 
velocity. 

Gage 
height. 

Dis- 
char^. 

Squarr 
feet. 

Feci  per 
second.   , 

Feet. 

Second- 
feet. 

426 

1.62 

7.2.5 

&.*l 

374 

1.4.5 

6.9 

541 

375 

1.59  ' 

7.0 

5».-i 

352 

1.63  ' 

7.0 

572 

335 

1.73  , 

7.0 

,\si 

334 

1.65 

6.95 

:^) 

304 

1.49 

6.9 

454 

300 

1.62  1 

6.9 

4* 

201 

1.38 

6.3 

278 

.J 

Daily  gage  height,  in  feet,  of  Rio  Grande  near  El  Pofto,  Tex.,  for  1905. 


7.... 

8.... 

9.... 
10. . . . 
II.... 
12.... 
13.... 
14.... 
15. . . . 
16.... 
17.... 
18.... 
19.... 
20.... 
21.... 
22.... 
23.... 
24.... 
25.... 
26.... 
27.... 
28. . . . 
20.... 
30.... 
31.... 


6.4 

6.5 

9.05 

9.6 

11.. 55 

16.  a5 1 

9.35 

a.5 

5.45 

6.65 

!     5.5 

7.75 

6.4 

6..5.5 

9.2 

9.9 

11.4 

16.1     1 

9.15 

6.4 

5.4 

6.4 

1     5.6 

7.  tV) 

0.4 

6.55 

9. 15 

9.8.5 

11.6 

1.5.9.5  j 

8.9 

6.35 

5.4 

6.25 

5.6 

S.2 

6.3 

6.5 

9.4 

9.65 

11.7 

15.4 

8.7 

6.3 

i    5.4 

6.1 

5.65 

7.9 

6.2.5 

6.5 

9.7 

9.7 

12. 15 

14.95 

S.6 

6.3 

1     .5.4 

6.0 

5.7 

7.  .5i'» 

6.25 

6.5 

9.0 

9.9 

12.45 

14.  Z5 

8.45 

6.4 

5.4 

6.0 

.5.7 

7.2.5 

6.3 

0.6 

9.9.5 

9.6 

12.9 

13.8.5 

8.2 

7.3 

5.4 

.5.9 

5,85 

7.1 

6.3 

6.6 

9.9.5 

9.25 

13.3 

1.3.8.5 

8.a5 

7. 15 

5.4 

5.8 

6.0 

7.0 

6.3 

G.7 

10.1 

8.9 

13.5 

14.75 

7.85 

6.a5 

5.4 

5.8 

6.a5 

6.9 

6.85 

7.2.5 

10.8 

8.85 

12.9 

14.5 

7.65 

7.a5 

'     5.3 

5.ft5 

6.2 

6.S 

7.2 

8.a5 

10.8 

9.0 

11.75 

14.5 

7.6 

7.0 

5.3 

5.6 

6.3 

6.S5 

7.2 

7.a5 

10.8 

9.2 

11.5 

14.9 

7.6 

7.65 

.5.9 

5.6 

6.  ,35 

7.0 

8.a5 

7.3 

10.4 

9.75 

11.65 

14.75  ' 

7.45 

7.4 

,5.9.5 

5.  .55 

6.65 

7.a5 

7.7 

7.0 

10.  a5 

10.3.5 

12.  a5 

14.9    , 

7.3 

6.95 

5.9 

5.5 

6.7    ' 

7.m 

7.5 

6.8 

9.9 

10.8 

12.2 

14.  a5 

7.2 

6.8 

5.9 

5. 45 

6.7 

7.0 

7.4 

68 

9.9 

10.8.5 

12.tt5 

14.8.5  1 

7. 1 

6.a5 

5.8 

5.4 

6.7 

7.0 

7.3 

6.7 

9.9 

10.6 

11.9 

14.35 

7.0 

6.5 

5.7 

.5.4 

6.7 

7.! 

7.2 

6.45 

9.7 

10.6 

12.  a5 

13.9 

6.9 

6.4 

5.6 

.5.4 

6.7 

7.0 

7.0 

7.2 

9.7 

10.5.5 

12.2 

13.3.5  ! 

6.8 

6.3 

5.55 

5.4 

6.6 

7.15 

7.0 

8.05 

10. 1 

10.  a5 

12.35 

12.8 

6.75 

6.2 

5.5 

5.3 

6.6 

7.05 

6.95 

7.95 

10.3 

10.3 

12.7 

12.4 

6.7 

6.2 

5.4 

5.3 

6.6 

7.0 

6.7 

7.6 

10.3 

10.3 

13.3 

12.0 

6.7 

6.a5 

5.35 

5.3 

6.  .55 

6.95 

6.6 

7.75 

10.05 

10.7 

1.3.9 

11.85  1 

6.9 

6.0 

5.2.5 

5.3 

6.55 

6.S5 

6.4 

7.&5 

9.75 

11.0 

14.3 

11.4 

6.95 

6.0 

5.2 

5.4 

6.6 

6.9 

6.4 

7.45 

9.55 

11.3.5 

14.65 

11.1 

6.8 

.5.95 

5.2 

5.4 

6.8 

6. 95 

6.55 

7.5 

9.55 

12. 15 

15.0 

10.7 

6.65 

5.8 

5.2 

5.4 

6.9 

6.9 

6.75 

7.65 

9.75 

13.0 

15.3 

10.5 

6.6 

5.8 

5.2 

5.4 

7.8 

6.8 

6.7 

8.a5 

9.6 

13.1 

15.55 

10.15 

6.7 

5.75 

5.8 

5.4 

8.25 

6.55 

6.6 

9.45 

12.9 

15.75 

9.9 

6.8 

5.6 

6.25 

5.4 

8.75  , 

6.3 

6.5 

9.3 

12. 15 

1.5.9 

9.6 

6.65 

5.55 

6.05 

5.45 

8.3 

6.3 

6.5 



9.3 

1.5.9 

6.5 

5.5 

5.5 

6,2 
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DaUy  digcharge,  in  geeothd-feel,  of  Rio  Orande  near  El  Paso^  Tex-^for  1905. 


10., 

11.. 

12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 


311.. 
31.. 


nay. 


Jail.      Ffb.     Mar.     Apr. 


40r>  I  460 
385         475 

alfOli  a  475 
340  460 
330  460 
340  j  460 
370      a  490 

0385  '  490 
3K5  I  550 
620       0820 

0765  1,200 
76r^   al,050 

1.290  >       860 

a, 075  I       605 

950  I     0585 

890  I      585 

830  I      550 

«770  '  460 
630  ,  o720 
625  I  1,290 

0605  01,220 
540  1,000 
515  j  1,100 

0  460  1.035 
460  '  O910 
5<»  I  975 
555  ,  1,070 

O540  jo], 300 

500    

460    

o460  ' 


2,390 

1,880 

2,560 

2,060 

o2,500 

02,030 

2,860 

1,960 

3,320 

2,040 

3, 170 

12,220 

3,700 

1,980 

o3,70n 

1,700 

3,910 

11,420 

4,910 

1,370 

4.910 

i,5:» 

04,910 

1,740 

4,330 

2,310 

3,810 

12,930 

03,500 

3,760 

3,370 

3,850 

3.150 

o3,400 

02,700 

3,400 

2,700 

3,330 

3,020 

o3,040 

o3,170 

2,970 

.1. 170 

2,970 

2,810 

3,380 

o2,380 

o3,780 

2,080 

4,430 

2,080 

.••1,900 

2,380 

7,500 

2,150 

7,700 

1,920 

07,300 

1,600 

5,900 

01,690 

May. 

5.380 

o5,l70 
5,410 
5,530 
6,070 

o6,430 
7,800 
0,100 

0  9,760 
8,500 
6,3.'i0 

o5,«i0 
5,960 
6, 570 
6,680 

o6,20() 
5,740 
5.880 
6,020 

oft,  180 
6,980 
I  8,360 
I  "9,720 
'  9.800 
010,210 

12,640 

14,720 
o  16. 450 

17,860 

18,920 
018,920 


Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I)l«C. 

20,270 

3,150 

260 

40 

230 

o35 

i,ai5 

020,720 

2,810 

230 

0  35 

oia5 

60 

965 

20,320 

o2,390 

"215 

35 

170 

60 

oi,:i50 

IH,M0 

2,  i:m 

200 

30 

145 

«75 

1,140 

17,620 

2,000 

200 

O30 

•  K» 

8.-, 

895 

ol5,6:«) 

1,820 

2.V) 

.10 

130 

85 

0600 

14,190 

ol,510 

a  725 

30 

110 

0  115 

025 

14,190 

1.350 

^15 

o.^5 

o90 

150 

.585 

017,410 

1,200 

SM 

30 

90 

l^') 

O.540 

18.300 

01,060 

»  ^) 

.10 

65 

O2Q0 

500 

20,190 

970 

570 

025 

o60 

ZJ.) 

.V25 

023,680 

910 

oftSO 

olio 

60 

255 

0.595 

23,  aw 

.73.5 

810 

115 

.W 

360 

CCQ 

23,620 

620 

rA5 

olio 

o45 

380 

620 

•»23,270 

.'V45 

o490 

110 

35 

o380 

O.570 

23,270 

O470 

415 

90 

25 

370 

575 

20,  la) 

450 

345 

0  75 

a  25 

3.'-).5' 

630 

017,250 

430 

O300 

60 

25 

0340 

O580 

13,62i) 

0  415 

250 

50 

25 

310 

055 

9,970 

400 

200 

045 

025 

310 

6a5 

O7.310 

38.5 

«200 

.V, 

25 

t.no 

O.580 

6,820 

038.5 

160 

30 

25 

,105 

.530 

6,640 

48.') 

145 

O20 

O30 

315  ! 

455 

0,090 

510 

o  145 

15 

40 

o335 

«4.")5 

05,720 

«435 

130 

15 

40 

485 

480 

4.  aw 

385 

100 

o|5 

o40 

.560 

475 

o4,.')60 

360 

olOO 

15 

40 

ol,240 

0  450 

4,150 

O380 

K) 

110 

40 

1,530 

.365 

3.860 

410 

55 

0  105 

0  40 

1,870  1 

280 

0.3,510 

28.') 

o.W 

140 

40 

ol,,'i60 

O280 

O-260 

45 

40 

! 

245 

o  Meter  meaiiurRinentfl. 
EgtimaUd  monthly  discharge  of  Rio  Grande  near  El  Paso,  Tex.,  for  190,5. 


Month. 


January 

February 

March 

April I 

May 

June 

July I 

August 

September 

October 

November 

December 

The  year ' 


'     Dischargo  in  socond-feet. 
.Maximum.   Minimum.      Mean. 

Total  in 
acn»-fwt. 

'           1,290 

330 

.584 

3.5,920 

1,.*«0 

460 

780 

4.1,309 

4,910 

1,090 

3,065 

188,489 

1            7,700 

1,370 

3,326 

197,911 

18,920 

5, 170 

8,879 

.54.5, 9.50 

23,680 

.1,510 

14,  .104 

851, 147 

'            3, 1.50 

260 

a56 

58.800 

a50 

45  1 

.122 

19, 78.5 

165 

15  1 

.56 

.1,322 

!               230 

25 

00 

4,225 

1,870 

asl 

428 

2.5,458 

i            1,350 

245 

610 

37,478 

'          23,680 

2,782 

2,011,794 
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STREAM    MEASUREMENTS    IN    19a5,    PART    X. 


RIO  GRANDE  ABOVE  PRESIl>IO,  TEX. 

This  station  was  established  April  4, 1900,  by  the  International  (Water)  Boundary  Com- 
mission. It  was  9  miles  above  Presidio  and  above  the  mouth  of  Rio  Conchos.  one  of  the 
principal  tributaries  of  the  Rio  Grande,  and  about  200  miles  below  El  Paso.  The  station 
was  in  a  straight  stretch  of  the  river,  but  in  the  bi^t  of  a  long  bend.  In  1903  the  river 
began  to  erode  a  cut-off  across  this  bend  and  the  spring  flood  of  1905  deepened  this  channel 
to  such  an  extent  that  more  water  passed  tlirough  it  than  through  the  station,  and  ir  he- 
rame  necessary  to  abandon  its  location.  In  September,  1905,  the  station  was  moved  H 
miles  farther  upstream  and  rebuilt.  Its  location  is  far  enough  above  the  mouth  of  Rio 
(\)nchos  to  be  free  .from  the  effects  of  backwater  from  that  stream. 

The  river  is  nearly  straight  for  one-fourth  mile  above  and  below  the  new  location.  Both 
banks  overflow  slightly  in  extreme  flood,  but  no  large  amount  of  water  passes  outside  the 
measured  section.  The  bed  is  shifting  sand.  The  banks  are  fairly  solid,  but  would  erctde 
if  a  heavy  current  should  strike  them. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire. 
The  initial  point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  sunk  in  the  ground.  The  bottom  of 
the  river  was  gage  height  1.5  feet  September  21,  1905,  and  marks  showed  high  water  to  be 
9.5  feet.  The  bench  mark  is  the  top  of  a  mesquite  post  level  with  the  ground  back  of  the 
left  guy-cable  deadman;  elevation,  9.35  feet  above  the  datum  of  the  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  United  States  sec- 
tion of  the  International  (Water)  Boundary  Conmiission.  The  hydrographer  was  Jas.  P. 
Hague,  and  the  gage  reader  was  Preciliano  Spencer. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description;  WS  50,  p  355;  66,  p  72;  84,  p  177;  99,  p  373;  132,  p  71. 

Discharge:  WS  50,  p  355;  66,  pp  72-73;  84,  p  178;  99,  pp  373-375;  132,  p  72. 

Diflchargc,  mean  dally:  WS  132,  p  74. 

Discharge,  monthly:  Ann  22,  iv,  p  354;  WS  75,  p  157;  84,  p  179;  99,  p  376;  132,  p  75. 

Gage  heights:  WS  50,  p  355;  66,  p  73;  W,  p  178;  99,  pp  375-376;  132,  p  Z\. 

Discharge  meaguremerUs  of  Rio  Orande  above  Presidio,  Tex.,  in  1905. 


Date. 


Hydrographer. 


January 3 Jas.  P.  Hague. 

January  6 do 

January  9 do 

January  12 do 

January  15 do 

January  18 do 


January  21 . . 
January  24. . 
January  27 . . 
January  30 . . 
February  2. . 
February  6. . 
February  8. . 
February  11. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


February  14. . . ' do . 

February  17. .  .1 do. 

February  20. .  .1 do. 

..do. 

..do. 


Area  of 
section. 

Mean 
velocity. 

Oase 
height. 

chanse. 



sp« 

Feet  per 
second. 

.... 

Second' 
/en. 

158 

2.04 

3.U 

333 

145 

2.03 

3.4 

tSkS 

143 

1.96 

3.4     ! 

2H0 

140 

1.91 

3.3 

267 

167 

2.07 

3.6 

346 

213 

2.98 

4.2    1 

634 

205 

2.70 

3.95  1 

554 

186 

2.52 

3.8 

469 

171 

2.29 

3.7 

3W 

163 

2.2S 

3.K 

371 

109 

2.09 

3.55 

354 

171 

2.35 

3.7    1 

4L»1 

155 

2.06 

3.5    1 

320 

159 

2.13 

3.5+, 

.13.-. 

163 

2.12 

3,55  1 

3*^ 

200 

2.71 

3.9     1 

S4l 

161 

2.37 

3.6     1 

3.^1 

1,480 

4.10 

8.8    1 

6.109 

1,353 

3.61 

iL6   ; 

4.KSS 

June  17«  .  . . 

June  2lo  .  . . 

a  Channel  only.  Bottoms  overflowed.  The  channel  was  carrying  Imb  than  50  per  oent  of  the  total  «liu 
charge  at  the  station.  The  actual  diNcharge  was  computed  from  daily  gage  boigbts,  the  flow  of  lower 
Preside  station,  and  of  Conchos  River. 
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Disdutrge  meaaurements  of  Rio  Grande  above  Preetdio,  Tex.,  in  1906 — Continued. 


Bftte. 


Ilydrographer. 


June  24  a Jaa.  P.  Hague. 

June  27a (Jo 

July  la I do , 

JulySo ' do 

July8« ' do 

July  11 1 do 

July  14 1 do 

July  17 do 


July  19* do. 

July  21 do. 

July  24 do. 

July  27 do. 

July  30 do. 

August  2 do. 

August  5 ! do. 

August  8 1 do. 

August  10 ' do. 

August  13 do. 

August  16 do. 

August  19 : do. 

August  22 do. 

August  25 ' do. 

August  27 do. 

August  30 ' do. 

September  2. . .  j do. 

September  5. . .  | do, 

September  7. do. 

September  10. .' do. 

September  13.  J do. 

September  16 . .  I do. 

September  18 . , do . 

September  21 do. 

September  26* do. 

September  29. . ' do. 

October  2 ' do . 

Octobers I do. 

Octobers do. 

October  11 ' do. 

October  14 do. 

OtTtober  17 j do. 

October  3D ' do. 

October  23 do. 

October  29 ' do. 

November  1 . . .  j do . 

November  5 . . .; do. 

Novembers do. 

November  11 do. 

November  14..  ,\ do. 


Area  of 
section. 

Mean 
velocity. 

he^t. 

Dis- 
charge. 

*P" 

Feet  per 
second. 

Feet. 

Second- 
feet. 

1,322 

3.34 

8.5 

4,411 

1,301 

3.33 

8.5 

4,331 

1,269 

2.97 

8.2 

3,771 

1,097 

2.43 

7.0 

2,668 

917 

1.93 

6.2 

1,774 

671 

2.13 

5.0 

1,432 

422 

2.91 

4.2 

1,226 

526 

3.48 

5.6 

1,830 

633 

3.61 

6.a'> 

2,285 

507 

3.58 

5.5 

1,814 

456 

3.37 

5.2 

1,537 

295 

3.16 

3.65 

932 

290 

3.14 

3.6 

912 

338 

2.67 

3.7 

903 

333 

2.79 

3.7 

929 

232 

2.02 

2.6 

469 

235 

2.36 

2.7 

555 

223 

1.87 

2.6 

416 

259 

2.12 

3.0 

549 

265 

2.13 

3.0 

565 

260 

2.03 

2.8 

528 

225 

1.89 

2.4 

426 

201 

1.61 

2.15 

323 

^     213 

1.50 

2.2 

339 

127 

1.57 

1.8 

200 

171 

1.77 

2.3 

302 

419 

4.09 

5.4 

1,712 

282 

2.20 

3.15 

620 

277 

2.13 

3.0 

590 

70 

1.51 

1.5 

106 

80 

1.69 

1.5 

135 

71 

1.56 

1.5 

111 

75 

1.57 

3.0 

118 

65 

1.66 

2.9 

108 

63 

1.52 

2.75 

96 

54 

1.44 

2.7 

78 

63 

1.41 

2.7 

89 

66 

1.39 

2.7 

92 

53 

1.38 

2.7 

73 

56 

1.30 

2.7 

73 

62 

1.29 

2.7 

80 

58 

1.31 

2.7 

76 

45 

1.16 

2.6 

52 

46 

1.11 

2.6 

51 

33 

1.09 

2.5 

36 

48 

1.23 

2.6.5 

59 

136 

1.66 

3.4 

226 

164 

1.39 

3.5 

260 

a  Channel  only.  Bottoms  overflowed.    The  channel  was  carrying  less  than  50  per  cent  of  the  total  dls- 
chsur^e  at  the  station.    The  actual^  discharge  was  computed  from  daily  gage  heights,  the  flow  of  lower 


,   jidio  station,  and  of  Cpnchos  River. 
frCbamielonly.    Bottoms  overflowed. 


Overflow  ceased  at  5.5  feet  on  gage 


c  Station  moved  8  miles  farther  up  Rio  Grande  and  new  eage  established  16  miles  above  mouth  of 
CoDcboa.    The  new  gage  heists  are  not  comparable  with  old. 

NoTX.— No  measurements  were  made  during  llarch,  April,  and  May. 
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STREAM   MEASUREMENTS    IN    1905,  PART    X. 


Discharge  measurements  oftke  Rio  Grande  above  Presidio ,  Tex.,  in  1906 — Continued. 


Date. 

llydrographer. 

1  Area  of 
section. 

^ 

Mean 
•clocity 

1     Gage 
.1  height. 

c 
S 

Di»- 
harge. 

\V 

Feet  per  I 
tecond.  \     Feet. 

ecomd- 
fret. 

November  17... 

Ja».  P 

.Hague 

135 

1.72 

3.4 

232 

November  20... 

do 

109 

1.31 

3.1     1 

143 

Novemlier23... 

do 

..'            101             1.29 

3.0 

l.-ftl 

November  26... 

do 

98             1.31 

1 

3.0    1 

lis 

November  29... 

do 

90             1.29 

1 

2.9    ' 

116 

Decembers 

do 

...'            213            2.07 

1 

3.8 

441 

December  6 

do 

320            2.54 

4.4 

M3 

December  9.... 

do 

291  '          2.50 

i 

4.3 

T2h 

December  12... 

do 

..j            328            2.67 

4.4 

87:» 

December  16... 

do 

..1           227            2.52 

1 

4.0 

571 

December  19... 

do 

204            2.34 

3.8    ' 

47S 

December  22... 

do 

251             2.31 

4.2    1 

561 

December  24... 

do 

..'            228  j          2.49 

4.15  ' 

567 

December  28... 

do 

..'            216  1          2.65 

4.15  1 

5.-1 

December  31 . . . 

do 

..'            192            2.57 

1                   1 

4.0 

«4 

Daily  gage  height 

in  feet,  of  Rio  Grande  above  Presidio,  Tex.,  for  1905. 

Day. 

Jan. 

Fob.  i  Mar.  | 

.\pr. 

May. 

June. 

July.  1  Aug.  1  Sept. 

Oct. 

I  '*-• 

1 

1 

3.7 

3.7 

3.55 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

1 
3.45  1 
3.65 
3.5 
3.5 
3.65 
3.7 
3.65 
3.5,'5  1 
3.5    1 

4.05; 

4.3.5; 

4. 75 

4,5 

6.8 

6.3 

6.6 

7.45  1 

7.25 

6.25 

6.0 

5.75 

5.95 

6.3 

6.45 

6.25 

6.2 

6.1 

7.8 

7.85 

8.0 

8.0 

7.9 

8.1 

8.1 

8.1 

7.9 

7.85 

8.0 

8.1 

8.2 

8.25 

8.5 

8.6 

8.75 

8.8 

8.15      3.3 

1.7 

2.8 
2.75 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

{    2.6 
2.6 
1    2.6 
2.6 
1    2.55 
1    2.6 
1    2.6 
1    2.65 
1    3.o5 

3.2 

2 

7.9    1    3.95       1.65 
7.6    '    2.85  1    2.0 
7.3        3.25  1    2.1 

3.4 

3        .... 

3.Ji 

4 

1       4.3 

5 

6.8         3.6 
6.6    1    2.9 
6.45       2.85 

6. 16  1    2. 7 
6.75  1    2.86 

2.45 

1.7 

5.95 

4.15 

5.6 

4.4 

6 

4.4 

7 

4.45 

8 

4.3 

9 

4-3 

10 

3.4 
3.4 
3.3 
3.3 
3.3 

3.6 

3.95 

4.25 

4.15 

4.0 

3.  as 

3.4    j 
3.5 
3.6 
3.^'i 
3.8    , 
3.9 
4.0    1 
3.75  ' 
3.6    1 

7.4    1 

7.8 

7.9    ' 

8.0 

8.15 

8.2 

8.0 

8.2 

7.95 

7.86 

7.8    1 

6.25 

5.85 

5.5 

5.3 

5.0 

4.9 

5. 15 

5.6 

6.15 

6.9 

7.65 

7.75 

7.65 

7.7 

8.0 

8.0 

8.1 

8.05 

8.2 

8.15 

8.2 

8.25 

8.85 

8.9 

8.85 

9.05 

9.05 

8.8 

8.75 

8.8 

8.5 

8.75 

8.7 

5.3     '    2.65  '    3.15 
4.95  1    2.55  ;    2.8 
4.7         2.6         3.05 

2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

3.5 
3.4 
3.6 
3.55 
3.45 
3.75 
3.65 
3.45 
3.5 
3.4 
.    3.15 

4.2 

11 

4.25 

12 

4.35 

13  .          ... 

4.5 

4.15 

7.66 

5.8 

6.7 

2.9    1    2.95 
2.6     '    2.25 
2.6         1.7 
2.9    '     1.55 
3.9     1     1.65 

4.1 

14 

4.0 

16 

4.G:> 

16 

3-9S 

17                    .   . 

3.S 

18 

4.75       3.35       1.5 
6.4,5  1    2.95  j    2.15 

8.a5  '    3.1     '     1.66 

3.S5 

19 

3.S 

20 

4.1s 

21 

3.95 

3.7    ! 

7.65  ' 

7.6 

7.65 

8.65 

5.2         2.8    1     1.6 

2.7 

3.1 

4.23 

22 

3.9 

3.6 

7.3 

7.75 

7.8 

8.8 

4.0         2.7    '     1.4 

2.7 

1    3.1 

1        **" 

23 

3.8 

3.55  , 

7.45 

7.7 

7.65 

8.65 

4.85  1    2.6    1     1.2 

2.7 

3.0 

'        4.2 

24 

3.8 

3.4 

7.65 

7.46 

7.5 

8.55 

6.5         2.35  1    1.2 

2.7 

3.0 

.        *  '^ 

25 

3.75 

4.25  1 

7.65 

7.4 

7.5 

8.5 

6.66       2.25  '     1.2 

2.6 

3.0 

4-15 

26 

3.7 

4.25 

7.  .55 

7.4 

7.6 

8.45 

4.45       2.0    '«3.0 

2.6 

3.0 

1       4-1' 

27 

3. 75 

4.15  1 

7.2 

7.75 

7.,'>5 

7.95 

3.65 

2.15       3.0 

2.6 

3.0 

i       4.2:. 

28 

3.6 

4.1 

6.7 

7.8.') 

7.6 

7.7 

3.65 

1.8         2.9 

2.6 

3.0 

!     4.n 

29 

3.6 

1 

6.4 

8.0 

7.5 

7.55 

3.6 

1.9         2.9 

2.6 

2.95 

4.1 

30 

3.65 

6.35 

7.85 

7.6   • 

7.8 

3.6         2.35       2.8 

2.6 

2.9 

1     4.a'. 

31 

3.5 

1 

6.3 

7.75 

3.6         1-85    

" 

4.0 

i 

a  Septeml)er  26  this  station  was  moved  8  miles  farther  up  the  Kio  Grande  and  a  new  gage  waa  estab 
Uahed.    The  new  gage  heights  are  not  comparable  with  the  old. 
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Daily  discharge ^  in  second-feet ^  of  Rio  Grande  above  Presidio ,  Tex. ,  for  1905. 


I>ay. 


1.. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

a.. 

30. 


Jan. 
355 

Feb. 

Mar.  a 

Apr.» 

May.*- 
2,750 

Junc.d 

July.' 

Aug. 



740 

Sept. 
180 

Oct. 
100 

Nov. 
/SO 

Dec. 

1             1 
330  !      580  :  1,580 

5.850 

/6,400 

225 

355 

/355 

650  J  1,470 

2,850 

6,200 

5,400 

/1,000 

/170 

/95 

SO 

296 

/325 

340 

800  1  1,370 

3,100 

6,500 

4,200 

575 

240 

85 

50 

/440 

1      315 

340 

700     1,510 

3,200 

6,900  ,  3,600 

745 

260 

80 

35 

755 

295 

/385 

1,310     1,730 

3,200 

7,480   /2,970 

/890 

/330 

/80 

/40 

815 

/295 

400  '  1,580     1,850 

3,  .500 

8,860  1  2,730 

595 

180 

80 

SO 

/815 

290 

380  !  1,760  '  1,730 

3,600 

9,640  '  2,580 

575 

/2,260 

a5 

50 

855 

28.5 

/340 

2,310     1,700 

3,700 

10,620  ;/2,280 

/510 

1,070 

/90 

/60 

730 

/280 

325 

2,180  {  1,640 

3,600 

11,200  '  1,880 

595 

1,910 

90 

270 

/730 

280 

345 

2,270     1,730 

3,550 

11,780  1  1,610 

/535 

/620 

90 

255 

670 

280 

/350  1  2,810     1,510 

3,550 

12,360   /I, 420 

460 

550 

/90 

/225 

735 

/2B5 

315  :  2,960     1,340 

3,700 

12,540     1,.3S0 

445 

600 

85 

29.*) 

/835 

265 

336     3,110     1,240 

4,100 

13,700     1,300 

/515 

/575 

80 

280 

645 

265 

/360     3,330     1,090 

4,200 

13,700   /1, 210 

415 

350 

/75 

/245 

570 

/305 

345 

3,430  1  1,040 

4,400 

12,600     4,200 

415 

170 

75 

335 

610 

345 

480 

.3,110  '  1,160 

4,450 

12,400     2,030 

/515 

120 

75 

305 

/635 

515 

/540 

3,430  j  1,390 

4,700 

n2,600  /3,150 

915 

165 

/75 

/245 

480 

/660 

590 

3,030  !  1,670 

4,750 

11,400     1,370 

700 

/135 

75 

260 

505 

615 

460 

2,880     2,120 

4,900 

12,300  72,850 

/545 

320 

75 

230 

/480 

570 

/380 

2,810  i  2,640 

5,050 

12,100     5,000 

600 

160 

/80 

/leo 

570 

/555 

430     2,430  i  2,610  '  4,550 

/1 1,900   /1, 540 

530 

/no 

80 

145 

505 

525 

380     2,220  I  2,710  i  4,800 

12,500     1,070 

/500 

110 

75 

145 

/580 

470 

355     2,320     2,680  '  4,750 

11,900     1,410 

475 

100 

/75 

/130 

580 

/470 

315  ,  2,58U  I  2,500  j  4,700 

/ll,600   /I, 810 

410 

110 

75 

130 

/565 

430 

680     2,580  1  2,470  >  4,800 

10,800     3,000 

/.%5 

120 

60 

130 

560 

390 

680  j  2,430  1  2,470     4,900 

10,100     4,250 

245 

/lao 

65 

/130 

585 

'    7430 

640     2,150     2,710  1  5,050 

/7,600  ^    7030 

^325 

120 

55 

130 

610 

375 

620     1,820     2,780     5,200 

6,100        930 

210 

no 

50 

130 

/550 

375 

1,640     2,800     5,200 

5,500        910 

245 

/no 

/50 

/120 

530 

/370 

1,610     2,780     5,400 

6,000       /910 

/390 

100 

60 

115 

510 

355 

1,580 

5,650 

910 

1 

230 

TiO 

/495 

a  Discbarge  computed  from  former  measurements  and  checked  by  discharge  of  the  lower  Presidio 
Ktation. 

6  Discharge  computed  from  measurements  of  June  and  July,  1903. 

e  Water  flowing  across  bottoms  during  the.  whole  month.  Discharge  computed  from  those  of  the 
lower  Presidio  station,  due  allowance  being  made  for  flow  of  Rio  Conchos. 

d  Over  .50  per  cent  of  the  water  passing  this  station  during  June  was  outside  of  channel.  Discharges 
obtained  by  combining  gage  heights  witli  flow  at  the  lower  Presidio  station  and  of  the  Conchos. 

«  Discharge  for  gage  heights  aoovc  5.5  feet  when  water  leaves  main  channel  above  station  and  flows 
across  bottom  was  obtaiDod  by  combining  gage  height  with  flow  at  the  lower  Presidio  station  and  of  the 
Conchos. 

/  Meter  measurements. 
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Estimated  monthly  discharge  of  Rio  Grande  above  Presidio,  Tex.,  for  1905. 


Month. 


Discharge  in  second-feet. 


.     Total  in 

Maximum,   Minimum.  I    M©an.    I  «»^"^'»t- 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


680 

3,430 

2,890 

5,650 

13,700 

6,400 

1,000 

2,260 

100 

335 

R55 

13,700  I 

I 


265 

315 

580 

1,040 

2,750 

5,500 

910 

210 

100 

50 

35 

225 

35  ! 


384  I 
421  I 

2,206 

1,937  ! 

4,253 
10,154  I 

2,329 
523  ' 
382  I 

160  i 
595 

1,952  , 


23. 
13.V 
115. 
261. 
604, 
143, 

32. 


613 

:»2i 

•in 


RIO  COXCHOS  NEAR  OJINAGA,  MEXICO. 

Discharge  tnea^surements  of  Rio  Conchas  2  mUes  above  mouth,  near  Ojinaga,  Mexico. 


Date. 


1905. 

June  18 

June  22 

July  4 


Hydrographer. 


Jas.  P.  Hague . 

do 

do 


Area  of  !    Mean     |     Gage  Dip- 

section.  I  velocity,     hei^t.      chartje. 


Square 
feet. 

527 

472 

294 


Feet  per  i 
second.  ' 


1.77 
1.26 
.97 


Scrond, 

Feet.  feri. 

2.5  liV> 

2.2  :/*4 

1.5  > 


Note.— Above  measurements  made  to  determine  the  inflow  between  the  upper  and  lower  Prpiiidio 
stations. 

RIO  GR-VNDE  BELOW  PRESIIJIO,  TEX, 

This  station  was  established  April  8,  1900,  by  the  International  (Water)  Boundary  Com- 
mission. It  is  6  miles  below  Presidio;  also  below  the  mouth  of  Rio  Conchos  and  about  21o 
miles  below  El  Paso.  It  is  at  the  west  end  of  the  canyon  section  of  the  Rio  Grande.  Tlw 
discharge  at  this  station  minus  the  discharge  at  the  station  above  Presidio.  Tex.,  is  iIm- 
discharge  of  Rio  Conchos,  except  at  rare  intervals,  when  some  rain  water  enters  the  Rio 
Grande  from  the  north. 

The  river  is  fairly  straight  at  the  station  and  for  one-fourth  mile  above  and  Ix^low.  Tl«' 
right  bank  is  a  rocky  bluff.  The  left  bank  is  an  alluvial  deposit  and  overfloi»-s  for  T'^' 
feet  l>ack  from  the  river,  where  gravel  hills  are  found.  The  bed  is  shifting  sand  and  i'^ 
affected  by  a  drainage  line  called  Alamos  (^reek,  whicli  reaches  the  river  one-fourth  mil*' 
l)elow  the  station.  This  is  subject  to  torrential  floods,  which  bring  large  quantities  of  l*>wi- 
ders  and  gravel  into  the  Rio  Grande,  forming  a  temporary  dam.  Tliis  n^mains,  throw ifi? 
backwat-er  onto  the  gage,  until  a  flood  in  the  river  scours  it  out. 

Discharge  measurements  are  made  by  means  of  a  c^ble,  car,  tagged  wire,  and  guy  win*. 
The  tagged  wire  is  extended  across  the  bottom  on  the  Texas  side  to  the  foot  of  the  grav.»l 
hills.  The  initial  point  for  soundings  is  the  tagged-wire  support  at  the  hills  on  the  \di 
bank.     A  boat  is  provided  for  measuring  fl(K)d  flow  across  the  bottom. 

T^ie  gage  is  an  inclined  scantling  bolted  to  posts  simk  into  the  ground.  There  is  an 
overflow  gage  at  the  gravel  hills.  This  consists  of  a  vertical  staff  nailed  to  a  tree.  IV* 
range  between  low  and  high  wat«r  is  about  23  feet.  The  highest  recorded  ga^  heij^ht  is 
26.35  feet,  September  11,  1904.    The  extreme  floods  come  from  the  Condios.    The  bottom 
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oveiflows  at  13  feet  on  the  gage.  The  bench  mark  is  the  top  of  a  pine  post  sunk  in  the 
ground  at  the  foot  of  the  gravel  hills  at  the  left  end  of  the  tagged  wire;  elevation,  13.55 
feet  abAve  the  datum  of  the  gage. 

The  observations  during  1905  were  made  under  the  dire<*tion  of  the  United  States  section 
of  the  International  (Water)  Boundary  Commission.  The  hydrographer  is  James  P.  Hague, 
and  the  gage  reader,  Felicitas  Gonzales. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological   Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Papers): 

D€«criptioa:  WR  SO,  p  365;  66,  p  74;  Si,  p  175;  99,  p  368;  132,  p  75. 

Ducharge:  WS  50,  p  356:  66,  p  74;  84,  pp  175-176;  99,  pp  36(Hr72;  132,  pp  75-78. 

Discharge,  mean  daily:  WS  132,  p  79. 

Discharge,  monthly:  Ann  22,  Iv,  p  365;  WS  75,  p  158;  WS  84,  p  177;  99,  p  373;    132,  p  79. 

Ga^e  heights:  WS  50.  p  356;  66,  p  75;  84,  pp  176-177;  99,  p  372;  132,  p  78. 

Hydrograph:  WS  75,  p  150. 

Discharge  measwenierUM  of  Rio  Grande  bdow  PreMiOf  Tex.,  in  19()5. 


Date. 


Hydrographer. 


January  2 '  Jas.  P.  Hague. 

January  5 do 

January  8 do 

January  11 1 do 

January  14 do 

January  17 do 

January  20 do 

January  23 do 

January  26 I do 

January  29 do 

January  31 do 

February  3 do 

February  6 do 

Februarys j do 

February  12. .J do 

February  15 do 

February  18 ... ' do 

February  21 do 

..do 

..do 

..do 


June  20 

June  23 

June  26 

June  29 , do. 

July3 ' do. 

July? I do. 

July  10 ' do. 

July  13 do. 

July  16 do  . 

July  18 do. 

July  20 1 do. 

July  22 do. 

July  25 ' do. 

July  28 ■ do. 

August  1 do . 

August  4 do  . 

August? do. 

August  9 do. 

August  12 do. 

August  15 1 do. 


Area  of 
section. 

Moan 
velocity. 

he^t. 

Di». 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

851 

1.62 

6.9 

1,376 

7T2 

1.40 

6.7 

1,078 

766 

1.43 

6.65 

1,096 

756 

1.42 

6  55 

1,071 

730 

1.33 

6.5 

971 

741 

1.34 

6.55 

995 

878 

1.71 

7.05 

1,502 

859 

1.64 

6.9 

1,407 

751 

1.57 

6.8 

1,176 

656 

1.49 

6.6 

978 

090 

1.34 

6.45 

925 

656 

1.37 

6.4 

899 

638 

1.33 

6.4 

848 

611 

1.30 

6.35 

795 

595 

1.30 

6.25 

774 

580 

1.25 

6.1 

724 

838 

1.63 

6.9 

1,366 

976 

1.99 

7.5 

1.945 

2,  .582 

4.86 

11.25 

12,541 

2,568 

4.86 

11.2 

12,473 

2,320 

4.58 

10.45 

10,622 

1,867 

3.46 

9.3 

6,456 

1,680 

2.37 

8.3 

3,980 

1,582 

2.03 

.    7.9 

3,219 

1,321 

1.57 

7.5 

2,073 

1,2'.24 

1.37 

7.2 

1,677 

1,346 

1.64 

7.65 

2,202 

1,752 

3.57 

8.8.5 

6,249 

2,294 

4.41 

10.2 

10, 128 

2,229 

4. 45 

10.1 

9,910 

2,652 

5.55 

11.2 

14,715 

2,705 

6.05 

11.65 

16,355 

2,259 

4.62 

10.3 

10, 432 

1,548 

2.78 

8.6 

4,303 

1,540 

2.80 

8.6 

4,305 

1,468 

2.61 

8.4 

3,836 

1,467 

2.70 

8.5 

3,966 

1,857 

5.02 

10.0 

9,319 
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Discharge  meamiremenUi  of  Rio  Grande  below  Presidio ^  Tex.,  in  79^— Continued. 


Date. 


Hydrographer. 


August  18 Jas.  r.  I{>^uo. 

August  21 ' do 

August  24 do 

August  26 1 do 

August  28 do 

August  31 1 do 

September  3 do 

September  6 . .  J do 

September  11 do 

September  14 .  J do 

September  17 do 

September  20 . . ' do 

September  23  . .  I do 

September  27 do 

September  30 . .  I do 

October  3 ' do 

October  t) do 

October  9 ' do 

October  12 ' do 

October  15 ' do 

October  18 do 

October  21 i do 

October  24 j . . . .  .do 

October  28 1 do 

October  31 ' do 

November  3 do 

November  7 . . .  j do 

November  10 do 

November  13.  J..... do 

November  16 . . ' do 

November  19 .  .1 do 

November  22 do 

November  25  .  J do 

November  28 . do 

Decertdior  2 ' do 

Decembers do   

December  8 do 

December  10. do 

December  14... do 

December  17 do 

December  20 do 

December  23 ... ' do 

December  27 do 

December  30... ' do 


Area  of 
section. 

Mean 
velocity. 

Gage 
hei^t. 

Dis- 
charpe. 

Square 

^Feei  per 
second. 

Feet. 

Second- 
fret. 

2,767 

5.89 

11.7 

16,  .in 

1,888 

4.72 

10.0 

S.9U6 

1,783 

4.52 

9.7 

S.i«S 

1,722 

4.74 

9.75 

M64 

1,568 

3.82 

8.9 

:).«M 

1,300 

2.51 

8.1 

3,»i 

914 

2.68 

7.6 

2,449 

944 

2.78 

7.6 

2.G22 

2,313 

4.82 

10.65 

11, 0) 

2,303 

4.70 

10.  .W 

K^x-T 

1,780 

4.59 

9.8 

S.I79 

1,085 

3.81 

8.55 

4. 1.i5 

2,933 

7.06 

12.3 

ao,7iy 

2,407 

5.20 

10.95 

12. -aj 

2,430 

5.34 

11.05 

12.9S4 

2,718 

5.72 

11.45 

ih.yit 

2,553 

5.38 

11.1 

13, 7> 

1,641 

4.05 

8.95 

6,b4r^ 

1,588 

3.59 

8.6 

5.71C 

1,056 

2.88 

7.9 

3.»)4J 

1,126 

2.48 

7.7 

2.791 

1,164 

2.06 

7.5 

2,4tti 

1,002 

1.8.5 

7.2 

l.\i7 

972 

1.54 

7.0 

1  .ii-l 

954 

1.41 

7.0 

J.34: 

866 

1.50 

6.75 

1,»-. 

1,489 

3.69 

8.75 

5,:*i 

2,265 

4.83 

10.75 

10.  wo 

1,547 

4.73 

9.4 

7.319 

1,421) 

4.63 

9.15 

6,:*K 

1,489 

4.80 

9.3    t 

7.l<i 

1,377 

3.72 

8.65 

5.119 

1,131 

2.66 

7.9 

3,Uh 

1,076 

2.59 

7.65 

2.7<r 

1,548 

4.45 

9.2 

6.S91 

1,312 

4.04 

8.6 

5,;9i^ 

1.140 

3.49 

8.2 

3.V»7.) 

1,016 

3.17 

7.9 

3.2LM 

908 

2.82 

7.6 

2,.-v> 

1,438 

4.39 

9.1 

6,:us 

1,41M 

4.68 

9.2 

6.«74 

1,610 

4.82 

9.45 

7,7« 

1,317 

4.12 

8.6 

5.4.ILI 

1,262 

2.91 

8.1 

3,t).~ 
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Day. 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
28.. 
27.. 


Jan.  I  Feb. 


_l 


29.. 
».. 
31.. 


6.9 

6.85 

6.8 

6.8 

6.75 

6.7 

6.7 

6.65 

6.6 

6.6 

6.55 

6.5 

6.5 

6.5 

6.5 

6.5 

6.55 

6.7 

b.85 

7.05 

6.9 

6.9 

6.9 

6.9 

6.8 

6.8 

6.75 

6.7 

6.6 

6.5 

6.45 


6.4 

6.4 

6.4 

6.4 

6.4 

6.4 

6.5 

6.45 

6.35 

6.3 

6.3 

6.25 

6.1 

6.1 

6.1 

6.3 

6.95 

6.85 

7.45 

7.45 

7.5 

7.4 

7.5 

7.2 

7.2 

7.4 

7.5 

7.45 


Mar. 

Apr. 

7.36 

7.75 

7.3 

7.6 

7.35 

7.6 

7.15 

7.5 

7.4 

7.45 

7.85 

7.65 

7.95 

7.7 

8.1 

7.65 

8.15 

7.65 

8.1 

7.65 

8.15 

7.6 

8.25 

7.45 

8.2 

7.4 

8.25 

7.4 

8.4 

7.4 

8.3 

7.36 

8.6 

7.4 

8.6 

7.7 

8.45 

7.8 

8.45 

7.9 

8.35 

8.1 

8.15 

8.1 

8.1 

7.85 

8.05 

7.8 

8.2 

7.8 

8.15 

7.95 

8.15 

8.0 

8.1 

8.15 

7.9 

8.1 

7.8 

8.15 

7.7 

8.15 

8.3 

8.45 

8.3 

8.35 

8.45 

8.5 

8.55 

8.5 

8.65 

8.6 

8.55 

8.6 

8.7 

8.8 

8.8 

8.9 

8.95 

8.95 

9.0 

8.95 

9.0 

9.25 

9.05 

8.9 

8.9 

9.05 

9.2 

9.1 

9.0 

9.15 


June. 

9.3 
9.35 
9.4 
9.6 
9.85 
10.06 
10.35 
10.5 
10.76 
11.15 
11.55 
11.7 
12.15 
12.6 
12.35 
12.0 
11.35 
11.15 
11.25 
11.3 
11.35 
11.45 
11.25 
ll!05 
10.8 
10.5 
9.85 
9.4 
9.3 
9.3 


I 


July. 


9.45 

8.8 

8.4 

8.3 

8.2 

8.15 

7.9 

7.6 

7.65 

7.55 

7.6 

7.3 

7.2 

7.2 

8.8 

7.8 
10.35 

8.45 

9.4 
10.65 
10.2 

9.85 
10.6  ' 
10.6 
11.25 
11.4 
11.55 
11.75 
11.05 
10.55 
10.3 


Aug. 

Sept. 

Oct. 

Nov. 

Dec 

10.3 

7.95 

10.5 

6.9 

7.7 

9.75 

7.85 

11.4 

6.8 

9.3 

9.1 

7.6 

11.2 

6.75 

9.4 

8.8 

7.6 

10.6 

6.7 

8.7 

8.75 

7.75 

10.75 

6.95 

8.56 

8.6 

7.75 

11.3 

7.7 

8.45 

8.55 

9.4 

11.0 

8.8 

8.26 

8.5 

9.55 

9.75 

9.8 

8.15 

8.35 

11.35 

9.05 

10.3 

8.0 

8.5 

11.3 

8.85 

10.7 

7.85 

8.6 

10.75 

8.65 

11.6 

7.8 

8.55 

10.7 

8.6 

10.75 

7.75 

9.05 

10.45 

8.3 

9.3 

7.7 

9.6 

10.45 

8.1 

9.3 

7.6 

10.2 

10.45 

7.9 

9.55 

8.05 

10.0 

10.05 

7.75 

9.2 

8.85 

10.45 

9.75 

7.7 

9.4 

9.15 

11.7 

9.05 

7.7 

9.6 

9.5 

10.9 

8.85 

7.65 

9.2 

10.0 

10.5 

8.55 

7.6 

9.1 

9.5 

10.0 

8.7 

7.5 

8.9 

9.75 

9.65 

9.65 

7.45 

8.55 

10.0 

9.75 

11.95 

7.35 

8.25 

9.4 

9.8 

13.35 

7.26 

8.2 

9.0 

10.2 

14.45 

7.2 

8.05 

8.75 

9.75 

13.25 

7.16 

7.8 

8.65 

9.5 

10.9 

7.1 

7.75 

8.6 

9.0 

10.3 

7.0 

7.66 

8.45 

8.^ 

10.35 

7.0 

7.65 

8.36 

8.35 

11.3 

7.0 

7.7 

8.16 

8.15 



7.0 

8.0 
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DaUy  discharge,  in  aecondr-feet,  of  Rio  Grande  below  Presidio ^  Tex. ,  for  1905. 


Day. 


Jan. 


1,360 

6  1,330 

1,250 

l,22o' 

6l,13o' 

i,iool 

l,120l 
6  1,1001 

l,09o| 

1,080^ 
6l,070j 

1,010 

9go| 

6  970J 

970 

970j 

6  1,000' 

1,150' 

l,300l 

20 |61,.500| 

21 

22 

23 

24 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


Feb. 


900 

900 

6900 

880 

860 

6850 

950 

900 

6800 

790 

790 

6  770 

720 

720 

6  7^)' 

880 

1,400 

1,320 

1,900 

1,900, 

1,4106  1,950 

1,410 

6  1,410' 


Mar. 


Apr.o    May.<i   Juno. 


2,050 
1,980 
2,(150 
1,7501 

2,i:»| 

2,840, 
3,000, 
3,250 


2,630 
2,410 
2,380, 
2,230 
2,140 
2,35o' 
2,390' 
2,290i 
2,260| 


3,330 

3,250| 

3,330 

3,500J 

3,420|     1,960' 

3,rT00|     1,9601 


2, 9701 
3,270; 
3,650; 
3,27o| 
3,390, 
3,650 
3,800 
3,940 
3,800 


6,400 
6,580 


6,770  6  4,230     6,100  6  2,4.tO  614. 130' 6  1,290 


2,260|     4,230 


2,200 
2,020 


1,360' 

25 i     1,220; 

26 |61,180| 

27 ,     1,130. 

28 1     1,080, 

29 1     6980' 

30 [        950 

31 1     6930| 


1,870 
1,990 
1,710 
1,730 
1,950 
2,070 
2,040i 


"I 
3,760 

3,59o' 

4,110| 

4,110 

3,840 

3,84o' 

3, 6701 

3,330| 

3,250, 

3,160 

3,42o' 

3,330 

3,330; 

3,250 

2,920 

2,760 

2,600' 


l,960l 
l,90o' 
l,96o! 
2,330' 
2,460| 
2,600| 
2,890 


2,890 
2,53o! 
2,460' 
2,460' 
2,670 
2,740, 
2, 970 1 
2,890 
2,97o' 


7,510 
8,450 
9,210 

10,330 

10,800 

11,400 

12,360 

13,410 

13,880 

15.410 

16,940 

16,090 

14,900 

12,850 

12,340 

12,500 
612,660 

12,810 

13,100 
612,600 

12,120 
4,980'  11,510 
4,98o'610,770 
5,4901  8,470 
6,a»|  6,810  616,7.-10 
5,670,6  6,460!  13,960 


4,090 
3,940 
4,090 
4,380 
4,670 
4,670 
4,980 
5,140 
5,140 
5,310 
5,140 
5,310 
6,210 
5,490 


July.     Aug.  I  Sept.     Oct. 


6,830j610,430 
5,220;    8,440l 


3,000'  11,750 
2,850|  15,200 


Nov.  ,   D«'. 


1,320 
1,300 


3,980  6  5,020     2,510    12,080,     1,270     h,:* 


3,790  4,840|  2,810}  12,570'  1,710 
3,690|     4,300|  6  2,870614,530     3,300' 

63,220  64,190,  7,680  13,40o' 6 5,640; 
2,36o'  4,0701  8,100  9,280i  8,3(«^ 
2,,')0o' 6  3,67o!  13,140  66,9701     9,72o' 

6  2,210'  4,07o'  13,000  6,370  610,810; 
2,070     4,300l61l,440l     5,8r{0i  13,50o| 


1,810,6  4,140 

6  1,680,    5,930 

1,680,    7,900 

6,080  610,100 


6  2,650 
10,730 

6  4,910 
7,830 

611, 9:w 
10,130 

6  9,160 
12,080 
12,080 


15,440 
15,990 


5,310i 

5,  aw 


6  8,160 
7,520 

66,250 
4,800 
6,460   n,960'    4,120, 


11,30016  5,700 

10,500j    4,610 

610,5001    3,820 

10,500-6  3,040 


9,320 

11,100 

616,300 

12,600 

10,900 

6  8,910 

7,920 

8,200 

6  8,340 


614,900     9,700 


9,080 
6  8,010 


10,940 
6  7,020i 
7,03aj 
7,770 


6  2, 
3, 
2,860  6  6,720^     .5, 
66. 


7,440jt 
8,040. 
6  6,840' 

6.5:»i  t 


2,790 

.  5, 750|  6  2,790 

5,100     2, 

6  4,1.30|     2,590 

4,61Oj6  2,4O0'    5,900 

8,790     2,31016  4.  K40' 

619,140J     2,i:»[     4,000' 

23,870' 6  1,950     3,850^ 

27,170|     1,860  6  3. /3o! 

22,130|     1,770     2,t)a0 

612,3001     1,6S0     2.»lll 


9,540  6  1,500 
9,770,  1.450 
14,1301  6  1,400 


10,96016  3,430 1     l,a50 

I  1  I 


6  2,790' 
2,690 
2.SJ<s; 


\m 
'm 

15" 

>>io 

140 

,4.H) 
lln 
WW 

7K> 

•■a) 

4J11 

4ft » 

7JC» 
*■) 
W) 

<« 

.jtiU 

4:111 

9CW 

.V* 

.vlO 


a  Daily  discharges  computed  from  measurements  of  November,  1904,  and  June,  1905. 
6  Meter  mejinurements. 

Estimated  montMy  discharge  of  Rio  Grande  below  Presidio,  Tex.,  for  1905. 


Month. 


January , 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feot. 
Ma.ximmn.' Minimum.      Mean. 


1, 

2, 

4, 

2, 

6, 

16, 

16, 

16, 

27, 

15, 

13 


930 
720 
1,750 
1,900 
2,970 
6,400 
1,680 
3,430 
2,450 
1,350 
1,270 
2,560 


I 


720 


Total  in 
acre-fet»t. 


1,154 
1,256 
3,150 
2,406 
4,608 
11.065 
7,510 
7,260 
9,872  [ 
5,574  I 
^424  ^ 
5,286 


70,949 
«>,  7.«» 

laa.fiM? 

143.  ll»7 
2S3.31d 
6»K.433 

461,7^2 
445.43) 
587,44.^ 
342.744 
522.  TV 
325,  QBl 


5,380        3,SU»,  41J 
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RIO  CJRANI>E  NEAR  L.ANCJTRY,  TEX. 

This  station  was  established  in  April » 1900,  by  the  International  (Water)  Boundary  (>>m- 
mission.  It  is  located  one-half  mile  south  of  Langtry  station,  on  the  southern  Pacific  Rail- 
nmd,  and  is  about  4*10  miles  below  El  Paso,  Tex.,  at  the  east  end  of  the  canyon  section  of 
the  Rio  Grande,  and  a  short  distance  to  the  west  of  the  mouth  of  Pecos  River,  one  of  the 
principal  tributaries  of  the  Rio  Grande. 

The  river  is  nearly  straight  for  1  mile  above  and  one-half  mile  below  the  station.  TTie 
right  (Mexican)  bank  is  a  rock  bluff.  The  left  bank  is  alluvial  deposit  for  200  feet  ba(*k  to 
a  rock  bluff.     The  bed  of  the  river  is  shifting  sand,  as  is  ahso  the  left  bank. 

Discharge  measurements  are  made  by  means  of  a  cable  of  490  feet  span,  car,  tagged  wire, 
and  guy  wire.  The  initial  point  for  soundings  is  the  pole  supporting  the  cable  on  the  left 
bank. 

The  gage  is  a  vertical  staff,  bolted  to  the  bluff  on  the  right  bank.  It  is  read  from  the  left 
bank  with  the  aid  of  field  glasses.  The  range  between  high  and  low  water  is  alxiut  36  feet. 
Tlie  highest  recorded  gage  is  3(5.5  feet,  September  13,  1904.  The  bottom  begins  to  over- 
flow at  gage  height  29.5  feet  and  the  overflow  extends  110  feet  back  from  the  cable  pole. 
This  bottom  is  densely  wooded.  The  l)ench  mark  is  a  cn)Hs  cut  on  a  large  bowlder  at  the 
bluif  on  the  Texas  side,  in  line  with  the  cable;  elevation,  40.56  fcH»t  alx>ve  the  datum  of  the 

gage- 
Observations  during  1905  were  made  under  the  direction  of  the  United  States  section  of 

the  International  (Water)  Boundary  Commission.     The  hydrographer  was  E.  E.  Winter 

and  the  gage  reader  was  W.  H.  Dodd. 
Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 

United  States  Geological  Survey  (Aim = Annual  Report;  WvS= Water-Supply  Paper): 

DeMTiption:  WS  50,  p  357;  66,  p  75;  84,  p  172;  99,  p  365;  132,  p  80. 

DisK-harge:  WS  50,  p  367;  66,  pp  7^76;  84,  pp  172-173:  99.  pp  365-367;  132,  pp  80-81. 

Dlsrharge,  mean  daily:  WS  132,  p  83. 

Discharge,  monthly:  Ann  22,  iv,  p  355;  WS  75,  p  160;  84,  p  174;  99,  p  368;  132,  p  S3. 

Gftgc  hclghU:  WS  50,  p  358;  66.  p  76;  84,  p  174;  99,  pp  367-368;  132,  p  82. 

Discharge  meojturemenU  of  Rio  Grande  near  Langtry,  Tex.,  in  1905. 


Date. 


Hydrographer. 


I 


Area  of       Mean     I 
section.  I  velocity. , 

'    -        _.J 


Janiuu-y  2 '  E.  E.  Winter. 

January  6 ' . . . .  .do 

January  11 ! do 

January  14 do 

January  19 ' do 

January*  23 ' do 

January  28 do 

Kcbruarj'  2 do 

February  6 ; do 

February  10 do 

February  14 do 

February  18 do 

February  25 . .  J do 

March  6 do 

March  10 do 

March  15 do 

Mart>hl9 do 

March  23 do 

MaTX:h28 do 

Ai>rU3 1 do 


X" 

Feet  per 
second. 

668 

2.36 

642 

2.30 

618 

2.02 

6-25 

1.93 

:>S5 

1.88 

628 

2.06 

587 

2.10 

607 

1.72 

508 

1.62 

571 

1.59 

531 

2.02 

520 

1.95 

713 

2.71 

840 

2.49 

1,162 

3.28 

1,187 

3.21 

W4 

3.00 

968 

3.07 

883 

2.83 

732 

2.46 

Gage 
height. 

Feet. 
1.6 
1.55 
1.4 
1.3 
1.1  . 
1.4 
1.5 
1.3 
1.2 
1.2 
1.1 
1.0 
1.9 
2.2 
3.1 
3.3 
3.0 
3.0 
2.7 
2.3 


I      Disi- 
j  charge. 


Second- 
feet. 

1,552 

1,474 

1,248 

1,207 

1,097 

1,296 

1,234 

1,045 

922 

909 

1,070 

1,012 

1,932 

2,091 

3,810 

3,810 

2,831 

2,976 

2,496 

1,800 
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Disckarge  measwremeiUs  of  Rio  Grande  near  Langtry,  Tex.^  in  1905 — Continued, 


Date. 


llydrographer. 


E.  E.  Winter  . 
....do 


AprU7.... 
April  11 . . 

April  16 do. 

April  20 1 do. 

April  24 1 do. 

April  27 do. 

May2 ' do. 

May6 ! do. 

May  10«> ' do. 

May  15 1 do. 

May  19 ' do. 

May  24 ' do. 

May  29 ' do. 

June  2 do. 

Junes do. 

June  12 do. 

June  16 ' do. 

Jtme20.. do. 

June  24 do. 

June  28 do. 

Julys ' do. 

Julys do. 

July  14 ' do. 

July  19 1 do. 

July  24 .....do. 

July  29 1 do. 

August  4 do. 

August  10 1 do. 

August  14 do. 

August  19 :\ do. 

August  24 ! do. 

August  28 ' do. 

September  2 do. 

..do. 

..do. 

..do. 


September?. 
September  10 
September  16 

September  22 do 

September  25 . .  I do. 

September  Jfe do. 

October  2 ' do. 

October  6 do. 

October  10 ' do. 

October  14 do. 

October  19 do. 

October  23 do. 

October  28 do. 

November  2 do. 

November  6 . . . ' do. 

November  9 do. 

November  13. do. 

November  17. do. 

November  21..  J do. 


a  Channel  filled  with  mud  washed  In  by 


Area  of 
section. 

Mean 
velocity. 

Gaae 
height. 

1      DiB- 
chaigr. 

aj^r. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

789 

2.62 

2.0 

2,068 

774 

2.84 

1.9 

I           2,200 

777 

2.94 

1.9 

1          2,283 

791 

2.99 

1.7 

2.3K 

956 

2.99 

2.4 

1          2.t«) 

889 

2.97 

2.4 

2.640 

957 

3.14 

2.6 

1          3,005 

1,037 

3.50 

2.7 

3,728 

868 

2.86 

3.4 

1           2,4* 

1,067 

3.57 

3.3 

3,881 

1,158 

4.11 

3.4 

4,763 

1,184 

3.81 

3.5 

4,509 

1,175 

3.55 

3.4 

4.170 

1,120 

4.25 

3.8 

4,7» 

1,532 

5.01 

5.2 

7,671 

2,344 

5.66 

6.8 

13,2r!J 

3,167 

5.96 

8.5 

18.S^T 

2,538 

5.09 

7.1 

12,925 

2,481 

5.28 

7.3 

13,105 

1,718 

4.38 

5.9 

7,524 

1,129 

4.06 

4.1 

4,589 

984 

3.68 

2.8 

3,51^ 

760 

3.25 

2.0 

2,4?J 

1,056 

3.36 

3.2 

'        3,5r<) 

1,403 

4.65 

4.8 

6.524 

1,659 

5.16 

6.1 

8,567 

1,350 

4.45 

3.9 

6,aM 

1.126 

3.65 

3.2 

4.0U2 

1,658 

4.67 

5,2 

7,743 

1,724 

4.92 

5.55 

8y48n 

1,433 

4.74 

4.4 

6,7W 

1,444 

4.75 

4.5 

6.864 

997 

3.61 

2.7 

3,597 

848 

3.47 

2.15 

j         2.SH2 

1,643 

4.52 

5.65 

'          7.431 

1,355 

3.95 

4.4 

5.3» 

1,017 

3.72 

3.0 

SsTK- 

1,672 

4.78 

5.65 

'          7.«IS4 

3,324 

7.13 

10.85 

23.  «M 

1,693 

5.16 

6.35 

8,731 

1,355 

4.88 

5.0 

6,e» 

1,310 

4.71 

4.65 

'          6.169 

1,036 

3.71 

3.25 

3,S40 

980 

3.62 

2.5 

3,4'a 

818 

3.34 

2.0 

Z7E! 

766 

2.98 

1.7 

2,  as 

769 

2.62 

1.6 

2,01* 

751 

1.87 

1.3 

1,407 

733 

1.80 

1.3 

i.san 

1,004 

3.13 

2.7 

3.14-S 

1,302 

3.52 

4.0 

4.AQ 

1,342 

3.64 

4.1 

4,S» 

local  raiu 

is. 

BIO   GRANDK   BASIN. 


65 


DisduBrge  meaauremtrUs  of  Rio  Oronde  near  Langtry^  Tex.y  in  1905 — Continued. 


DaW. 


Hydrographer. 


NoTember  28L. .!  E.  E.  Winter . 

November  30i. . ' do 

December 3.-..'  H.  F.  Collins.. 

December  9 do 

Deremberl2 do 

December  17...' do 

December  20. . .' do 

December  25 do 

December  31 do 


ArpHof 
section. 

Mean 
velocity. 

Oa«e 
height. 

Dis- 
chaige. 

Square 
Feet. 

Feet  per 
tecond. 

Feet. 

Second- 
feet. 

942 

3.74 

2.4 

3,523 

784 

3.70 

2.0 

2,002 

839 

3.87 

2.1 

3,248 

1,047 

3.83 

2.85 

4,008 

931 

3.75 

2.2 

3,493 

817 

3.50 

2.0 

2,937 

1,500 

5.62 

4.2 

8,434 

1,680 

5.85 

4.6 

9,290 

990 

4.19 

2.7 

4,144 

DaUy  gage  height  ^  in  feet,  of  Rio  Orande  near  Langtry^  Tex.y  for  1905. 


Day. 


Jan.      Feb.     liar. 


1 

1.7 

2 

1.7 

3 

1.6 

4 

l.b 

5 

6 

1.6 
1.55 

1.5 

8 

1.5 

9 

1.5 

10 

1.45 

n 

1.4 

12 

1.4 

13 

1  3 

14 

1.3 

15 

1.3 

16 

1.25 

17 

1.2 

IH 

1.2 

19 

1.1 

20 

1     I.l 

21 

1  1. 

22 

1.1 

23 

1.25 

24 

1.7 

25 

1     1.65 

26 

1.6 

27 

1     1.6 

2S 

;    1.5 

29 

'    1.5 

30 

1.45 

31 

'    1.4 

1.4 

1.25 

1.2 

1.15 

1.05 

1.15 

La*) 

1.1 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.2 

1.4 

2.0 

1.9 

!.&<> 

1.8 

1.8 

1.8 


1.9 

1.9 

1.9 

1.05 

2.3 

2.3 

2.3 

2.5 

4.35 

.3.05 

2.8 

2.8 

2.9 

2.9 

3.35 

3.1 

3.0 

3.0 

3.0 

3.05 

3.25 

.3.1 

3.0 

2.9 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.5 


Apr.     May.    June.    July.  '  Aug.     Sept.     Oct.  '  Nov.  |  Dec. 


5.4 

2.6 

2.4 

2.25 

2.15 

2.0 

2.0 

2.0 

2.05 

2.05 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

2.35 

2.4 

2.4 

2.4 

2.4 

2.75 

2.55 

2.4 


2.45 

2.6 

2.6 

2.6 

2.65 

2.7 

2.7 

2.8 

5.1 

3.45 

3.2 

3.7 

4.0 

3.95 

3,35 

3.25 

3.3 

3.3 

3.35 

3.4 

3.5 

3.5 

3.5 

4.15 

3.7 

3.5 

3.5 

3.4 

3.6 

3.45 

3.5 


3.5 
3. 85 
3.8 
3.9 
3.9 
4.05 
4.55 
5.25 
5.7 
5.65 
5.8 
6.95 
7.0 
7.7 
8.15 
8.65 
8.3 
7.1 
7.35 
7.15 
7.3 
7.2 
7.25 
7.25 
7.1 
7.0 
6.3 
.5.65 
7.5 
11.1 


I 


10.2 
5.35  I 
4.2    ' 

3.7  , 
3.65 
3.55  I 
2.8 

2.8  ' 
2.65  i 
2.4 
2.25 
2.2 
2.1     I 
2.0 

i.a5' 

1.9  I 
2.15 
3.25 

3.25 ; 

3.75  ' 
3.9    ' 
4.65' 
5.35  I 
4.85  I 
7.55 
5.4 
5.3 
5.5 
6.15 
6.4 
6.15  I 


5.2 

4.8 

4.1 

3.9 

3.75 

3.5 

3.45 

3.35 

3.2 

3.2 

3.1 

2.9 

5.95 

.5.1 

5.35 

.5.75 

6.3 

.5.55 

6.25 

6.7 

7.05 

5.95 

4.65 

4.35 

5.65 

5.15 

4.95 

4.5 

4.a5 

3.65 

3.3 


2.95  I 
2.65  ' 
2.  .55 
2.5  , 
2..55  I 
2.15  , 
2.15  > 

2.7  I 
2.9 
6.25 
9...    I 

5.4  ' 
5.1     I 

4.5  I 
4.4  I 
4.4  , 
4.95 

4.8  ! 
3.95 
3.5 
3.a5  I 

2.9  I 
2.7    I 
2.7    ! 
5.6 
8.4 

10.4 

10.3 
6.6 
5.65 


5.5 
6.75  I 
7.3 
6.4    I 
.5,4 
4.9 

5.7  I 
6.65 
.5.55  ' 
4.6    ! 
4.15 
3. 75 

3.6  I 
3.15 
2.95  I 
2.85  I 
2.8 
2.5 
2.45  i 
2.25 
2.1 
2.0    I 
1.95  ! 
1.9    I 

1.8  i 
1.8    ■ 

1.75 ; 

1.7  I 
1.6 
1.6    I 
1.6    ! 


I 
1.6 

1.6    . 

1.55  I 

1.5    I 

1.45  I 

1.3 

1.3    I 

1.3    I 

1.3    , 

1.3 

1.3    , 

1.3  I 
2.0    I 
4.3 
7.0    ' 
4.55  I 
4.0    , 
4.5    , 
4.6 
4.15  I 
4.05  ' 
3.7 
3.2    I 
2.8    i 
2.55 

2.4  I 
2.4    I 
2.35 
2.2    I 
1.95  I 


1.9 
1.9 
2.05 
3.2 
3.&5 
3.55 
3.4 
3.15 
2.85 
2.55 
2.4 
2.25 
2.2 
2.1 
2.1 
2.0 
2.0 
2.55 
4.0 
4.25 
4.2 
4.0 
4.5 
5.25 
4.6 
3.9 
.3.6 
3.25 
3.05 
2.86^ 
2.7 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  near  Langtry,  Tex.,  for  1905. 


Day. 


I  Jan.      Feb.     Mar.  >  Apr.  I  May. 


I 


1 1  1,350 

2 ol;550 

3 '  1,550 

4 1  1,550 

5 

6 

7 

8 


10. 


I  1,550 
«1,470 
1,400 
1,400 
1,400 
1,1)20 

11 ;  1,260 

12 'al,250 

13 1  1,210 

14 al,210 

15 1  1,210 

If) I  1,180 

17 1,150 

18 '  1,150 

19 ol,l00 

20 1,100 

21 j  1,100 

22 1,100 

23 'al,200 

24 1  1,500 

25 1  1,430 

26 '  1,370 

27 ;  1,370 

28 ol,230 

29 1,230 

30 1,180 

31 1,130 

I 


1,130 

0990 

930 

.      870 

760 

I    a880  ' 

I      820 

j      910 

a880 

910 

!      960 

I  1,020 

al,070 

I  1,070 

I  1,010 

'  1,010 

al,010 

I  1,010 

1,010 

1,210 

,  1,420 

I  2,030 

I  1,930 

al,880 

I  i,8:jo 

1,8:» 
I  1,830 


1,930 
1,930 
1,930 
1,960 
2,190 
02,190 
j  2,280 
2,660 
6,690 
a3,710 
3,130 
3,050 
3,170 
3,090 
<i3,910 
3,310 
I  3,020 
I  2,930 
a2,830 
2,960 
,  3,400 
>  3,140 
'a2,980 
'  2,820 
I  2, .580 
I  2,500 
'  2,500 
toS.rjOO 
,  2,500 
'  2,500 
I  2,180 


,  7,700 
2,100 

ol,900 
1,890 
1,930 

I  1,920 

a2,070 
2,130 
2,220 

,  2,280 

a2,240 
2,220 
2,240 
2,260 

a2,280 
2,340 
2,300 
2,250 
2,300 

«2,360 
2,360 
2,370 
2,820 

a2,S60 
2,780 
2,710 

a2,640 
2,990 
2,790 
2,640 


2,700 
3,000 
3,130 
3,260 
3,490 

03,730 
3,730 
3,930 
6,530 

02,590 

I  2,410 

i  3,730 
4,650 
4,870 

03,980 
3,950 
4,220 
4,390 

04,660 
4,670 
4,780 
4,690 
4,6C0 

05,810 
4,880 

I  4,4.% 
4,420 
4,190 

04,570 
4,270 
4,370 


June.    '  July,  j  Aug.  ,  Sept. 


Oct.      Nov. 


4,370 

0  4,860 

4,760 

I     4,960 

I    4,960 

I    5,270 

I    6,310 

o7,770 

I    9,420 

;    9,250 

9,770 

013,770 

I  13,940 

16,250 

17,730 

019,380 

I  18,040 

12.930 

I  14,000 

012,970 

13,100 

'  13,010 

13,  aw 

'al3,()a0 
j  12,, 300 
'  11,910 
I    9,120 

«  7,020 
I  14,600 

29,. 100 
I 


25,700 
6,420 

^04,690 
4,260 

I  4,220 

I  4,140 
3,520 

03,520 
3,320 
3,000 
2,800 
2,730 
2,600 

o2,470 
2,420 
2,380 
2,600 
3,620 

03,640 
4,570 
4,850 
6,240 
7,.'>40 

«t1,600 

14,700 
7,460 
7,  .TOO 
7,620 

o8,a» 
9,170 
8,670 


7,520 

7,050 

6,230 

o6,000 

'  5,600 

'  5,000 

j  4,800 

I  4,500 

I  4,100 

|o4,000 

'  3,800 

3,400 

9,240 

07,540 

{  8,050 

I  8,870 

9,980 

I  8,480 

.09,880 

10,780 

'11,480 

9,.'>30 

7,230 

06,700 

'  9,.%0 

8,230 

7,800 

o6,860 

5,960 

.5,160 

4,460 


!  4,000 
o3,540 

3,420 
I  3,360 
'  .3,420 
I  2,940 
j  02,940 

3,600 

i    3,8.50 

'  o9,530 

22,500 

8,150 

7,320 
I  5,640 
'  5,360 
o5,360 

6,900 
'  6,480 
,  5,200 
I  4,530 
!  3,850 
,  o3,670 
j  3,450 
I  3,450 
o7,900 
I  16  280 
22,340 
022,030 
10,830 

7,980 


I  7,830 

o9,930 

'll,580 

8,880 

1  7,240 

06,480 

'  7,800 

'  9,630 

i  7,580 

06,090 

5,330 

4,670 

4,420 

o3,780 

3,680 

3,630 

3,600 

3,450 

o3,380 

3,090 

2,870 

2,730 

'32.650 

I  2.580 

2,430 

I  2,430 

j  -,■«> 

'a2,280 

2,200 

2.200 

2,200 


2,100 

o2,010 
1,910 
1,810 
1,710 

ol,410 
1,380 
1,350 

101,320 

I  1,300 
I,2R0 
1,260 

o2,240 
5,480 

13,»» 
6,230 

04,580 
6.0HO 
6,380 
5,040 

04,850 
4,570 
4,170 
3.850 
3.640 
3,520 
3,520 

|<>3,4«> 
3,210 

|o2,830 


\ 

2,760 
2,760 

0  3,130 

5,000 

4,700 

4,rvici 
4,.iin 

^  4.01D 
3,7711 
3.6.-4) 

a3,,S;« 
3,490 
3,210 
3.210 
2,940 

a  2.940 

4.3in 

7.940 

R,430 

9,0*i 
lO.Til) 

«  9.3011 

7,4rii 

6,.V*) 

5,<>4n 

5.1011 

4,.'iN) 

a  4.140 


a  Meter  measurementN. 


Estimated  montldy  discharye  of  Rio  (rraiide  near  Lanytry,  Tex.,  for  1905. 


Month. 


I         Discharge  in  second-feet. 
.Maximum. '  Minimum.      Mean. 


Tot4il  in 
arn»-feet- 


January 

February 

March , 

April 

May 1 

June 

July , 

^August 

September 1 

October ' 

Noveml)er .^ 

December 

The  year j 




— 

1,550 

1.100 

1,296 

79.716 

2,030 

760  1 

1,181 

65..S74 

6,090 

1,930 

2,854 

175.477 

7,700  ! 

1,890  ' 

2,530 

150.  .-^ 

6,.')30 

2.410  1 

4.150 

255,174 

29.300  , 

4,370 

11,572 

68K.6rt: 

25,700 

2,380  1 

5,852 

3.19.  Ml 

11,480 

3,400 

7,017 

431.  «^ 

22,500 

2,940 

7,327 

436,007 

11,580  j 

2,200 

4,806 

296.517 

13,880 

1,260  1 

3,545 

310.942 

10,700 

2.760 

5,227 

321. 3!C 

29,300 


760  1        4,780        3,470.222 

! ^ 
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RIO   GRANDE    BELOW  MOUTH    OF  DEVILS    RIVER,  TEX-^VS. 

This  station  was  establislied  in  April,  1900,  by  the  International  (Water)  Boundary  Oom- 
mi&sion.  It  is  alongside  the  Southern  Pacific  Railroad  track,  about  a  mile  l)olow  the  mouth 
of  Devils  River  and  about  480  miles  below  El  Paso. 

The  river  is  nearly  straight  for  I  mile  above  and  the  same  distance  below  the  station. 
The  right  bank  is  alluvial  deposit,  overflowing  in  extreme  high  water  for  a  distance  of  some 
500  feet  back  from  the  river.  Tlie  left  bank  is  a  loose  rock  fill  along  which  runs  the  South- 
em  Pacific  Railroad.  The  bed  is  rock  for  a  short  distance  from  the  left  bank;  the  rest  is 
shifting  sand  and  gravel. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire. 

The  gage  is  an  inclined  scantling  spiked  to  posts  set  in  the  ground.  The  highest  flood 
on  record  showed  watermaiks  of  36.5  feet  on  gage;  it  occurred  April  6,  1900,  about  two 
weeks  before  this  gage  was  established.  The  range  between  high  and  low  water  is  about 
33  feet.  The  bench  mark  is  a  cross  cut  on  top  of  the  coping  stone  of  a  culvert  near  the 
gage;  elevation,  36.98  feet  above  the  datum  of  the  gage. 

The  observations  during"  1905  have  been  made  under  the  direction  of  the  United  States 
section  of  the  International  (Water)  Boundary  Commission.  The  hydrographer  is  E.  E. 
Winter  and  the  gage  reader  is  John  Harrison. 

Information  in  regard  to  tois  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  50,  pp  364-365;  66,  p  80;  84,  p  162;  99,  p  345;  132,  p  84. 
Discharge:  WS  50,  p  365;  66,  p  80;  84,  p  162;  99,  pp  345-347;  132,  pp  84-^'>. 
Discharge,  mean  daily:  WS  132,  p  87. 

Discharge,  monthly:  Ann  22,  iv,  p  357;  WS  75,  p  161;  84,  p  163;  99,  p  348;  132,  p  88. 
Gage  heights:  WS  50,  p  365;  66,  p  81;  84,  p  163;  99,  pp  347-348;  132,  p  86. 

Discharge  measurenvents  of  Rio  Grande  hdow  mouth  of  Devils  Rhvr,  Texas,  in  1905, 


Date. 


Hydrographer. 


Area  of 
section. 


January  4 |  E.  E.  Winter. 

January  10 do 

January  13 do 

January  18 do 

J&nuary  21 do 

January  26 ! do 

January  31 do 

February  4 do 

February  9 ' do 

February  13 do 

February  17 do 

February  22 ...  I do 

February  28 do 

March  7 1 do 

March  14 1 do 

March  18 j do 

March  22 1 do 

March  26 do 

March  31 do 

Apriie ' do 

AprillO do 

AprilW 1 do 

April  19 t do 

April  22 do 

April  26 , do 


Square 
feet. 
1,267 
1,225 
1,185 
1,171 
1,155 
1,218 
1,175 
1,160 
1,190 
1, 150 
1,342 
1,392 
1,566 
1,607 
1,746 
1,887 
1,926 
1,703 
1,602 
1,570 
1,531 
1,468 
1,385 
1,402 
1,790 


Moan 
velocity. 

Feet  per 
I   second. 
.         1.99 
1.99 
1.91 
j         1.87 
1.82 
j  1.98 

'  1.89 

1.78 
1.78 
1.74 
1.64 
1.72 
2.23 
2.17 
2.51 
3.56 
3.73 
2.64 
2.29 
2.58 
2.87 
2.84 
2.28 
2.41 
2.84 


Gage 
height. 


Dis- 
charge. 


Feet. 
3.9 
3.8 
3.7 
3.6 
3.6 
3.9 
3.7 
3.6 
3.7 
3.6 
3.6 
3.85 
4.4 
4.6 
5.3 
6.0 
6.2 
5.6 
5.1 
4.7 
4.5 
4.4 
4.0 
4.25 
5.5 


Seconds 
feet. 

2,524 

2,439 

2,264 

2,187 

2,104 

2,411 

2,225 

2,060 

2,123 

2,005 

2,197 

2,401 

3,485 

3,487 

4,378 

6,715 

7,193 

4,494 

3,671 

4,050 

4,400 

4,167 

3,152 

3,382 

fl,078 
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Discharge  mea^auremerUs  of  Rio  Ch-ande  helaw  mouth  of  Devils  River  ^  etc. — Continued. 


Date. 


Hydrographer. 


E.  E.  Winter. 
....do 


April  30.. 

Mays 

May9 do. 

May  13 do. 

May  18 do. 

May  22 ...do. 

May  26 do. 

May  31 do. 

June  6 do. 

June  10 do. 

June  15 do  . 

June  19 do. 

June  23 do . 

June  27 do. 

June  29 do. 

July  6 do. 

July  12 do. 

July  17 do. 

July  22 do. 

July  26 do. 

July  31 do. 

August  8 do . 

August  12 do  . 

August  17 do. 

August  23 do  . 

August  26 1 do 

August  31 . . . 
September  5 . 
September  12 
September  18 
September  24 
September  27 
September  30 

October  5 

October  9 

October  13... 
October  18. . . 
October  21... 
October  26. . . 
October  31... 
November  5 . 
November  8. 
November  12 
November  15- 
Novemlxsr  20 
November  24 
November  29 
December  6 . . 
Deceml>cr  11. 
December  15. 
December  19. 
December  24 . 
December  27. 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

-<io • 

....do 

II.  F.  Collins. 

....do 

....do 

....do 

....do 

....do 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gaee 
heidit. 

Dis- 
charge. 

y^' 

Feet. 

Second- 
feet. 

2,170 

3.24 

6.7 

7,024 

1,741 

3.03 

5.7 

5,274 

1,930 

3.15 

5.0 

6,0U 

1,774 

3.04 

5.7 

5,387 

1,977 

3.38 

6.0 

B,m 

2,122 

3.11 

5.9 

6,6(8 

2,203 

3.27 

6.2 

7,214 

2,260 

3.68 

6.4 

8,306 

2,386 

3.44 

6.6 

8,202 

2,717 

4.50 

7.5 

12.475 

3,101 

5.08 

9.4 

15,761 

3,410 

6.12 

9.5 

20,879 

3,336 

6.16 

9.0 

20,564 

3,034 

5.15 

8.4 

15.628 

10,582 

8.05 

21.9 

85.148 

2,321 

3.94 

6.7 

9,144 

2,062 

3.06 

5.9 

6,343 

1,575 

2.44 

4.7 

3,^44 

2,223 

3.68 

6.5 

8,179 

2,285 

4.09 

7.05 

9,344 

3,088 

6.12 

8.6 

15,796 

2,610 

4.03 

6.9 

10,525 

2,550 

4.40 

7.0 

11.210 

3,063 

5.14 

8.6 

15,746 

2,700 

4.69 

7.5 

12.660 

2,697 

4.60 

7.3 

12,419 

2,279 

4.08 

6.2 

9,287 

•    1,738 

3.03 

6.2 

5.254 

2,930 

4.46 

8.15 

13.060 

2,373 

3.91 

6.9 

9.JS2 

1,769 

3.40 

5.4 

s.cm 

3,423 

5.84 

9.05 

20,000 

2,682 

6.08 

7.95 

13,619 

2,568 

4.59 

7.65 

11.7« 

2,502 

4.41 

7.25 

11. oe: 

2,178 

4.04 

6.5 

8.W7 

1,715 

3.38 

5.1 

5.770 

1,388 

3.19 

4.8 

4,42B 

1,268 

3.06 

4.4 

3,875 

1,169 

2.88 

4.1 

3.366 

1,258 

2.35 

4.0 

Z951 

1,214 

2.19 

3.95 

2,659 

1,256 

2.40 

4.0 

3,013 

2,826 

5.54 

8.45 

15,664 

2,181 

4.77 

6.8 

ia397 

1,905 

4.34 

6.8 

8,365 

1,442 

3.81 

4.9 

5.4» 

1,879 

5.18 

6.3 

9.73S 

1,578 

4.04 

6.1 

ft,  371 

1,449 

3.83 

5.2 

5. 543 

1,426 

3.77 

5.3 

6,371 

2,360 

5.70 

7.45 

13.442 

1,884 

4.79 

6.2 

91.027 
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DaUy  gage  height,  infeeif  of  Rio  Orande  bdow  nundh  of  Devils  Riwr,  Tex.,  for  1906. 


—    —     — 

— 

— 

- 

-  - 

— 

—   — 

Day. 

Jan. 

4.2 
4.0 
3.95 
3.9 
3.9 
3.9 
3.86 
3.85 
3.8 
3.8 
3.75 
3.75 
3.7 

Feb. 

3.7 

3.65 

3.6 

3.55 

3.5 

3.55 

3.65 

3.65 

3.7 

3.7 

3.7 

3.7 

3.7 

Mar. 

_ 

4.25 
4.35 
4.4 
4.4 

4.45 

4.75 

4.7 

5.35 

5.65 

5.95 

5.0 

4.9 

5.3 

Apr. 

8.0 

7.1 

5.5 

5.05 

4.86 

4.65 

4.65 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

May. 

6.25 

5.85 

5.75 

5.7 

5.7 

5.8 

5.85 

5.9 

5.9 

7.15 

5.8 

6.7 

5.7 

June. 

6.35 

6.7 

6,5 

6.65 

6.6 

6.65 

6.8.5 

7.1 

7.56 

7.6 

7.65 

8.1 

8.65 

July. 

10.7 
10.7 
10.1 
7.25 
7.15 
6.75 
6.36 
6.3 
6.2 
5.8 
5.3 
5.5 
4.95 

Aug. 

7.85 

7.6 

7.6 

7.35 

7.0 

6.95 

6.9 

7.0 

7.1 

7.3 

7.5 

6.85 

8.95 

Sept. 

5.66 

5.5 

5.5 

5.4 

5.3 

5.1 

6.0 

5.2 

6.6 

7.0 

9.7 

8.35 

7.6 

Oct. 

7.2 

7.76 

9.0 

8.45 

7.65 

6.95 

7.0 

7.7 

7.26 

7.05 

7.0 

6.8 

6.4 

Nov. 

4.1 

4.1 

4.15 

4.1 

4.0 

4.06 

3.9 

3.95 

3.95 

4.0 

4.05 

4.0 

4.1 

Dec. 

I 

4.66 

2 

4.6 

3 

4.5 

4 

4.6 

5 

5.95 

6 

6.4 

7 

6.65 

8 

6.6 

9 

6.15 

10 

6.15 

11 

6.05 

12 

5.55 

13 

5.65 

14 

3.7 

3.65 

5.35 

4.4 

5.95 

9.0 

4.9 

8.65 

7.95 

6,0 

5.55 

5.35 

15 

3.7 

3.65 

6.3 

4.3 

6.1 

9.45 

4.75 

7.65 

7.4 

5.9 

8.3 

6.25 

16 

3.65 

3.65 

6.2 

4.3 

6.05 

9.7 

4.65 

7.75 

7.2 

5.3 

7.1 

5.45 

17 

3.6 

3.6 

5.9 

4.25 

5.95 

9.8 

4.7 

8.55 

6.9 

*.l 

6.6 

5.9 

18 

3.6 

3.6 

5.95 

4.15 

5.95 

9.6 

5.4 

8.25 

6.9 

6.05 

6.7 

6.6 

19 

3.6 

3.6 

5.9 

4.0 

5.9 

Q.sa 

5.25 

8.3 

6.95 

4.95 

6.75 

5.8 

» 

3.6 

3.6 

6.9 

4.0 

5.9 

9.7 

6.6 

8.75 

6.75 

4.05 

6.75 

7.35 

21 

3.6 

3.65 

6.0 

•  4.0 

5.9 

9.7 

6.2 

9.1 

5.85 

4.86 

6.65 

7.26 

22 

3.6 

4.0 

6.15 

4.25 

5.9 

9.2 

6.5 

8.45 

5.6 

4.75 

6.56 

7.0 

23 

3.75 
3.85 

4.4 
4.4 

6.05 
5.85 

4.45 
7.7 

5.95 
6.15 

8.8 
8.6 

6.9 
7.0 

7.3 
6.95 

5.5 
5.35 

4.7 
4.6 

6.1 
6.65 

6.65 

24 

7.1 

25 

3.9 

4.4 

5.65 

5.95 

7.25 

8.6 

7.9 

7.1 

6.65 

4.5 

6.35 

7.15 

26 

3.9 

4.4 

6.65 

6,3 

6.3 

8.55 

7.1 

7.45 

8.75 

4.45 

6.25 

6.6 

27 

3.9 

4.4 

5.45 

4.95 

6.1 

8.4 

7.5 

7.7 

10.2 

4.35 

6.15 

6.15 

28 

3.85 
3.8 

4.4 

5.4 
6.35 

4.9 
5.0 

6.05 
0.1 

10.3 
21.1 

7.8 
8.5 

7.35 
6.9 

10.7 
8.7 

4.25 
4.2 

5.0 
4.95 

5.95 

29 

5.75 

M 

3.75 

5.15 

6.7 

6.1 

9.65 

8.7 

6.35 

7.8 

4.15 

4.8 

5.56 

31 

3.7 



5.05 

6.3 

8.5 

6.1 

4.1 

6.4 
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Daily  discharge f  in  second^feet,  of  Rio  Grande  below  movih  ofDevtU  River,  Tex.,  for  79fA5. 


Day. 


Jan.      Feb. 


1 2,7.% 

2 2,590 

3 2,,S50 

4 1  o2,52i) 

5 '     2,520 

6 2,520 

7 2,480 

« 2,480 

9 2,440 

10 02,440 

11 2,350 

12 2,3,'ia 

13 a2,2&) 

14 2,251 

15 2,25.) 

16 2,220 

17 2,1<K) 

18 1  02,190 

19 ]    2,160 

20 2,130 

21 1  o2,100 

22 1    2,100 

23 1    2.250 

24 '     2,3.'J0 

25 1     2,410 

26 1  o2,410 

27 2,410 

28 '     2,360 

29 '     2,310 

30 1     2,260' 

31 1  o2,220 


2,220 
2,140 
2,060 

02,030 
2,000 
2,030 
2,090 
2,090 

0  2,120, 
2,120 
2, 12o] 
2,120 

o2,120 
2,110 
2,160 
2,210 

o2,200 
2,200 
2,200 
2,200 
2,240, 

0  2.690 
3,490 
3,490 
3,490 
3,49o' 
3,490' 

0  3,490 


3,340 
3,37o' 


6,2:iO 
5,530 
5,.%o| 

5,270l 


8,040 
8,970 

8,2:10 

8,280 

.8,310 

5,600  0  8.430 

5,  Ha)     9,3S()i 


3,360| 

3,740 

03, 630 

4,700 

5,300     4,220'  0  6,090^  12,710 
0  4,400     9,010  012,470 


4,030     6,010    10,570 


I 


5,900  • 
4,000| 
3,870' 
4,380 

04,500 
6,940' 
6,870| 
6,310 

06, 600, 
6,480 
6,480 
6, 720! 

o7,08o' 
6.520' 
5,72i) 
4,930 

o4,410j 
4,2401 
4,160 
4,080' 
3,750' 

03,590 


4,400 
4,400 


S,640'  12,550 
5,390    13.500 

4,400'  0  5,390  14,460 
0  4,170     6,12o|  15.060 

3,920'  6,610  015,960 
6,60o'  18,140 


Mar.  I  Apr.     May.    June.    July.  '  Aug.     Sept.     Oct.      Nov 

I  .   _   -' 

10,900 

8,200 

5,400' 

3,330|    4,630 

4, -290  o5,27o| 
03,950 
3,940, 


140  13,470  7, 
140'  12,700|  6, 
140'  12,700|    6, 


3.920 

3,790|  6,453'  19,?20 

3,  MO  06,570'  20,100 

03,130  6.600  021,080     5, 

3,  LOO  6,600   22,100,    8, 

3,150  06,600'  22,520     7, 

03,380'  6,60o'  20,940  «8, 

3,650  6,700ol9,7( 

10.(K)0  7,110|  18,330     9, 

5.980  9,85.)',   17,70)    12, 

04,800'  07,45.)'   16,860  09, 

4,310,  6.950  015,630    11. 

4,240  6,840|  25,100,   12, 

4,3S()  6,960080,350  15, 
07,020  6,960  21,900'  16, 
o7,76o' 015, 


890  11,920'  6, 
m)  10,840  fl5, 
39i)  10,680,  4, 
910  10.530  4. 
740010,830;  5, 
390  11,130  5, 
130  11,730  9, 
080  12.330^  20, 
500  010,790^13, 
350  17,15o'  11, 
250  15, 950'  12, 
&40  12,770  10, 
730  13,330  10, 
840  o  15. 600  9, 
530  14.770  09, 
170  14,910  9. 
180  *6,350  8, 
460  17, 750'  7, 
180  15,330  6. 
030012,100  6, 
240  11,420  05, 
740  11,850'  9, 
.■^W  012,830  16, 
220  13,560  021, 
460    12,560   23, 


380    11,280,  16, 


^1 


I 


210     9,720ol3. 
390  09,000... 


060  10,  AM 
4fiO  12,700 
460  18.4jO 
aw  15,920 
650  012, 180 
950  10.280 
750  10.  iOO 
150 '12, 380 
950011,030 
450  10.440 
600  10,290 
860  9,70) 
400  08,500 
430  7.720 
8O0'  7,510 
200  6,200 
280  5.770 
280  0  5,670 
430  5.230 
4,980 
4.5») 
4.360 
4.290 
4.150 
4.010 
.340  03,940 
000  3.790 
500  3,620 
020,  3,540 
140J  3,4.>0 
...   03,370 


3,2J« 

3,:O0 

3,190 

02.950 


1.7  0 
4.  ►HI 

t.LMJ 

H.671I 


7.*«« 


960 

000  < 

240 

240 

920 

870 


2,««alOjl^» 

2.6:»   10,2:ki 

0  2.660     9,.-K«H 

2.720      7.h:» 

2,880      T.i?Mi 

3.040  «6..:Jii 

03,010      5.  I^» 

3,210      5.yinl» 

6,960      S.^St 

o  15, 210  «.'»,»*«> 

ll,.^IO      6.170 

9,960 

10.180 

10,290      7.J..1 

010,290    l.l.liHi' 

10,070    r2,*Mi 

9,850    H.7M 

8.900    10.4'i 

oT.SOOori.l-ai 

6.K70    12.  lN> 

6.560    10.440 

6,2.'i0  «.v,  v»» 

5,7«)       H.  l!«i 

0  5.640      7..-JI 

5,290      f..V-. 

6..v'#» 


o  Meter  measurements. 
Eatimated  monthly  dittch<irge  of  Rio  Grande  below  mouth  of  Devils  River,  Tex.,  for  1SMK'» 


Month. 

January 

February 

March 

April 

May 

June 

July 

August 

September ^ 

October 

November 

December 

The  vear 


Discharge  in  8econd-fe<>t. 
Maximum.  I  Minimum.  1    Mean. 


2,730 
3.490 
7,080 
10,900 
9,860 
80,350 
29, 140 
17,750 
23,500 
18,450 
15,210  i 
13,060  ' 

80,350  I 


2.  .349 
2.443 
4.888 
4.790 
6.515 
17,572 
10,409 
12,835 
10,115 
7,722 
6,216  ■ 
7,984 

7,820 


Total  in 


144,4-'. 

miiv  -.--, 

A40.(Mn 

HOI.** '4 
474. s^. 

4911.  v>« 
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RIO  CJRANDE  AT  EAGLE  PASS,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 
mission.  It  is  a  half  mile  above  the  highway  bridge  between  Ragle  Pass,  Tex.,  and  (^iudad 
Porfirio  Diaz,  Mexico,  and  about  540  miles  below  El  Paso. 

Tlie  river  is  practically  straight  for  1  mile  above  the  station.  Below  it  curves  slowly  to 
the  right  for  about  half  a  mile  and  then  swings  as  slowly  to  the  left.  The  right  bank  is 
alluvial  deposit  with  a  bottom  back  of  it  about  1,500  feet  wide,  which  l)egins  to  overflow 
at  gage  height  22  feet.  The  left  bank  is  shale  rock  rising  abruptly  from  the  river.  The 
bed  of  the  stream  is  shifting  sand.  At  low  water  the  depth  is  considerable  and  the  velocity 
slow. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire. 
The  initial  point  for  soundings  is  the  pole  supporting  the  cable  on  the  left  bank. 

The  gage  up  to  10.5  feet  is  a  vertical  .staff  bolted  to  a  shale  clifT.  Above  10.5  feet,  it  is 
inclined  and  spiked  to  posts  set  in  the  shale.  The  highast  recorded  flood  reached  gage 
height  34.6  feet,  and  occurred  at  midnight,  June  29,  1905.  The  range  between  high  and 
low  water  Ls  33  feet.  The  l)ench  mark  is  the  top  of  a  nail  driven  into  the  shale  at  the  gage; 
elevation,  10.40  feet  above  the  datum  of  the  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  United  States  section 
of  the  International  (Water)  Boundary  Commission.  The  hydrographer  is  J.  K.  Wilson, 
and  the  gage  reader  Robert  Boubel. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Desacription:  WS  50.  pp  365-366;  66.  p  81;    84,  p  158;  99,  p  341;  lo2,  p  88. 

Discharge:  WS  50.  p  366;  66.  pp  81-82;  84.  pp  168-150;  99.  pp  341-344;  132,  pp  88-91. 

Discharge,  mean  dally:  WS  132,  p  93. 

Diachaige.  monthly:  Ann  22,  l^,  p  357;  WS  75,  p  162;  84,  p  160;  99.  p  345;  132,  p  94. 

Ga^e  heights:  WS  50.  p  366;  66,  p  82;  99,  p  344;  132.  p  92. 

Hydrograph:  WS  Ti,  p  163. 

Discharge  vfieagurenients  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1905, 

Area  of  I     Mean 
section,    velocity. 

I  Feet  per 
second.  ■ 

1.68 

1.58 

1.31  ; 

I  1-26  1 

'  1.37 

I  1.38  I 

1  1.32  I 


January  3 . 
January  7 . 
January  11 . . 
January  14 . . 
Janaary  17. . 
January  21 . . 
January  24 . . 
January  28 . . 
January  31 . . 
February  3 . . 
February  7 . . 
February  U . 
February  14 . 
February  17 . 
February  21 . 
February  24 . 
February  28 . 

March  4 

Man?h6 

March  9 

MaztOklO 

March  14.... 


J.  K.  Wilson 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


2,609 
2,5.57 
2,464 
2,498 
2,464 
2,479 
2,467 
2,473 
2,542 
2,530 
2,472 
2,444 
2,499 
2,450 
2,484 
2,529 
2,551 
2,548 
2,657 
2,947 
3,729 
2,931 


1.40 
1.33 
1.28 
1.27 
1.41 
1.30 
1.32 
1.29 
1.59 
1.62 
1.63 
1.69 
2.42 
4.25 
2.53 


Gaee 
height. 

Dis- 
charge. 

Second- 

Feet. 

feet. 

3.3 

4,373 

3.1 

4,048 

3.1 

3,221 

3.1 

3,158 

3.0 

3,370 

2.8 

3,416 

2.8 

3,259 

2.95 

3,462 

3.1 

3,390 

3.0 

3,229 

2.7 

3,131 

2.9 

3,452 

2.8 

3,254 

2.8 

3,239 

2.8 

3,213 

3.25 

4,024 

3.2 

4,126 

3.2 

4,143 

3.4 

4,498 

4.1 

7,126 

5.4 

15,851 

4.0 

7,406 
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DiBckarge  measurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1906 — Continued. 


Date. 


Ilydrograpber. 


Area  of 
section. 

Mean 
velocity. 

hel^^ 

Dis- 
charge. 

*)?S" 

Feet  per 
tecond. 

Feet. 

Seconds 
feet 

3.600 

4.15 

5.1 

14.915 

2,965 

3.00 

4.6 

8.902 

2,»82 

3.09 

4.7 

9.236 

2,«0 

2.37 

4.15 

6,850 

2,823 

2.38 

4.0 

6,. 15 

3,005 

3.66 

5.5 

13.534 

4,270 

6.34 

6.75 

27,061 

2,955 

1.96 

3.8 

5.792 

2,611 

1.99 

3.6 

5,207 

2,576 

2.04 

3.7 

5.230 

2,535 

1.98 

3.5 

5,010 

2,483 

1.80 

3.35 

4,47S 

3,817 

4.82 

6.4 

18.395 

2.622 

2.43 

4.0 

6,370 

2,974 

2.79. 

4.25 

8,2# 

2,827 

2.99 

4.4 

8.447 

2,791 

2.93 

4.5 

8,IS8 

2.767 

2.85 

4.5 

7.895 

3,119 

3.20 

4.9 

9.9M 

2,758 

3.02 

4.4 

8.341 

3,038 

3.26 

4.5 

9.905 

3,109 

3.66 

5.05 

11.370 

3,062 

3.97 

5.25 

42.  l.W 

3,003 

3.74 

4.8 

11. .WO 

3,116 

3.40 

5.1 

io.:*3 

3,380 

3.36 

5.05 

11..1* 

3,573 

4.48 

5.95 

16.014 

3,?27 

4.95 

6.35 

IS.4^'. 

4,326 

5.54 

7.4 

23.»rt 

4,255 

5.13 

7.2 

2I.SS4 

4,206 

5.01 

7.1 

21.0«» 

4,260 

4.58 

6.9 

19„W 

4,533 

2.76 

4.8 

i2.:oi 

3,918 

1.89 

4.0 

7.4l«» 

3,837 

1.88 

4.0 

7.214 

4,183 

2.65 

5.0 

11.US2 

3,977 

2.08 

4.3 

8,2lil 

4,061 

2.91 

5.25 

1  11. SIS 

4,401 

3.99 

6.7 

17.57.', 

3,874 

3.73 

6.0 

I4.45h 

4,052 

3.52 

5.4 

14.247 

3,816 

3.53 

5.6 

13.4* 

3,773 

3.05 

5.7 

14.91.1 

4,011 

3.99 

6.0 

16,001' 

4,a52 

4.20 

6.0 

17.0U 

3,723 

3.63 

5.5 

13.512 

3,665 

3.71 

5.4 

13.614 

3.607 

2.90 

4.8 

10,7VJ 

3,371 

2.47 

4.4 

KX^ 

3,099 

2.14 

3.8 

6.r»46 

3,916 

3.80 

5.9 

1.S.22N 

3,663 

3.92 

5.7 

14.344 

3.671 

3.45 

5.55 

12.6K3 

March  16 . . . 
Maivh  19 . . . 
March  23 . . . 
March  27 . . . 
March  31 . . . 

April  1 

April  2 

April6 

April  10 

April  13 

April  17 

April  20 

April  24 

April  27 

April  30.... 

May4 

May8 

May  11 

May  15 

May  18 

May  21 

May  25 

May  28 

May  31 

June  3 

June  7 

June  10 

June  13 

June  17 

June  20 

June  23 

June  27 

July  10 

July  14 

July  17 

July  21 

July  25 

July  28 

July  31 

August  4 . . . 
August  7 . . . 
August  10 . . 
August  16 . . 
August  19.  . 
August  23 . . 
August  26 .  . 
August  29 .  . 
August  31 .  . 
September  4 
September  7 
September  11 . . 
September  14 
September  19 


J.  K.  Wilson... 

do 

do ,. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.  ...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Pedro  Resales. 

do 

do 
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Diuharge  metunirements  of  Rio  Grande  at  Eagle  Pasa,  Tex,,  in  1905 — Continued. 


Date. 


September  22 . 
September  25 . 
September  28 . 
September  29 . 

October  2 

Octobers 

OctoberD 

October  17.... 
October  20.... 
October  24.... 
October  27.... 
October  31.... 
November  4 . . 
November  7 . . 
November  11 . 
November  15 . 
November  18. 
November  22 . 
November  25 . 
November  28 . 
November  30 . 
December  4... 
Decembers... 
December  11.. 
December  14. . 
December  18.. 
December  21.. 
December  25.. 
December  28.. 
December  31 . . 


Ilydrographer. 


Pedro  Roaales.. 

do 

do 

do 

do 

....do 

J.  K.  Wilaon... 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Area  of 
section. 


Smusre 
feet. 

3,251 

2,904 

4,610 

4,080 

3,490 

4,009 

3,939 

2,733 

2,458 

2,377 

2,275 

2,252 

2,436 

2,310 

2,226 

3,254 

2,940 

3,964 

2,548 

2,420 

2,321 

2,510 

2,600 

2,629 

2,371 

2,367 

3,152 

4,011 

2,492 

2,631 


Mean 
velocity. 

Oase 
height. 

Feet  per 
second. 

Feet. 

2.77 

4.55 

2.75 

4.0 

6.60 

7.86 

6.97 

8.3 

4.16 

5.9 

4.53 

6.35 

4.75 

6.3 

2.55 

3.9 

2.17 

3.5 

2.00 

3.3 

1.97 

3.2 

1.90 

3.0 

2.27 

3.3 

2.00 

2.9 

1.85 

2.7 

3.70 

5.0 

4.10 

4.85 

3.73 

4.9 

2.66 

4.2 

2.57 

3.7 

2.33 

3.6 

2.17 

3.3 

2.87 

4.3 

2.39 

3.8 

2.44 

3.7 

2.36 

3.6 

4.07 

4.8 

4.05 

4.05 

3.10 

4.4 

2.40 

3.85 

Dis- 
charge. 


Second- 
feet. 

9,006 

7,991 

30,834 

34,695 

14,515 

18,172 

18,728 

6,973 

5,344 

4,752 

4,484 

4,472 

5,526 

4,622 

4,127 

12,039 

12,041 

14,756 

6,768 

6,216 

5,419 

5,438 

7,498 

6,273 

5,785 

5,584 

12,817 

16,242 

7,718 

6,327 
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Daily  gage  height,  in  feet,  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1905. 
Day.  Jan 


1. 

2. 

3. 

4. 

5.. 

6. 

7., 

8., 

9. 
10. 
11. 
12., 
13.. 
14.. 
15. 
16. 
17.. 
18., 
19. 
20. 
21. 
22.. 
23.. 
•24.. 
25. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


3.3 

3.3 

3.3 

3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.7 

2.7 

2.95 

3.2 

3.1 

3.05 


I  !  I  I  I  i 

Feb.  I  Mar  [  Apr.  i  May.  i  June,  i  .July.     Aug.     Sept. 


3.0 

3.0 

3.0 

2.8 

2.8 

2.75 

2.7 

2.7 

2.9 

2.9 

2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

3.0 

3.15 

3.4 

3.4 

3.3 

3.2 


3.2 

3.2 

3.1 

3.2 

3.4 

3.4 

3.5 

3.95 

4.ai 

5.45 

4.8 

4.2 

4.0 

4.0 

4.2 

5.5 

4.6 

4.6 

4.6 

4.5 

4.f)5 

4.7 

4.65 

4.5 

4.4 

4.3 

4.15 

4.2 

4.1 

4.05 

4.0 


5.8 
7.1 
4.65 
4.0 
3.8 
.3.8 
3.8 
3.8 
3.7 
3.0 
3.8 
3.85 
3.7 
3.7 
3.6 
3.  .55 
3.5 
3.4 
3.3 
3.3 
3.35 
3.55 
3.5 
5.35 
4.8 
4.55 
4.0 
4.4 
4.06 
4.65 


4.65 

4.5 

4.4 

4.35 

4.5 

4.6 

4.45 

4.5 

4.6 

5.4 

4.6 

4.4 

4.3 

4.4 

4.9 

4.7 

4.4 

4.4 

4.3 

4.55 

4.5 

4.7 

4.65 

5, 15 

5.6.5 

6.9 

5.35 

5.6 

5.0 

4.8 

4.8.'i 


5.0 
5.0)  I 
5.1 

5.0  I 
4.9 
4.95  I 

5.1  ' 

5.3  , 
...8    I 
6.0 
5.85  ' 
5.90 
6.a5 
6.7    ' 
6.95  j 
7.2 

7.4  I 
7.4 
7.4    I 

'•'  I 
7.45  ' 

7.2  I 
7.1  I 
7.0  I 
7.0  I 
6.95  . 
6.9  I 
6.45 

16.8    I 
25.4 


14.0 
13.0 
11.0 
10.2 
6.9 
6.3 
6.2 
6.15 
.1. 9.5 
4.85 
4.55 
4.4 
4.15 
3.95 
3.75 
3.55 
4.0 
4.0 
3.95 
4.8 
5.0 
4.7 
5.3 
4.5 
4.9 
6.7 
5.85 
5. '2.5 
5.65 
6.3 
6.7 


6.45  i 

6.a5 ; 

6.0    I 
5.95  i 
5.6    I 
5.45  ! 
5.35  I 
5.4    I 
5.45 
5.G.5  I 
5.55 
5.4    I 
5.7 
6.5 
6.25 
5.7 
.5.9    ' 
6.25 
6.0 
6.15 
6.65 
7.0    ' 
5.95 
5.5 
5.35  ' 
5.55  I 
5.8 
5. 75  ! 
5.3,) 
4.95  j 
4.75    . 


Oct.      Nov,     Dor. 


4.45 
4.25 
4.4 

4.35 

4.0 

3.9 

3.75 

3.75 

4.15 

4.45 

5.9 

7.2  I 

5.8  I 
5.95  ' 
5.45  I 
5.25  ! 

5.3  1 

5.a'>  I 

5.4 
4.85  ' 
4.55  i 
4.3    ' 

4.2  I 
4.0  i 
5.95 
7.15' 
7.H  , 
8.1 

6.3  I 


.5.8    I 

5.9 

6.3 

6.8 

6.2 

5.5 

5.3 

5.&5  ; 

6.3    I 

5.7 

5.1 

4.8    I 

4.. 55 

4.45  I 

4.25 

4.1  I 
3.85  j 
3.65  i 
3.6 
3.55  i 
3.7  ; 
3.5  ' 
3.4 

3.:« 

3.3 

3.2  ' 
3.2    , 
3.15 
3.1     I 
3.0 
3.a5 


3.0    I 

3.0  I 
3.35 
3.3  I 
3. 15  ' 
2.95  I 
2.K5 
2.8.5 


£.1 

2.85 

2.9 

3.75 

4.55 

5.4 

4.95 

4.75 

4.9.1 

4.95 

4.85 

4.9 

4.65 

4.35 

4.15 

4.0 

3.75 

3.7 

3.6 

3.55 


3.:i 

3.4 

.13 
.11) 
3.5 
4.6 
4.15 
i.3 
4.2 

.i.s.; 

3.8 
3.75 

3.7 
,16 
3.6 
3.6 
3..« 
3.45 
4.6 
4.S5 
4.S 
4.7 
4.«i3 
.'•.3 
A.% 
4  fw 
4.35 
4.2 
4  3 
J  W 
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Daily  discharge^  in  tecond-feei,  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1905. 


Day. 


Jan.  i  Feb.  i  Mar.  I  Apr.  I  May.  :  June.    July.  '  Aug.  '  Sept.     Oct.     Nov.  '  Dec. 


1 4.290 

2 1    4,330 

3 a.|.370 

4 4,210 

:> 4,210 

6 '     4,0*iO 

7 a4.0V> 

H 3,M0 

9 3,630 


10.. 
11.. 
12.. 
\:\.. 
14.. 
15.. 
16.. 
17.. 


3.420 

0  3,230 

3,200 

.3,  IHO 

<i3,lW, 

I     3, 160 

■     3,26oj 

-3.370 

H 3,3:i0| 

19 3,390 

3D 3,;W) 

21 n3,4-2o! 

22 1     3,360; 

21 3.310; 

24 a3,260j 

» 3,2lo| 

3, 160 
3, 16oi 

2s I  «3,460' 

*\ '     3.46o! 

W 3,470 

31 ,  a3,340' 


I 


230 
•230 

165)  ( 
160 
140 
!.« 

i:io 
4riO 

4.V) 
4.'j() 
4')0 
250 
250 
240' 
244) 
240l 
230 
230 


4,130015,300,     9.4.10    n,6fl0  75, 

4, 130  039, 100     K.  KJO,  11,1 30  66, 

3.950-     9,000!     8,450al0,.')90  50, 

1 4 , 1 W     6. :«« )!  •«  8, 2.'j()'   1 0. 440'  44. 

8.690    10.-290  25, 

MW)    10,740  21. 

ill,6.'i0  20, 

12,680  20. 


4,500     5,?J0 
0  1,500  o5,7»» 

4,  IW     5. 79o'     8. 160 

6.:vW     5,?.K)!  o8,19»> 
o6,9:K)'     5..V)0     8.4'.^>I   15,240    19 
o  16. (VjO  o 5, 2*0J   12, .'joJo  16, 320  o  12, 


10.400'  5.600  OH.30J  1.5,410  10, 
8,  Oft)  5,700  7,5(X)j  16,010*  9. 
7, 400  o ti, 2.'jO     7. 10(»,«  18, 4.10     8, 

0  7,400  5,2rH)  7,5(K)!  20,300  a7, 
8,00o|     5,130;  0  9,990*  21,6-20     6, 

1116,530  5,070'  9.3;«>j  22.930.  5, 
8,900  0  5,010  8.:MO.'r2.3,980  o7, 
8,900     4,6.V)  o  8, 3401  2^1,980     7, 

o8,900  4,300  8,3:«)  •2:J.98()  7, 
8,  .580  0  4,300  9, 720  «21 , 8:«)|  10, 
9,070  4,480  0  9,900  •2:{,aK)an, 
9,2:J0     .5,280    10.440   2l,.S.T0     9, 

09.010  5,080  10,310  021,090  12, 
8,.360oi2,  lOf)'  11,770  20,  .320,  9, 
7,930  9, 570' o  14,. TOO  '20, 320a  10. 
7.500     8,  .570   20.900    19,<M0    17, 

o  6, 8.50'  o  6, 370  1 2, 9a)  o  19, 5'iO  1 4 , 
6,970  7, 970.014,  (XX)  17. 300  oil, 
6,W  6,  .570  11.830  166, 6(K)  1.3, 
6,780  09,900    11..'>80  238.:100    1.5, 

06, 720 ,011,780 aI7, 

_    I I  1  I 

o  Meter  mea»ureinents. 


500  16,- 
500    14,1 

500'  14, 
9000 14,; 
10)  13.; 
rdKt^  13,: 

Wo  14, 1 
6O0'  1.3,1 
400  13,: 
.H30ol,3,: 

9:«>  13,: 

970"  12,1 
.370;  14, 
170  18,  ( 
48(1  17,  i 
710  014,1 
210  1.V 
210.  17 
0-:0al6,( 
:«K)  17,  ( 
OHO  19,: 
870  21, 
'280  a  16,  ( 
(XV)    13..' 

.j(X)  12,; 

600  o  1.3,: 
'2fX)  15,: 
810  15, 
400  01.3,; 
980    11 

.vwflio,: 

I 


460j 

8,640 

14,010 

4,470 

5,330 

680I 

7,880 

014,510 

4,470 

6.280 

460' 

H,'XVi 

16,980 

5,700 

5,210 

210I 

0  8,190 

19,  aw 

05,530 

a.5,.540 

:m 

7,210 

0 17, 4-20. 

.5,190 

5,850 

57J 

6,9:» 

14,120 

4,740 

8,120 

0(X)l 

06.510 

13,  .3-20 

04.5a) 

7,810 

660 

6,  .510 

16, '270 

4,. 500 

o7,.'jOO 

.330 

8,080 

ol8,7.30 

4,. 370 

7.ajo 

740 

9,310 

15,790 

4.1.10 

6,  .390 

390  < 

11.5.230 

1*2,  KW 

04,1.30 

0  6,270 

800 

21,700 

11,380 

4.500 

6,  OHO 

450 

14, 1-20 

10, 160' 

4,630 

6,080 

610/ 

114,840 

9,670 

7,170 

0.5,790 

510 

15.400 

8,600' 

110,240 

5,500 

910 

12,720 
11,540 

7,a50 

13,840^ 

&,!m 

640 

06.770 

12,240 

5,580 

250 

11,610 

.5,9<)Ooll,640, 

0.5,480 

000  < 

tV2, 180 

5,7.tO| 

13,070 

5,280 

000 

12, 1,30 

«5,550 

13,700 

11,610 

7.50 

10,110 

6, 140J 

13,930lol,3,020 

7.'iO 

09,010 

5,340' 

114,760 

12,820 

660 

8,  .550 

5,050' 

12, 130; 

12,420 

510 

8,  .370 

14,900 

9,100, 

12,220 

760 

07,990 

4,7.50 

06,720! 

17,300 

760 

1.5,500 

4,480 

6,  .550' 

'16,240 

210 

2.5,100 

04, 480 

6.2S0I 

11,590 

160  030,400 

4,480 

06,220' 

o7,600 

;isoo3,3,oo(^ 

4,480 

5,670 

7,220 

480 

17, '200 

4,.^)0 

a5.270| 

7.470 

-1 

04,600 

1 
1 

au,330 

Estimated  monthly  discharge  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1905. 


Month. 


Diwhargo  in  so<"on<l-feet. 
Maximum.   Minimum.  ,    Mean. 


January 

February . . 

Maroli 

April 

May 

June 

July 

.\UgUPt 

."September. . 

October 

November.. 
December.. 


The  year. 


Total  in 
acre- feet. 


217,805 
190,711 
471,868 
435, 788 
623,445 
1,781,474 
1,153,309 
918,  .387 
762,228 
,592. 820 
454.968 
499,597 

8,102,400 
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RIO  GRANDE  NEAR  LAREDO,  TEX. 


This  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 
mission. It  was  intended  to  measure  the  river  from  the  highway  bridge  connecting  Laredo 
with  Nuevo  Laredo,  Tamaulipas,  and  the  gage  was  established  on  the  right  bank  just  above 
the  bridge.  Measurements  were  kept  up  by  the  Mexican  section  of  the  Commission  for  five 
months,  but  the  results  were  so  conflicting  that  the  station  was  abandoned.  In  July,  1903, 
a  cable  station  was  established  by  the  Commission  some  2  miles  above  Nuevo  Laredo,  cross- 
ing to  the  United  States  military  reservation  of  Fort  Mcintosh,  the  cable  landing  just  below 
the  pump  house.    The  station  is  about  670  miles  below  El  Paso. 

The  river  at  the  new  section  is  nearly  straight  for  one-half  mile  above  and  below  the 
cable.  The  right  bank  is  alluvial  deposit,  but  is  above  high  water.  The  left  bank  ia  the 
talus  of  a  shale  bluff  going  well  above  high  water,    ^he  bed  is  shifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  right  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  and  trees.  Low  water  is  about  1  foot 
on  the  gage.     The  highest  flood  recorded  is  32.2  feet,  on  the  night  of  June  30,  1905. 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of 
the  International  (Water)  Boundary  Commission. 

Dischctrge  meastiremenis  of  Rio  Grande  near  Laredo ,  Tex.,  in  1905. 


Date. 


January  1 

Januarys 

January  10... 
January  17... 
January  21... 
January  24... 
January  28... 
February  5. . . 
February  IL . 
February  15. . 
February  18. . 
February  23. . 
February  27. . 

Marchl 

Marche 

March  10 

March  15 

March  17 

March  24 

March  28 

May  1  o 

May7 

May  13 

May  19 

May  21 

May  24 

May  25  6 

May27 

June  10. 

June  12. 

June  14 


Hydrographer. 


Luia  Varela. 

....do 

....do 

....do 

do 

....do 

....do 

do 

.-..do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

..-.do 

....do 


Area  of       Mean 
section,    velocity.'  hoi 


Square 
feet. 

2,183 

2,015 

1,978 

1.940 

1,942 

1,977 

1,946 

1,958 

1,831 

1,826 

1,840 

1,827 

1,857 

1,815 

2,010 

2,231 

2,250 

3,054 

3,550 

2,190 

2,288 

2,343 

2,472 

2,330 

2,461 

2,420 

2,521 

3,800 

2,806 

2,785 

2,677 


Feet  per 
second. 

1.84 

1.71 

1.60 

1.60 

1.56 

1.59 

1.52 

1.56 

1.53 

1.56 

1.60 

1.57 

1.58 

1.58 

1.09 

2.32 

2.18 

3.81 

3.72 

2.23 

2.33 

2.16 

2.25 

-   2.24 

1.79 

2.28 

2.40 

4.54 

4.86 

3.85 

5.18 


p^t. 

Di8- 

chan;e. 

1 

Second' 

Feet. 

/eft. 

2.3    1 

4.023 

2.2 

3.iS3 

2.2 

3,339 

1.8    , 

S,09S 

1.7    ' 

3.036 

1.65  1 

3,140 

1.6 

2,956 

1.6   ! 

3,064 

1.5 

2,797 

1.5 

2,851 

1.5    1 

2,944 

1.5 

2,  STB 

1.5    ' 

2,927 

1.5 

2,sn) 

2.2 

3.4L»4 

3.1    1 

S,l« 

3.2 

4.<«a9 

4.95  ' 

11,642 

3.9    1 

9.4W 

3.0    , 

4.S89 

3.2    1 

5,329 

3.3     1 

5,  Oft 

3.5 

5,5.M 

3.6    ' 

5,2* 

3.0    1 

4.41f 

3.8 

5,516 

4.2    ' 

6.0« 

7.55 

17.256 

5.8 

13,S46 

5.0  ; 

10,710 

6.0    , 

13,867 

oThe  nx^ord  of  measurements  made  during  April  was  lost  in  a  cyclone  which  occurred  April  2S> 
6  Gage  height  uncertain. 
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DiM^iarge  measurements  of  Rio  Grande  near  Laredo,  Tex.,  in  i905— Continued. 


Date. 


Hydrographer. 


JunelSL LuisVarela. 

June  23. do 


JuDe2S.... 

July2 

Julys 

July  13 

July  16 

July  23 

July  26 

July  27 

Augusts.. 
August  11 . 
August  15. 
August  16. 


.do- 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do- 
.do. 
.do. 


August  21 1 do. 


Augusta? do. 

August  29 do. 

September  2. . . .  j do . 

f^ptember  7. .. . ' do. 

September  13. . . ' do. 

September  16. do. 

September  72... do . 

September  27. . . ' do . 

September  29. do. 

October  4 ' do. 

October  10 1 do. 

October  17 \ do. 

October  18 ' do. 

October  26 | do. 

October  30 | do. 

November  3 I do. 

November  12. do. 

November  15.. .' do. 

November  17 do. 

November  24. . .  j do . 

November  30..  J do. 

Decembei  3u ' do . 

December  8L i do . 

December  14....  I do. 

December  16..'. do. 


Area  of 
section. 


December  22.. 


.do. 


December  26. do 

I 


Siptart 

2,852 
3,229 
2,701 
5,370 
4,944 
2,622 
2,554 
2,358 
2,322 
2,664 
2,538 
3,787 
3,809 
3,648 
3.647 
3,179 
3,400 
3,017 
3,212 
4,723 
4,314 
3,102 
3,315 
4,634 
3,321 
3,410 
2,514 
2,456 
2,302 
2,247 
2,104 
2,028 
2,135 
3,012 
2,620 
2,247 
2,145 
2,709 
2,439 
2,239 
2,941 
2,816 


Mean 
velocity. 

Feet  per 
second. 

5.18 

5.39 

5.19 

5.73 

5.67 

3.19 

2.50 

2.56 

2.48 

3.70 

2.53 

5.70 

3.23 

3.86 

3.29 

3.74 

3.66 

2.94 

2.69 

4.96 

3.76 

3.31 

3.61 

5.02 

4.82 

5.14 

2.97 

2. 89 

2.42 

2.06 

2.11 

1.81 

2.23 

4.60 

3.75 

2.32 

2.42 

2.51 

2.80 

2.48 

3.34 

4.19 


Oai 


Feet. 
7.0 
7.75 
6.6 
12.2 
11.9 
6.3 
5.8 
5.5 
5.4 
7.2 
5.0 
8.2 
6.45 
6.6 
5.4 
6.2 
6.5 
5.1 
4.2 
8.35 
7.0 
5.8 
6.55 
9.9 
7.0 
7.25 
4.85 
4.8 
4.3 
3.9 
3.8 
3.1 
3.9 
6.66 
5.5 
4.4 
4,3 
5.3 
4.7 
4.5 
5.8 
6.2 


Dis- 
cbaiige. 


Secomd- 
feet. 

14,760 

17,407 

14,006 

30,740 

28,044 

8,960 

6,603 

6,025 

5,751 

9,864 

6,426 

21,602 

12,318 

14,091 

11,903 

11,893 

12,777 

8,867 

8,627 

23,416 

16,227 

10,256 

11,981 

23,270 

15,908 

17,534 

7,456 

7,101 

5,574 

4,627 

4,438 

3,671 

4,760 

13,855 

9,823 

5,221 

5,201 

6,807 

6,823 

5,549 

9,812 

11,793 
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DaUy  gage  height^  in  feet,  of  Rio  Grande  neaj-  Laredo,  Tex.,  for  1906. 


Day. 


1.. 

2.. 

3. 

4. 

5.. 

6. 

7. 

8., 

9. 
10., 
11. 
12. 
13.. 
14., 
15., 
16., 
17., 
18., 
19., 
20. 
21., 
22. 
23., 
24. 
25. 
26., 
27.. 
28. 
29., 
30., 
31., 


Feb.     Mar. 


I 


Jan.  ' 

-  _  1. 

2.3  I    1.6    I 

2.3  I     1.6    I 
2.25       1.6 
2.2         1.6 
2.15'     1.65 
2.0         1.7     I 

2.0  i     1.7     I 

2.  a-;  I   1.7   I 

2.2  I     1.7     I 

2.2  I     1.6    I 
2.15       1.5 
2.0         1.5 

1.9  I     1.5    ; 
1.9         1.5 
1.9         1.5     ' 

1.8.'i  I     1.5    I 

1.8  I     1.5    I 
1.8         1.5 

1.8  '     1.5     I 
1.7         1.5 
1.7         1.5 

1.7  i     1.5 

1.6  I     1.5 
1.6         1.6 

1.6  i     1.5 

1.6  I     1.5 
1.6         1.5 

1.6  1     1.5 

1.6  

1.6  

1.6  I 


1.5 

1.6 

1.7 

1.75 

1.9 

2.2 

2.3 

2.4,5 

2.5 

2.8    I 

4.1 

3.3 

3.3 

3.25 

3.2 

4.45 

4.&5 ; 

3.65 

3.0 

3.5 

3.7 

3.7 

3.8.-) 

3.85 

3.5  ; 

3.5  1 
3.35  I 
3.1  I 
3.0  I 
3.0 
2.95  I 


Apr. 

2.9 

4.25 

6.65 

3.2 

3.2 

3.0 

2.9 

2.9 

2.8 

2.6 

3.15 

2.9 

2.8 

2.6 

2.6 

2.5 

2.45 

2.4 

2.3     I 

2.25  I 

2.25  ! 

2.45 

2.9.5 

2.9    ' 

4.2,5 

4.1  ' 
3.55  I 

3.2  ; 

3.a5 
3.3,5  i 


May.  I  June. 


3.55  ' 

3.6  I 
3.75  , 
3.55  ', 
3.5 
3.35  ' 
3.3    ! 
3.65  i 
3.55  j 
3.7 
3.8.5 
.3.85  i 
3.55  I 
4.1 
5.1     I 
4.1     j 
3.65  ' 

3.7  I 
3.45  I 

3.  as 

3.15 

5.0  ; 
3.75  ' 
3.8.5  I 
4.5  I 
5.6 

7.1  I 
6.1  I 
5.65  ' 
4.3  I 
4.0    I 


July.     Aug.  '  Sept. 


4.5 

4.15 

4.2 

4.2 

4.45 

4.5 

4.45 

3.75  I 

4.25  I 

5.2  I 
5.0 
5.0 
5.a5 
6.0 
6.1  I 
6.7     I 

7.3  I 

7.0  I 

7.45 
7.45  1 
6.95 

7.7    I 
7.25  I 

6.55 
6.  .55  I 
6.7    I 
6.55 
6.35  , 
23.0 


18.6* 

11.2  I 

10.5  I 

9.8  I 

9.3  ' 

8.1  I 
7.75  I 

7.5  ' 
7.25  I 

7.a5  I 

6.8 
6.3 
6.25  I 
6.05 
5.95  I 
5.75  I 

5.6  , 
5.5.5  ; 

5.6  ; 

.5.4 
5.0    I 

5.3  ! 
5.55 

.5.85  i 
.5.95  I 

7.2  I 

7.4  I 
7.5.5  ' 
7.5.5 
7.8 


7.25  , 

7.a5 1 
7.a5 

7.15 
6.85  I 
6.45  , 


5.a5 

5.1     I 

7.05  i 

7.0 

8.25 

7.5 

6.85 


7.15 

6.8 

6.8 

7.2 

7. 15 

6.25 

5.6 

6.1 

,5.55 

5.25 

.5.2 


I 


o.  1 

6.1 

6.15 

6.45 

5.45 

5.3 


5.6 

5.15 

4.8 

4.4 

4.65 

4.8 

4.  .55 

4.6 

4.7 

4.. 55 

5.1 

6.9 

7.9 

7.25 

7.25 

7.0 

6.65 

6.2 

6,1 

6.a5 

6.35 


5.0 

4.75 

4.85 

6.6 

9.2 

9.55 

8.75 


Oct.   I  Nov.  I  I)p«-. 


7.2 
6.65  ' 
6.5 
7.4 
8.2     I 
6.8 
6.35  I 
6.15 
6.55  ' 
7.15 
6.9 
.5.a5 
5.  .55 
5.  .15 
5.2     , 
.5.0 
4.9     ' 
4.75 
4.. 55 
4.55 
4.6     , 
4.4 

4.4  ' 

4.5  1 

4.45 ; 

4.^5  j 
4.1  I 
3.9  ' 
,3.95  I 
3. 85  ■ 
3.ft5  I 


3.9 

3.95 

3.7 

4.2 

4.05 

3.9 

3.85 

3.6 

3.35  I 

3.55 

3.5 

3.05 

3.25 

4.0 

3.95 

5.15 

6.8 

6.2 

6.35 

5.9 

6.0 

5,S5 

5.45 

.5.4.5 

5.1 

4.9 

4.7 

4.65 

4.55 

4.45 


4.i> 
4.i' 
4.i) 

.5..1 

.!..{:. 

5.3 


4.*.' 
4.y 
4.7') 
4.7 
4.65 
4.6 
4..V 
4.4 
4.4 
4.4 
.'i.  s 
.'»  V 
R.l'i 
h  (I 
Hi 
.5.7 
,'«.i' 
i  s 
4  •> 
4.r 


RIO  GRANI>E  NEAR  ROMA,  TEX. 

This  station  was  established  in  1900  by  the  International  (Wator)  Boundary  Coninii:*- 
sion.     It  is  near  Roma,  Tex.,  775  railes  by  river  below  El  Paso. 

The  river  is  straight  for  1  mile  above  and  one-half  mile  below  the  station.  The  ri^l.t 
bank  is  alluvial  deposit  and  overflows  in  high  water  for  a  width  of  250  feet.  The  overflow 
section  is  thickly  covered  with  mesquite  brush.  The  left  bank  is  of  hard  material  and  dt**-^ 
not  overflow.     The  bottom  is  shifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  spiked  to  posts  and  trees.  Low  water  is  1  foot  on  gagf . 
and  the  highest  recorded  flood,  Sc»ptember  16,  1904,  marked  26.0  feet  on  gage. 

The  oliservations  during  1905  were  made  under  the  direction  of  the  Mexican  section  ot 
the  International  (Water)  Boundary  Commission. 
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Discharge-measuremenU  of  Rio  Orande  near  Roma,  Tex.,  in  1905. 


I)at4>. 


Ilydrograpbor. 


Area  of 
section. 


Janiutr}'  3 II-  P.  Guerra. 

January  6 ' do 

January  14 do 

January  17 do , 

January  20 do 

January  24 do 

January  27 do 

February  8 do 

Fpbruary  11 do , 

February  14 do 

February  17 do , 

February  20 do , 

February  23 do 

March  3 \  .do 

Manh  6 do 

Manh  7 do 

Marth  13 do 

Man'h  17 do , 

Manb  23 do , 

April  ♦ do 

April7 do 

A[»rilll do 

April  18 do 

April  24 do , 

April  26 do 

April  27 do 

May2 do 

Mayd do 

May  12 do 

May  16 do 

May  23 do 

May  26 do 

May  31 do 

June2 do 

June  6 do 

Junp  13 do 

June  16 1 do 

June  19 do 

June  22 do 

Juno  27 ' do 

July3 do 

July  5 do 

July  7 1 do 

July  10 do 

July  14 1 do 

July  17 do 

July  20 do 

August  H do 

Au^st  11 do 

August  15 do 

August  17 1 do 

Auguat  22 do , 

Auguat  24 1 do , 


Squarf 
feet. 

3,026 

2,811 

2,042 

1,81.5 

1,854 

1,70* 

1,603 

1,644 

1,6m 

1,653 

1,690 

1,758 

1,500 

1,912 

2,332 

3,683 

2,277 

2,748 

2,324 

3,251 

2,040 

1,929 

2,000 

2.242 

2,801 

2,487 

2,467 

2,575 

3,007 

2,786 

2,736 

3,606 

3,385 

3,584 

2,836 

3,290 

3,645 

4,033 

4,252 

4,557 

8,374 

5,682 

4,368 

3,923 

4,004 

3,850 

3.685 

3, 15.5 

3,299 

4,ft'i8 

3,79(^ 

3,433 

4,143 


Mean 
velocity,  j 

Feet  per 
second. 

2.13  ' 

2.01  I 

2.05 

2.06  I 
2.14 

2.07  I 
1.03 
1.88  • 
1.90 

2.12  I 
1.83  I 
2.07  I 
2.05 

2.23  j 
2.44 

4.24  I 

3.39  > 
4.49  I 
3.47  ! 

4.40  ' 
3.34  I 

2.73  I 
2.87  I 
3.07  I 
4.43  I 
3.62  i 
3.a5 
3.05 
4.11 
3.87 
3.88 
4.80 
4.56 
4.64 
3.72 
3.74 

4.25  j 
4.66  i 
4.93 
5.26 
5.14 
5.22  j 
5.17  ' 
3.67 
2.82  ' 

2.74  I 
2.61  I 
3.94 

4.13  i 
.      4.38 

3.76 
4.05 
4.61  I 


(iage 
height. 

Feet. 
3.8 
3.5 
3.1 
2.9 
3.0 
2.8 
2.7 
2.5 
2.6 
2.6 
2.5 
2.7 
2.5 
3.2 
4.0 
7.05 
4.5 
5.4 
4.6 
6.7 
4.1 
3.8 
3.9 
4.4 
5.6 
4.8 
4.6 
5.0 
6.1 
5.6 
5.55 
7.4 
6.9 
7.3 
5.6 
6.2 
6.9 
7.8 
8.3 
9.0 
17.0 
11.5 
8.7 
7.3 
6.1 
5.7 
5.3 
6.2 
6.6 
7.7 
7.2 
6.9 
7.9 


Dis- 
charge. 

Second- 
feet. 

6,452 

5,644 

4,193 

3.740 

3,959 

11,532 

3,262 

3,089 

3,205 

3.512 

3,100 

3,642 

3,257 

4,263 

5,689 

1.5,600 

7,716 

12,331 

8,066 

14,303 

6,811 

5,260 

5,760 

6,876 

12,422 

8,901 

7,528 

7,858 

12,740 

10,770 

10,628 

17,312 

1.5,4.50 

16,624 

10,546 

12,;«)8 

15,481 

18,803 

20,966 

23,973 

43,041 

29,642 

22,,5<W 

14,387 

11,280 

10,531 

9,63.1 

12,437 

13,641 

17,767 

14,267 

13,912 

19,116 
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Discharge  measurements  of  Rio  Grande  near  Roma,  Tex.,  in  1905 — Continued. 


Date. 


Ilydrographer. 


Septembers...,  H.  F.  Gueira. 

September  8 . . . ' do 

September  13..' do 

September  19 do 

September  21 do 

September  23 . . ' do 

September  29 . . ' do 

October  5 do 

October? do 

October  9 ■ do 

October  13 do 

October  17 do 

October  20 do 

October  24 | do 

November  7  . . . ' do 

November  10. . ' do 

November  17 do 

Novcml)er  20 do 

November  25 do 

NoveJnber  28 do 

December  9 do 

December  11 do 

December  14 do 

December  20 do 

December  23 do 

December  28...' do 


Area  of 
section. 

Mean 
velocity. 

heSS. 

1    Di5. 
^  charp?. 

Sqtiare 

Feet  per 
second. 

Feet. 

2,902 

3.11 

5.2 

1     m 

2,751 

3.01 

4.9 

1     Kir. 

4,083 

4.60 

7.8 

1    is'* 

6.224 

5.38 

12.7 

JU" 

4,933 

4.82 

9.7 

1    a,:^5 

3,763 

4.42 

7.1 

16.W.I 

4,246 

4.59 

8.1 

19.  w 

4,482 

4.74 

8.5 

■2\:.^ 

3,816 

4.42 

7.2 

KO 

3,4-25 

4.11 

6.8 

1     h,p:« 

3,294 

3.63 

6.1 

11.!*" 

2,981 

3.37 

5.5 

lOiMT 

2,836 

2.60 

5.1 

:.i^i 

2.530 

2.64 

4.5 

^i.^^> 

2,334 

2.52 

4.4 

'        5>' 

2,138 

2.06 

4.0 

.       f.rft 

3,031 

4.07 

6.0 

12  ^ 

3.2W 

4.01 

6.6 

13,  JW 

2,814 

3.51 

5.5 

'        9.^ 

2,618 

3.29 

5.0 

v,i.i 

2,706 

3.47 

5-3 

•<,.N 

2,557 

3.08 

4.9 

iS' 

2,358 

3.19 

4.7 

,,  Ml 

2,244 

3.13 

4.4 

7.tf: 

2,938 

3.53 

5.8 

111..' 

2,891 

3.29 

5.5 

u/>A 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15-. 
16.. 


18.. 
19.. 
20. . 
21.. 
22.. 
23.. 
24.. 


28. 
27.. 
28., 
29.. 
30.. 
3i,. 


Day. 
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Jan.  '  Feb. 


3.8 

3.8 

3.8 

3.7 

3.65 

3.55 

3.45 

3.4 

3.4 

3.3 

3.3 

3.25 

3.2 

3.15 

3.05 

3.0 

2.9 

2.9 

2.95 

3.0 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.7 

2.85 

2.9 

3.0 

3.0 


I 


3.0 

3.0 

2.85 

2.8 

2.7 

2,7 

2.6 

2.55 

2.5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.55 

2.95 

2.75 

2.6 

2.6 

2.6 

2.45 

2.4 

2.35 

2.3 

2.15 


Mar. 


Apr. 


2.7 

3.05 

3.15 

2.9 

3.2 

3.85 

6.35 

4.7 

3.65 

3.45 

3.75 

4.5 

4.4 

3.95 

3.9 

3.9 

4.85 

5.25 

4.45 

4.35  I 

4.4  I 
4.55 
4.6    I 

4.5  1 
4.5  I 
4.4 

4.4 

4.3 
4.2 
4.2 


I 
4.1 

4.35 

4.8 

6.75  I 

4.75  ! 

...  I 

4.05 
3.9 
4.0    ' 
3.9    , 
3.85 
3,9    ' 
3.9    I 
4..     j 
4.25  ! 
4.0    • 
3.9    I 
3.95  I 
4.0    I 
3.95  , 
3.9    j 
3.9 
3.95  I 
4.5    \ 
4.35; 
4.85 
4.95  I 
4.65 
5.1 
5.8 


May. 

5.3 

4.6 

4.7 

4.75 

4.7 

4.7 

4.75 

4.8 

5.1 

5.0 

5.05 

6.0 

5.15 

4.8 

5.5 

h.l 

5.05 

4.75 

4.55 

4.45 

4.5 

4.5 

5.15 

4.65 

4.8 

6.75 

6.4 

6.8 

6.65 

7.3 

6.5 


June. 


6.35 

7.0 

6.35 

6.3 

5.85 

5.6 

5.65 

5.55 

5.6 

5.7 

6.15 

6.2 

6.15 

6.4 

6.75 

6.05 

7.4 

7.55 

7.75 

7.7 

7.75 

8.15 

8.15 

7.95 

7.85 

7.65 

8.8 

8.35 

8.0 

8.25 


I 


17.7 
22.3 
16.56 
13.75 
10.9 
9.15 
8.55 
7.9 
7.35 
7.15 
6.95 
6.7 
6.45 
6.2 
5.05 
5.75 
5.8 
6.4 
5.65 
5.45 
5.6 
6.9 
7.2 
6.95 
6.85 
7.15 
7.2 
7.65 
6.9 
6.85 
6.95 


\ug. 

Sept. 

Oct. 

Nov. 
4.76 

Dec. 

7.66 

5.8 

8.2 

4.76 

7.75 

5.55 

6.9 

4.65 

4.7 

7.35 

5.35 

6.6 

4.55 

4.65 

7.1 

5.05 

7.15 

4.45 

4.6 

6.9 

5.2 

8.5 

4.6 

4.55 

6.75 

5.4 

7.85 

4.55 

4.7 

6.65 

5.0 

7.05 

4.45 

4.96 

6.35 

4.9 

6.5 

4.15 

5.45 

6.1 

4.8 

6.55 

4.3 

5.35 

6.4 

4.8 

7.1 

4.05 

5.25 

6.5 

5.1 

7.2 

4.0 

5.a'» 

6.6 

5.45 

6.6 

4.0 

4.9 

6.5 

7.35 

6.2 

4.a5 

4.8 

6.35 

7.45 

5.85 

4.0 

4.75 

7.7 

6.4 

5.66 

4.3 

4.65 

7.35 

6.5 

5.55 

4.25 

4.6 

7.^ 

6.55 

5.5 

5.55 

4.5 

6.7 

6.1 

5.3 

6.15 

4.5 

7.2 

11.3 

5.3 

5.6 

4.5 

6.9 

10.1 

5.55 

6.45 

4.45 

6.9 

9.3 

6.6 

5.9 

4.4 

6.95 

8.7 

5.8 

5.9 

5.1 

7.55 

7.5 

5.1 

5.8 

5.7 

7.7 

5.9 

4.5 

5.75 

.5.55 

6.7 

5.65 

4.3.5 

5.55 

5.6 

6.4 

5.55 

4.5 

5.35 

5.75 

6.4 

5.45 

4.4 

5.05 

5.7 

6.25 

6.4 

4.45 

4.95 

5.65 

6.75 

8.3 

4.3 

4.85 

.5.4 

6.45 

8.9 

4.2 

4.8 

5.15 

6.2 



'■ 

6.0 

RIO   GRAXDE    NEAR    BROWNSVILLE,  TEX. 

This  station  was  established  in  1900  by  tho  Intomational  (Water)  Boundary  Commission. 
Ft  is  about  1  mile  above  Brownsville,  Tex.,  and  in  front  of  Matamoros,  Tamaulipas,  and  960 
mil€>s  by  river  below  El  Paso. 

Between  Roma  and  Brownsville  there  are  man}'^  lagoons  (old  river  beds)  and  lakes  which 
take  river  water  during  moderate  floods,  and  a  largo  area  overflows  quite  deeply  in  larger 
floods.  Much  of  this  water  returns  slowly  to  the  river  as  the  flood  subsides,  so  that  the 
flow  passes  Brownsville  more  uniformly  than  it  does  Roma.  Lai^  quantities  of  water  also 
leave  the  river  entirely,  reaching  the  Qulf  of  Mexico  through  channels  remote  from  the  Rio 
Grande  Local  run-off,  however,  keeps  the  total  water  at  Brownsville  well  up  toward  the 
combined  flow  of  the  San  Juan  and  the  Rio  Grande  at  Roma.  The  river  is  nearly  straight 
for  one-h&lf  mile  above  and  below  the  station.  Both  banks  are  alluvial  and  are  just  about 
level  with  hig^  water.  The  right  bank  is  protected  by  piling.  The  bed  of  the  stream  is 
shifting  sand. 

Discbaiige  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  cable  is 
so  constructed  that  it  can  be  lowered  and  raised.  The  initial  point  for  soundings  is  the 
cable  support  on  the  right  bank. 

The  gage  is  a  vertical  scantling  fastened  to  one  of  the  protection  piles.  High  water  is  13 
feet  OD  the  gage,  and  low  water  is  —1.0. 
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The  obflervations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of 
the  International  (Water)  Boundary  Commission. 

Discharge  measuremerUs  of  Rio  Grande  near  BrovmsviUef  Tex.,  in  1905. 


Date. 


Hydrographer. 


January  2 P.  Guerra. 

January  6 do 

January  10 do 

January  14 do 

January  18 do 

January  22 do 

January  26 I. . . .  .do 

January  30 I .do 

February  3 | do 

February  7 I do 


February  11 . 
February  16 . 
February  24 . 


.do. 
.do. 
.do. 


Febniary  27 ...  I do. 


March  3 . . 
March  7 . . 
March  13 . 
March  17 . 
March  20. 
March  25 . 
March  29 . 
April  2... 
April  6... 
April  11  .. 
April  16  .. 
April  24  . 
April  28  . . 
May  2 . . . . 
May  6.... 
May  10 . . . 
May  14  . . . 
May  18... 
May  22  . . . 
May  26 . . . 
May  30 . . . 

June  3 

June  6 

June  11... 
June  If) . . . 
June  20... 
June  24... 
June  28... 
July  2.... 
July  6.... 
July  10... 
July  12... 
July  18... 
July  22... 
July  26... 


.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do- 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Area  of 
section. 


Square 
feel. 

2,886 

2,712 

2,588 

2,531 

2,381 

2,318 

2,301 

2,247 

2,252 

2.276 

2,138 

2,112 

2,230 

2,122 

2,172 

2,283 

2,321 

2.468 

3,141 

2,926 

2,964 

2,734 

4,010 

2.835 

2.735 

2,535 

3,528 

3,117 

2,635 

2,524 

3.086 

4,015 

2.  .566 

3,675 

4,980 

5,282 

5,136 

4,268 

4,506 

5,516 

5.967 

6.716 

6,103 

6,274 

6,105 

5,148 

4,290 

4,521 

4,071 


Mean     j 
velocity. 


Feet  per  ' 
second. 

2.60  I 

2.59 

2.41 

2.34  , 

2.33 

2.32 

2.30 

2.16 

2.24  , 

2.29 

2.20 

2.17 

2.22 

2.17 

2.21 

2.30 

3.30 

3.41 

3.36 

3.44 

3.43 

3.31  I 

4.55  I 

2.19  . 

2.19  1 
2.03 
3.22 
3.49 
3.33 
3.18. 
3.44  I 
3.27: 
3.35 
3.12  I 

or 

4.60 
4.03  I 
3.65  \ 
3.72  ' 
4.42, 

4.78  , 
4.63  I 
4.60  , 

4.65 ; 

4.11  I 
3.64 

2.79  ] 

3.20  . 
3.50  I 


Gage 
leight. 


heigl 


I     Di9- 
I  char|». 

;  Seconi- 


7eet.    1 

Utt. 

5.3    1 

:.« 

4.7 

7.ci» 

4.3    1 

6.2*1 

^•^    1 

.V'.U" 

3.8    ' 

.i,:»4-. 

3.5    , 

.x.W 

3.4    1 

.7.2*'^ 

3.2    1 

A.Nvi 

3.4    ' 

0,  Ho 

3.5    1 

.'..JH 

3.0    1 

4.7i: 

2.9    1 

4.:*v 

3.1 

K,n 

2.8    1 

4..V6 

2.9    1 

4,7* 

3.5    ! 

5.2:*^ 

5.2    1 

:.fi.^v. 

5.7 

\4H 

7.6    1 

ia:4* 

6.5 

i(i.'»> 

6.5    ' 

i(».  .'^^ 

5.8 

9. '4.'. 

9.25 

l<i.JV. 

5.1 

6.3«r' 

4.9 

6.11'1 

4.0 

.'i.i:^ 

6.8    1 

11.  r: 

7.65 

1«',^V 

6.3 

%''\ 

6.0 

\  .f.'4 

7.5 

ln.f2i 

7.9 

l.>.  1." 

6.1 

V''* 

6.8 

r.-if-j 

10.5 

ii.  i> 

11.2 

24..'** 

10.8 

•Ji  71s! 

8.4 

1.1.  '^v 

9.0 

1ft,": 

11.7 

24.  ''^' 

12.7 

2s.  '•  -■ 

12.2 

2S.4V 

13.1 

2*  .M 

13.5 

'If.\^ 

13.3 

•■»',  t«<t 

11.0 

IVT- 

8.8 

11> 

9.5 

14.4.: 

9.3 

14.  :• 

RIO    GRANDE    BA8IN. 
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Diacharffe  meaaurtments  of  Rio  Grande  near  BroumsvUle^  Tex.,  in  1905 — Continued. 


Date. 


JiUy» r.  Giieira. 

August  3 do 

August  7 do 

August  II do 

August  15 do 

August  19 ' do 

August  24 1 do 

August  28 1 do 

September  1 . . . ' do 

September  6 ..  J do 

September  10..] do 

September  14 do 

September  18 do 


llydrographer. 


September  21 . .] do. 

Sopteml)er25 do. 

September  29 .  J do. 

Octobers I do. 

October? ' do. 

October  11 do. 

October  15 do. 


October  20 ' do. 

October  24 do. 

October  29 ' do. 

Xovember  2 do. 

November  6 do. 

November  8 do. 

November  14  ..' do. 

Novemlwr  18 do. 

Xovember 22  ..' do. 

November 26  ..' do. 

November  29 do. 

Decembers do. 

Di^ember  8 do. 

Deeember  12 do. 

December  17 do. 

December  21 ... ' do. 

neceniber25 do. 

December  29 do. 


Area  of 
section. 

Moan 
velocity. 

H 

Dis- 
charge. 

"VS" 

Feet  per 
tecond.   , 

Feel. 

Second- 
feet. 

4,899 

3.73  ' 

11.65 

18,275 

4,806 

4.42 

11.3 

21,236 

4,561 

4.03 

10.5 

18,382 

4,038 

3.64  1 

9.4 

14,697 

4,118 

3.68, 

9.6 

15,135 

4,621 

3.99. 

10.6 

18,435 

4,723 

4.11 

10.8 

19,390 

4,008 

3.50 

9.25 

14,399 

4,756 

3.32 

9.6 

15,773 

4,160 

2.39 

7.5 

9,946 

4,a'» 

2.21 

7.1 

8,937 

4,091 

2.27; 

7.3 

9,301 

4,899 

3.32 

9.8 

16,287 

6,060 

4.77 

12.8 

28,944 

6,202 

5.00  1 

13.1 

31,029 

3.448 

2.97 

8.1 

10,259 

5,260 

4.39 

12.8 

23,081 

5,407 

4.95 

13.1 

26,749 

4,714 

3.55 

11.3 

16,714 

5,127 

3.14  . 

10.7 

16, 121 

4,416 

2.30 

8.1 

10,171 

4,582 

2.50 

8.5 

11,476 

3,627 

1.88  1 

6.5 

6,802 

3,622 

2.03 

6.1 

7,338 

3,407 

3.22  . 

7.9 

10,956 

3,462 

3.38 

8.1 

11,607 

3,827 

2.15 

6.7 

8,237 

3,630 

2.16 

6.5 

7,833 

4,972 

4.02 

10.1 

20,002 

3,607 

3.74 

8.7 

13,500 

3,272 

3.37 

7.9 

11,011 

3.724 

2.41 

6.6 

8,970 

3,453 

2.21  1 

b.3 

7,638 

3,216 

3.27 

7.8 

10,506 

3,813 

2.46 

f».9 

9,394 

3,506 

2.16  ' 

6.3 

7,767 

3,460 

3.32 

8.0 

11,487 

4,025 

3.  .56  . 

8.6 

14,349 
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Body  ga/ge  height,  in  feely  of  Rio  Grande  near  Brownsville  ^  Tex.ffor  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.    Dec. 


5.45 

5.35 

5.15 

4.96 

4.85 

4.65 

4.6 

4.5 

4.35 

4.25 

4.25 

4.15 

4.25 

4.1 

4.0 

3.95 

3.9 

3.8 

3.8 

3.7 

3.6 

3.5 

3.5 

3.5 

3.5 

3.4 

3.3 

3.2 

3.2 

3.2 

3.2 


3.2 

3.4 

3.4 

3.4 

3.45 

3.6 

3.45 

3.25 

3.1 

3.05 

2.95 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

3.0 

3.1 

3.1 

2.9 

2.9 

2.8 

2.8 


Mar. 

Apr. 

2.7 

6.1 

2.7 

5.75 

2.9 

5.55 

3.15 

5.65 

3.35 

9.0 

3.4 

9.25 

3.45 

6.75 

5.85 

5.6 

7.7 

5.3 

7J 

5.2 

6.0 

5.15 

5.05 

5.1 

5.1 

5.0 

6.1 

5.0 

6.1 

4.95 

5.85 

4.9 

5.7 

4.8 

5.7 

4.75 

6.95 

4.65 

7.55 

4.45 

6.6 

4.4 

6.15 

4.25 

6.1 

4.1 

6.35 

4.05 

6.5 

3.85 

6.65 

3.8 

6.7 

4.6 

6.65 

6.55 

6.5 

6.55 

6.35 

6.1 

6.15 

7.4 

7.5 

6.3 

6.05 

6.15 

6.3 

6.3 

6.2 

6.05 

6.1 

6.45 

6.6 

6.5 

7.35 

7.5 

6.85 

7.7 

7.75 

6.6 

6.1 

6.1 

6.1 

6.1 

6.1 

6.75 

6.8 

6.95 

9.4 

9.75 

10.4 

10.6 


June. 

July. 

11.05 

12.7 

10.35 

13.0 

11.8 

13.1 

12.5 

13.15 

11.7 

13.4 

11.05 

13.5 

9.7 

13.5 

8.8 

13.5 

8.55 

13.5 

8.45 

12.95 

8.4 

11.65 

8.55 

10.9 

8.9 

10.6 

9.0 

10.3 

9.05 

9.7 

9.35 

9.15 

10.15 

8.95 

10.7 

8.75 

11.35 

10.45 

11.75 

12.4 

12.0 

10.8 

12.05 

9.05 

12.5 

8.3 

12.7 

9.2 

12.65 

9.6 

12.3 

9.3 

12.05 

9.8 

12.3 

10.4 

12.75 

11.7 

12.8 

11.4 

10.9 

10.7 
10.9 
11.3 
11.55 
11.1 
10.65 
10.45 
10.25 
9.9 
9.6 
9.4 
9.55 
9.65 
9.75 
9.5 
9.15 
9.9 
10.95 
10.5 
10.4 
10.75 
10.5 
10.3 
10.7 
11.5 
11.65 
9.65 
9.15 
8.6 
9.2 
9.7 


9.5 
8.9 
8.4 
8.0 
7.7 
7.45 
7.2 
7.35 
7.35 
7.15 
6.95 
6.75 
6.75 
7.5 
11.0 
10.95 
9.8 
9.75 
9.55 
9.75 
12.85 
13.05 
13.25 
13.4 
12.25 
9.75 
8.75 
8.35 
8.1 
8.0 


12.75 
13.1 
12.95 
11.45 
10.85 
12.65 
13.1 
13.05 
13.0 
12.25 
11.25 
11.65 
11.55 
11.1 
10.5 
9.7 
9.0 
8.65 
8.4 
8.15 
8.15 
a95 
&5 
8.5 
8.35 
7.6 
6.9 
6.65 
6.45 
6.35 
6.25 


6.2 
6.1 
6.65 
11.55 
10.1 
8.05 
7.4 
8.1 
8.35 
7.9 
7.45 
7.25 
6.95 
6.75 
6.55 
6.4 
6.4 
6.5 
8.95 
9.7 
9.3 
10.15 
10.15 
9.4 
9.1 
&8 
8.45 
8.05 
7.75 
7.3 


6.65 
6.55 
6.45 
&3 
6.3 
6.3 
6.9 


7.35 

7.2 

7.1 

7.05 

6.9 

6.8 

6.65 

6.45 

6.3 

6.15 

6.55 

7.8 

&0 

7.9 

7.8 

8.5 

K5S 

8.2 

7.6 


RIO  SALADO  NEAR  GUERRERO,  TAMAULIPAS,  MEXICO. 

This  station  was  established  in  1900  by  the  International  (Water)  Boundary  CJommiasion. 
The  Salado  is  a  torrential  stream  entering  the  Rio  Grande  from  the  Mexican  side  about  60 
miles  below  Laredo,  or  730  miles  by  river  below  El  Paso.  The  town  of  Guerrero  is  located 
on  the  Salado  some  4  miles  above  its  mouth,  and  the  gaging  station  is  2  miles  above  the 
town. 

The  river  is  a  series  of  pools  and  rapids.  The  best  pool  available  was  chosen  for  the  sta- 
tion. The  river  curves  to  the  left  both  above  and  below  the  cable.  The  banks  are  sand? 
clay,  not  subject  to  erosion.  The  bottom  is  mud.  In  low  water  the  river  is  measured  by 
wading  among  rocks  below  the  station. 

Dischaige  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  sunk  in  the  bank.  Low  water  (no 
flow)  is  —  1  on  the  gage.    The  highest  recorded  flood,  on  June  16, 1903,  gave  17.7  on  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of  the 
International  (Water)  Boundary  Commission. 
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Disduar^  measuremerUs  of  Rio  Salado  near  Guerrero ^  TamautipoB,  Mexieo,  in  1905. 


Date. 


Hydrographer. 


do. 
do. 
do. 


JaDuaiy3. 
January  7 . 
January  11 
January  15 
January  19 

January 23. ..." do., 

January  28 I do., 

February  1 do., 

February  5 ' do. 

February9 do., 

February  13...' do. 

February  17... do. 

February  21 . . .' do . 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


D.  de  Lassaulx. 
....do 


February  25      ' 

March  1 

MarchS 

March  7.... 
March  11... 
March  18... 
March  24. «. 
March  28... 

April  1 

Aprils 

April  10 

AprilH 

April  18 

April  22 

April  26 

May2 

May6 

May  10 

May  12 

May  17 

May  21 

May  26 

May  30 

Junes 

June  7 

June  II 

June  15 

June  20 

June  24 

June  28 

July3 

July7 

July  12 

July  16 

July  20 1 do 

July  23 1 do 

July  27 do 


Area  of 
aection. 


August  1. 
Augusts. 
August  9. 


.do. 
.do. 
.do. 


Square 
feet. 

1,789 

1,766 

1,747 

1,726 

1,481 

1,687 

1,665 

1,650 

1,628 

1,610 

1,615 

1,586 

1,585 

1,565 

1,556 

1,631 

2,050 

1,890 

1,729 

1,685 

1,624 

1,601 

1,583 

1,560 

1,531 

1,510 

1,492 

1,489 

1,632 

1,471 

1,411 

1,707 

1,482 

1,452 

2,421 

2,520 

1,688 

1,580 

1, 475 

1,446 

1,366 

1,416 

2,076 

2,384 

1,762 

1,774 

1,708 

1,695 

1,784 

1,716 

1,681 

1,509 

1.559 


Mean 
velocity. 

Gaee 
height. 

Dia- 
charge. 

Feet  per 
aecond. 

Feet, 

Seeond- 
feet. 

0.51 

3.6 

916 

.49 

3.5 

871 

.46 

3.4 

795 

.42 

3.3 

727 

.43 

3.2 

638 

.36 

3.1 

609 

.34 

3.0 

560 

.29 

2.9 

485 

.26 

2.8 

431 

.25 

2.7 

404 

.25 

2.6 

406 

.25 

2.5 

397 

.25 

2.5 

396 

.24 

2.4 

369 

.23 

2.3 

352 

.26 

2.7 

419 

1.01 

4.8 

2,067 

.76 

4.0 

1,441 

.40 

3.3 

683 

.32 

3.0 

539 

.27 

2.8 

435 

.27 

2.7 

428 

.26 

2.6 

415 

.26 

2.4 

401 

.24 

2.3 

366 

.23 

2.2 

350 

.18 

2.1 

265 

.17 

2.0 

249 

.32 

2.9 

518 

.18 

2.1 

268 

.16 

1.7 

219 

.38 

3.3 

666 

.18 

2.1 

266 

.16 

1.9 

239 

2.26 

6.75 

5,479 

2.46 

7.2 

6,194 

.80 

4.0 

1,506 

.49 

3.4 

773 

.42 

3.0 

624 

.29 

2.7 

423 

.25 

2.3 

337 

.31 

2.8 

436 

.     1.86 

6.0 

3,861 

3.03 

8.2 

7,218 

1.43 

5.2 

2,523 

1.29 

4.9 

2,282 

1.23 

4.7 

2,095 

1.34 

5.0 

2,275 

1.67 

5.5 

2,984 

1.41 

6.1 

2,423 

1.19 

4,9 

1,992 

1.07 

4.6 

i,n8 

.98 

4.4 

1.530 

86  STREAM    MEASUREMENTS    IN   1905,   PART    X. 

Discharge  measurements  of  Rio  Salado  Tiear  Guerrero,  Tamaulipas,  Mexico,  in  7905— Cont'd 


Date. 


Hydrographer, 


August  13 D.  de  Lassaulx  . 

August  18 do 


August  23 

...  .do 

August  28 

do 

September  2 . . . 

do 

September  7 ... 

do 

September  15 . . 

^^ 

September  20 . . 

do 

September  22 . . 

do 

September  25 . . 

do 

September  29 . . 

do 

October  4 

do 

October  8 

do 

October  12. 

do 

October  16 

do 

October  21 

do 

October  26  . 

do 

October  29 

....do 

November  2 . . . 

do 

November  6 . . . 

do 

November  10 . . 

do 

November  14 . . 

do 

November  18 . . 

do 

November  22 . . 

do 

November  27 . . 

do 

December  1 

do 

December  6 

do 

December  10 

.      do 

December  15 

do 

December  19... 

do 

December  23 

.do 

December  28... 

do 

Area  of 
section. 

Square 
feet. 

1,535 
I  1.488 
I        1,469 

1,427 
I  1,405 
I  1>405 
I  1,371 
I        1,973 

2,618 
'  1,427 
I        1,368 

I      2,  ail 

I        1,389 
1,354 
I        1,296 
:        1.907 
1,260 
1,243 
1,460 
I        1.246 
1        1,225 
I        1,202  ! 
'        1.207  ' 
1.280  I 
I       "1,208  ' 
I        1.172  I 
i        1,223  j 

1,152 
I  1, 152 
1,220 
1,193 
1,164 


Moan 
velocity. 


Feet  per 
second. 

0.90  i 


.74  I 
.71 
.66  I 
.62  ' 
.57  I 
2.43  ' 

3.82 

I 
.83 

.65 
2.61 

.77 

.69 

.61 
2.23 

.52 

.50 

.93 

.45 

.42 

.40 

.39 

.48 

.38 

.38 

.41 

.37 

.37 

.41 

.36 

.36 


Gage 
height. 


Feet. 
4.3 
4.0 
3.8 
3.7 
3.6 
3.5 
3.4 
6.4 


9.3 

3.8  I 
3.5 
7.0 
3.8 
3.6 
3.3  I 
6.4 
3.1 
3.0 
4.0, 
3.0  j 

2.9  I 
2.8 
2.8  I 
3.2  I 

2.8  i 
2,7 
2.9, 
2.6  I 
2.6  I 

2.9  I 
2.7 
2.6 


Dis- 
charge. 

Second- 
ffft. 

uv: 

k:i' 

7K5 
4,7!'^ 
lo.fi« 
1. 1>1' 

.-..•Jll 

9,V. 

791 

4.J61 

N)i 

l..»l 
.ViH 

.w 

4> 

4Tf'. 
fill 
464 
44*. 

.VI" 

42: 

42^ 

.vr. 

4.V. 
4]^ 
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Daily  gage  heightf  in  feet,  of  Rio  Salado  near  Guerrero^  TamaxdipaSy  Mexico^for  1905. 


Day. 


Jan.      Fob. 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 

18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


I 


3.6 

3.6 

3.6 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.1  I 

3.1  I 

3.1  I 

3.0  I 

3.0 

3.0  I 

3.0  ^ 

2.9  ' 


2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2,6 

2.6 

2.5 

2.5 

2.5 

2.75 

2.55 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 


Mar.  I  Apr. 


I 


2.3 

2.3 

2.3 

2.45 

2.7 

4.55 

4.76 

4.1 

3.2 

3.8 

3.85 

.5.25 

3.0 

3.0 

2.9 

2.9 

3.15 

3.3 

3.25 

3.15 

3.5 

3.85 

3.3 

3.05 

3.0 

3.0 

2.9 

2.8 

2.8 

2.8 

2.8 


May.  '  Jane.    July. 


2.7 

2.6  I 
2.6  I 
2.6 
2.6  ] 
2.5  I 
2.5, 
2.5 
2.4  1 
2.4  , 
2.4 
2.4  I 
2.3  I 
2.3  ] 
2.3  I 
2.2 
2.2  ' 

2.2  I 
2.2 
2.1  I 
2.1  I 
2.1 
2.1  ' 
2.1  I 
2.0  ' 
2.0, 
2.2 

2.3  I 
2.0 


2.7 

2.85 

2.45 

2.25 

2. 15 

2.0ry 

2.0 

2.1 

1.8 

2.5 

3.4 

3.15 

2.8 

3.0 

2.55 

2.4 

2.1 

2.2 

2.2 

1.9 

1.85 

1.8 

1.7 

1.7 

3.9 

7.1 

4.3 

4.7 

5.7 

7.3 

5.6 


4.8 
4.7 
5.2    I 

t:i 

3.7 
4.0    , 
4.0 
3.4 
3.25  I 
3.0 
3.0 
2.9    1 
2.8 
2.7 
2.6 
2.5 
2.4 
2.35  I 
2.3 
3.05  I 
3.2     I 
2.95 
2.7     ' 
2.5    , 
2.35  , 
3.0 
5.9    \ 
4.H     I 
4.0 


Aug.     Sept.  '   Oct.      Nov. 


3.95 
6.9 
8.35 
9.4 
5.9 
5.45 
5.2 
5.15  I 
5.15  I 
5.05  I 
5.0    t 
4.9    I 
4.9    i 
4.8 

4.8  ' 
4.7     I 

5.9  , 
4.85 
5.4 
4.9 
6.7 
5.75 
5.45  I 
5.35 
5.25  ' 
5.2 
5.1 
5.05 
5.0 
4.9 
4.9    I 


4.85 

4.8 

4.75 

4.7 

4.6 

4.6 

4.5 

4.5 

4.5 

4.4 

4.45 

4.3 

4.3 

4.2 

4.15 

4.1 

4.1 

4.0 

4.0 

3.95 

3.9 

3.9 

3.8 

3.8 

3.8 

3.7 

3.7 

3.7 

3.C>5 

3.6 

3.6 


3.55 
3.55 
3.5 
3.5 
3.55 
3.6 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 
4.7 
6.7 
7.75 
9.3 
4.95 
4.25  I 
3.85 
3.75  j 
3.65  ' 
3.55  I 
3.5    I 
3.5    ' 
I 


3.5  I 
3.4    I 

3.4  I 

7.1  i 
5.9  , 
4.65 
4.0 
3.8  I 
3.75  I 
3.65 

3.5  I 
3.8  I 
3.55  1 

3.4  I 
3.3 
3.3    ! 
3.3    I 

3.2  ! 
3.2 

3.6  I 
6.2 
6.2 

4.05  i 
3.45  , 
3.3 
3.1     ; 
3.1 
3.0 
3.0    ' 
3.0 
3.0    ' 


4.06 

4.0 

3.6 

3.2 

3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.8 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

4.3 

4.6 

3.15 

3.3 

3.05 

2.95 

2.9 

2.85 

2.8 

2.8 

2.8 

2.7 


2.7 

2.7 

2.7- 

2.7 

2.6 

2.85 

2.75 

2.7 

2.65 

2.6 

2.6 

2.65 

2.7 

2.7 

2.6 

2.6 

2.6 

2.66 

2.85 

2.85 

2.85 

2.05 

2.85 

2.7 

2.7 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 


RIO  SAN  .RTAN    NEAU   SANTA   ROSALIA  RANCH,  TAMAITI^IPAS,  MKXICO. 

This  station  was  e.stablished  in  1900  by  the  International  (Water)  Boundary  Commis- 
.sion.  The  San  Juan  is  a  long  torrential  stream  entering  the  Rio  Grande  15  miles  below  Roma 
and  790  miles  by  river  below  F^l  Paso.  Six  miles  above  its  mouth  is  the  town  of  Camargo. 
The  station  was  first  placed  12  miles  alx)ve  Camargo,  but  in  time  of  heavy  flood  in  the  Rio 
Grande  backwater  reached  the  station,  and  on  July  14,  1902,  it  was  moved  6  miles  farther 
upstream  to  its  present  location.     It  Is  now  above  backwater. 

Both  banks  are  sandy  clay  which  are  alx)ve  high  water  and  do  not  erode.  The  bottom  is 
sand,  which  erodes  slightly  in  flood. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  initial 
point  for  soundings  is  the  cable  support  at  the  right  bank. 

Tlie  gage  is  an  inclined  scantling  spiked  to  p<xsts  and  a  tree.  Low  water  (no  flow)  is  0  on  the 
gage.     The  highest  recorded  flood,  on  September  16,  1904,  reached  27  feet  on  the  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of  the 
International  (Water)  Boundary  Commission. 
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Discharge  TMcuunmenis  of  Rio  San  Jrian  near  Santa  Romdia  ranch,  TamaulipaSf  Mexico, 

in  1906, 


Date. 


January  4.. 
January  9.. 
January  14. 
January  18 . 
January  21 . 
January  26 . 
January  30 . 
February  4. 
Februarys. 


Hydrographer. 


S.  Jaso. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 


February  12 . . .' do . 

..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 


February  16 
February  20 
February  24 
February  28 

March  4 

March  6 

March  8 

March  13... 
March  17... 
March  21... 
March  25... 
March  29... 

Aprils 

April? 

April  12.... 

April  20 

April  24 

April  28 

May3 

May  8 

May9 

May  12 

May  17 

May  22 

May  26 

May  31 

June  2 

June  3 

Junes 

June  9 

June  13 

June  17 

Juno  22 

June  27 

July  3 

July  7 

July  11 

July  15 

July  16 

July  18 

July  19 1 do 

July  25 ' do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dift- 
charpp. 

Square 
feet. 

Feel  per 
second. 

Feel, 

Seconds 
feet. 

%6 

0.31 

2.5 

209 

650 

.25 

2.5 

165 

626 

.26 

2.3 

IfiO 

621 

.19 

2.2 

117 

618 

.18 

2.2 

113 

600 

.12 

2.0 

74 

614 

.13 

2.0 

81 

501 

.13 

2.0 

77 

601 

.14 

1.95 

fi2 

543 

.11 

1.7 

58 

545 

.10 

1.7 

54 

583 

.12 

2.0 

m 

636 

.17 

2.3 

109 

587 

.11 

2.0 

fi3 

567 

.10 

1.9 

57 

817 

.72 

3.4 

586 

1,839 

1.82 

7.2 

3,345 

609 

.29 

2.2 

17« 

658 

.40 

2.6 

334 

630 

.36 

2.5 

227 

506 

.33 

2.2" 

IM 

552 

.20 

1.9 

113 

614 

.32 

2.4 

198 

453 

.12 

1.4 

53 

488 

.15 

1.6 

74 

434 

.12 

1.25 

52 

748 

.58 

3.35 

436 

493 

.10 

1.4 

49 

414 

.12 

1.3 

49 

1,466 

1.51 

6.45 

..191 

877 

.89 

3.05 

778 

448 

.16 

1.7 

•n 

344 

.09 

1.1 

3D 

308 

.06 

.9 

25 

310 

.08 

1.0 

36 

2,431 

2.53 

10.25 

6,142 

3,736 

3.92 

15.65 

I4.6C 

2,794 

2.41 

11.7 

6,741 

1,283 

1.98 

5.65 

2,i4l 

541 

.66 

3.2 

355 

389 

.34 

2.3 

132 

307 

.21 

1.75 

66 

970 

1.34 

4.1 

1.2* 

359 

.44 

2.55 

158 

312 

.22 

1.8 

69 

256 

.10 

1.3 

J5 

219 

.07 

1.0 

16 

202 

.07 

.9 

15 

491 

.74 

3.0 

.161 

3,883 

4.04 

16.35 

15,676 

1,748 

2.58 

10.1 

4.513 

288 

.44 

2.3 

127 

BIO   GRANDE   BAfUN. 
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Disduur^  measurementa  of  Rio  San  Juan  near  Santa  Rosalia  ranch,  TajnavlipaSf  Mexico, 

in  ida5— Continued. 


Date. 


July  31 

August  4 

Augusts 

August  11 

August  14 

August  18 

August  22 

August  26 

August  30 

September  4. . 
September  17. 
September  19. 
September  20. 
September  21 . 


Hydrographer. 


S.JMO. 

....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do,. 
....do.. 
..-.do.. 


September  25. .' do. 

September  29. . ' do. 

Octobers i do 

October  4 do. 

October? do. 

..do. 

..do. 

..do. 


Octobers... 
October  9. . . 
October  11.. 

October  13 | do 

October  16 j do 

October  21 1 do 

October  26 do 

November  3 . . . ' do 

November  6 ...  I . ...  .do 

November  9 do 

November  13 .  .| do 

November  18 . .  I do 

November  21  ..| do 

November  27 do 

Decern  ber  3 ' do 

December  9 do 

December  14. do 


December  18. 
December  22.. 
December  27. 
December  30. 


.do. 
.do. 
.do. 
.do. 


Area  of 
section. 


atmare 
feet. 

190 

167 

151 

371 

229 

153 

135 

118 

108 

101 

382 

626 

3,955 

2.521 

653 

231 

180 

1,485 

2,620 

1,761 

1,386 

605 

1,481 

580 

470 

462 

2,170 

1,661 

1,614 

1,083 

954 

1,844 

917 

960 

1,050 

709 

712 


velocity. 


Feet  per 
iecond, 

0.14 

.12 

.08 

.91 

.29 

.15 

.08 

.08 

.06 

.06 

.90 

2.16 

4.57 

3.35 

1.77 

.56 

.30 

2.68 

3.52 

3.28 

2.35 

1.45 

2.63 

1.30 

.82 

.82 

3.77 

3.39 

2.54 

1.92 

1.87 

2.41 

1.42 

1.15 

1.72 

1.40 

1.23 

1.14 

.98 

.76 


hel^t. 

Dis- 
charge. 

Second- 

Feet. 

feet. 

1.5 

27 

1.3 

20 

1.1 

12 

2.9 

338 

1.8 

66 

1.2 

23 

.9 

11 

.8 

10 

.7 

7 

.6 

6 

2.8 

345 

4.85 

1,354 

16.5 

18,071 

13.15 

8,444 

5.05 

1,155 

2.2 

129 

1.7 

54 

6.55 

3,973 

13.65 

9,230 

10.2 

5,781 

8.0 

3,262 

4.7 

875 

8.6 

3,899 

4.5 

756 

3.3 
3.2 

14.7 

11.2 
8.75 
6.6 
5.9 

10.75 
4.9 
4.4 

.5.45 
4.3 
4.2 
3.9 
3.7 
3.6 


387 

378 

8,179 

5,625 

4,102 

2,077 

1,786 

4,445 

1,305 

1,104 

1,801 

990 

875 

727 

585 

485 
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DaUy  gage  height,  in  feet,  of  Rio  San  Juan  near  Santa  Rosalia  Ranch,  TamaidipjLs,  Mexia>, 

for  1906. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8., 

9. 
10., 
11.. 
12.. 
13.. 
14,. 
15. . 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 


27. 
28.. 
29.. 


Day. 


Jan. 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2  5 

2.5 

2.5 

2.4 

2.4 

2.35 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 


Feb.  '  Mar.  |  Apr. 


I 


2.0    ■ 
3.25 
2.3    I 
2.0 
1.9    I 
1.0    I 
1.9 
1.9    I 
2.0    ' 
1.95  I 
1.85  ■ 
1.75 

1.7  I 

1.8  I 
1.8 

1.7 
2. 15  , 
2.0 
1.95 
2.1 


2.0 

2.0 

1.9 

1.9 

2.6 

3.8 

4.1 

6.6 

4.2 

3.2 

2.45 

2.3 

2.2 

2.2 

2.65 

2.5 

2.8 

2.85 

2.7 

2.6 

2.5 

2.4 


2.1 

2.2 

2.35 

2.1 

2.3 

2.3 

2.0 

2.25 

2.2 

2.0 

2.2 

2.05 

2.0 

2.1 

2.0 

2.0 

2.0 

1.95 

2.0 

1.9 

2.0 

1.8.5 

2.0 

1.7 

1.7 

1.7 

2.2 

1.7 

1.6 

1.5 

1.4 

1.4 

1.45 

1.5 

1.6 

1.55 

1.5 

1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

2.25 

2.6 

2.1 

1.4 

l.S.'i 

1.3 

1.25 


May. 

1.4 
1.35 
1.3 
1.3 
1.3 
1.3 
1.25 
4.6 
3.5 
2.45 
1.95 
1.8 
1.65 
1.45 
1.3 
1.2 
1.1 
1.1 
1.05 
1.0 
.9 
.9 
.9 
.9 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
8.5 


June. 

July. 

7.4 

2.a5 

14.1 

1.95 

10.4 

1.75 

10.55 

1.6 

6.0 

1.5 

5.2 

1.4 

4.35 

1.25 

3.46 

1.1 

3.05 

1.1 

2.65 

1.0 

2.55 

1.0 

2.4 

1.0 

2.25 

.95 

2.15 

.9 

1.95 

.9 

1.85 

2.9 

1.7 

6.2 

1.6 

1.55 

1.5 

1.7 

5.65 

4.85 

3.6 

3.3 

3.35 

3.35 

3.15 

2.35 

1.95 


15.2 
11.45 
6.15 
5.1 
3.25 
2.75 
2.45 
2.25 
2.05 
1.9 
1.8 
1.7 
1.6 
1.5 


Aug.     Sept, 


1.5 

1.4 

1.4 

1.3 

1.3 

1.3 

1.2 

1.3 

1.1 

1.1 

2.95 

2.7 

1.95 

1.75 

1.55 

1.45 

i.a5 

1.15 

1.1 

1.0 

.95 

.9 

.9 

.85 

.8 

.8 

.7 

•7    ! 

.7 

.7 

.7 


0.6 
.6 
.6 
.5 
.5 
.5 


2.35 
2.5 
4.0 
14.5 
11.75 
6.15 
4.3 
3.25 
3.9 
3.85 
2.75 
2.35 
2.15 
2.0 


Oct.      Nov.      r>ec. 


1.95 

1.75 

3.5 

6.6 

5.4 

4.55 

ii.gr 

11.3 
7.35 
5.45 
4.55 
6.9 
8.5 
5.65 
4.9 
4.45 
4.1 
3.85 
3.65 
3.55 
3.25 
3.35 
3.45 
3.35 
3.3 
3.2 
3.1 
3.1 
3.0 
3.0 
3.0 


4-75 
19.3 
14.45 

9.  as 

8.25 
10.35 
11.7 
10.95 
8.7 
9.  .35 
8.0 
6.9 
6.6 
6.6 
6.65 
6.5 
5.85 
5. 75 
5.65 
5.55 
9.1 
6.75 
5.95 
5.55 
5.3 
5.2 
4.9 
4.8 
4.7 
4.6 


4.6 

4..V; 

4  4 

4-3 

4.3 

4.35 

4.5 

4.7 

5.45 

5.3 

4.15 

4.5 

4.4 

4.3 

4.3 

4.25 

4.2 

4.2 

4.1 

4.1 

3.9 

3.9 

3.9 

3.9 

3.8 

3.7 

3.7 

3.7 

3.6 

3.6 

3.6 


Note.— No  flow  September  7-16. 


CONEJOS  lirVTSR  NEAR  MOGOTE,  COLO. 

Conejos  River  is  the  largest  tributary  of  the  Rio  Grande  in  Colorado.  Its  source  is  the 
slopes  of  Conejos  Peak  and  adjoining  mountains,  which  have  a  general  altitude  of  12,000  feet. 
The  general  course  is  very  irregular.  Half  of  this  course  is  in  canyon,  while  the  lower  half  is 
through  the  broad,  almost  level  San  Luis  Valley.  The  lower  basin  is  composed  of  gravelly 
mesas  which  merge  into  the  level  valley  lands  below.  Rainfall  data  collected  at  Conejos  by 
the  United  States  Weather  Bureau  for  a  few  months  give  the  mean  annual  rainfall  as  10 
inches.  The  precipitation  increases  with  the  altitude  to  approximately  20  inches  in  the  head 
waters.  Irrigation  as  heretofore  practiced  has  l^een  very  crude,  and  almost  the  entire  nor- 
mal flow  of  the  river  at  low  water  is  required  for  the  numerous  small  ditches  whicli  render 
cultivation  possible. 

This  station  was  established  August  25,  1899,  by  A.  L.  Fellows,  and  is  located  500  feet 
below  the  highway  bridge  4  miles  above  Mogote,  Colo.,  in  T.  33  N.,  R.  7  W.,  New  Mexico 
principal  meridian.  The  nearest  railroad  station  is  Antonito,  Colo.,  12  miles  east..  This 
station  was  discontinued  in  the  fall  of  1900  and  reestablished  in  the  spring  of  1903.  The 
fact  that  Conejos  River  is  the  chief  tributary  of  the  RioGrande  inColorado  makes  this  station 
of  importance,  as  it  is  alx)ve  all  diversions,  of  which  there  are  a  great  many  in  Conejos  Valley. 
A  number  of  storage  reservoirs  are  proposed  for  this  basin. 
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The  channel  at  the  gage  has  a  very  gentle  curve,  and  the  bed  is  composed  of  small  bowlders 
and  cobblestones.  The  banks  arc  low,  of  alluvial  material,  and  will  overflow  during  very 
high  water.  At  extremely  high  Hti\ges,  water  passes  through  low  depressions  around 
both  sides  of  the  channel  and  is  not  registered  on  the  gage.  Such  was  the  c«se  during  the 
extreme  high  water  of  June,  1905.  The  velocity  is  moderate  at  low  water  at  this  section. 
At  the  highway  bridge  above  the  gage  the  channel  is  90  feet  in  width,  with  a  9-foot  crib  pier 
breaking  the  current  at  the  center  of  stream.  The  section  is  not  uniform,  and  is  composed 
of  bowlders  and  cobblestones.  During  the  high  water  of  June  a  considerable  volume  of  water 
passed  around  the  right  end,  nmning  over  the  bridge  to  a  depth  of  about  6  inches.  This  high 
water  also  eroded  the  channel  greatly  and  changed  its  alignment  for  1  mile  above  and  many 
miles  below.  During  August  and  the  remaining  portion  of  the  year  this  section  was  partially 
ol>structed  by  a  temporary  rock  and  log  dam  extending  at  a  slight  angle  upstream  and  under 
the  left  span  of  the  bridge.  This  dam  was  for  the  purpose  of  diverting  water  for  irrigation 
and  will  probably  go  out  with  high  water.  At  low  water  the  velocity  is  moderate  at  the 
station,  and  at  high  stages  it  is  very  swift. 

Discharge  measurements  are  made  at  the  gage  rod  during  low  water,  and  from  the  down- 
stream side  of  the  highway  bridge  during  high  water.  The  initial  point  for  soundings  is 
the  face  of  the  right  abutment. 

The  gage  is  an  inclined  stafT  fastened  to  a  large  stump  on  the  left  bank  of  the  river  at 
Mr.  King's  ranch.  Gage  heights  range  from  1  to  6  feet  on  the  gage.  During  1905  the  gage 
was  read  twice  each  day  by  Miss  Nellie  King.  The  bench  mark  is  the  center  of  three  20- 
pcnny  nails  driven  into  the  base  of  a  lai^ge  cottonwood  tree,  300  feet  south  of  gage;  elevation, 
7.S7  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
I'nil^^d  States  Geological  Survey  (Ann=Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  37,  pp  278-279;  50,  p  348;  99,  p  397;  132,  p  94- 
Dischargc:  WS  37,  p  279;  50.  p  348;  99,  p  398;  132,  p  95. 
Discharge,  monthly:  Ann  22,  iv,  p  .348;  99,  p  399;  132,  p  96. 
(iape  heights:  WS  37,  p  279;  50,  p  348;  99.  p  398;  132,  p  95. 
llHttng  tables:  WS  52,  p  519;  99,  p  399;  132   p  96. 
S<?opage  computations:  WS  50,  p  306. 

Discharge  measurements  of  Conejos  River  near  Mogote,  Gclo.f  in  1905. 


Date. 


Hydrographer. 


April  21 R.I.  Meeker.. 

June  22 ; do 

July  27 , do 

Scptemtjer  19  <» . ' do 


I  Width 


Feet. 
76 

81 
66 
65 


,  •  Area  of 
'•    section. 

Mean 
velocity. 

Gaee 
height. 

Dis- 
charge. 

1 

Square 
1     /eel. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

]           162 

2.01 

2.20 

328 

289 

4.60 

3.65 

1,356 

151 

1.64 

2.00 

246 

1       '' 

1.02 

1.30 

62 

aWading  at  gage  rod. 
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DaUy  gage  height,  in  feet,  of  Conejos  River  near  Mogote,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.6^ 

1.4 

1.5 

1.55 

1.6 

1.6 

1.75 

1.85 

2.0 

2.1 

2.0 

2.0 

2.05 

2.0 

2.1 

2.05 

2.15 

2.2 

2.35 

2.2 

2,25 

2.35 

2.3 

2.2 

2.2 

2.3 

2.5 

2.7 

2.9 

3.05 

3.4 
3.4 
3.0 
2.8 
2.7 
2.55 
2.7 
2.85 
3.0 
2.85 
2.75 
2.75 
.  3.0 
3.1 
3.55 
3.9 
4.15 
4.3 
4.35 
4.45 
4.45 
4.5 
4.6 
4.75 
4.75 
4.85 
4.8 
4.6 
4.05 
4.25 
4.5 

4.8 

5.1 

5.15 

5.55 

5.65 

4.4 

5.05 

5.35 

5.05 

4.9 

4.85 

4.7 

4.7 

4.6 

4.7 

4.55 

4.3 

4.2 

4.1 

3.95 

3.8 

3.7 

3.8 

3.7 

3.6 

3.55 

3.55 

3.5 

3.4 

3.3 

3.2 

3.0 

3.0 

3.35 

3.6 

3.65 

2.35 

2.65 

2.4 

2.55 

2.55 

2.45 

2.4 

2.4 

2.5 

2.5 

2.3 

2.2 

2.25 

2.4 

2.45 

2.45 

2.4 

... 

2.1 

2.0 

2.05 

2.2 

2.4 

2.3 

2.15 

1.7 

2.2 

2.25 

2.4 

2.1 

2.2 

2.2 

2.15 

2.05 

1.9 

2.25 

2.1 

1.9 

1.9 

1.8 

1.7 

1.7 

1.65 

1.6 

1.65 

1.6 

1.6 

1.6 

1.6 

1.8 

1.7 

1.7 

1.65 

1.75 

1.7 

1.7 

1.7 

1.6 

1.5 

1.5 

1.55 

1.55 

1.6 

1.5 

1.5 

1.5 

1.5 

1.4 

..4 

1.4 

1.4 

1.4 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.4 

1.4 

1.4 

1.4 

1.6 

2 

1.55 

3 

1.S 

4 

1.4 

5 

14 

6 

1.4 

7 

\X. 

8 

1.3 

9    

1.3 

10 

13 

11 

1.2 

12 ' 

1.2 

13 

1.2 

14 

1.2 

15 

1.2 

16 

1.2 

17 

1.3 

18 

1.3 

19 

1.3 

20 

1.3 

21 

1.3 

22 

1.3 

23 '. 

1.4 

24 

1.5 

25 

1.0 

28 

1.4 

27    

1.4 

28 

1.4 

29 

1.4 

30 

1.4 

31 

1.4 

Station  rating  taUefor  Conejos  River  near  Mogote,  Colo.,  from  AprU  1  to  June  5, 7905. 


Gaee 
height. 

Discharge.  1 

Gace 
height. 

Feel. 

Discharge. 
Second- feel. 

Feet. 

SecoTid-feeiA 

1.40 

25 

2.40 

42.5 

1.50 

55    ' 

2.50 

480 

1.60 

85 

2.60 

540 

1.70 

120    1 

2.70 

600 

1.80 

155     1 

2.80 

660 

1.90 

190     1 

2.90 

725 

ZOO 

230 

3.00 

795 

2.10 

275     \ 

3.10 

870 

2.20 

320 

3.20 

950 

2.30 

370    1 

3.30 

1,030 

Gaee 
height. 

Discharge. 

Feet. 

Second-feet. 

3.40 

1,120 

3.50 

1,210 

3.60 

1,310 

3.70 

1,410 

3.80 

1,510 

3.90 

1,610 

4.00 

1,720 

4.10 

1,830 

4.20 

1,040 

4.30 

2,060 

Gace 
height. 

Dlacharigp. 

Feet. 

•Second-feet. 

4.40 

2.180 

4.50 

1         2,300 

4.60 

1         2.430 

4.70 

1          2,560 

4.80 

1          2,690 

4.90 

2.820 

5.00 

1          2,950 

5.20 

3,230 

5.40 

3.510 

5.60 

1          3,800 

The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  one  discharge  meft«- 
urement  made  during  1005  and  on  1904  measurements.    It  is  not  well  defined. 
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Station  rating  table  for  Conejos  River  nectr  Mogote,  Colo,  ^  from  June  6  to  October  5/,  1906. 


(iage 
height. 

Discharge. 

1    hef^\. 

Discharge. 

1     Gage 
height. 

Discharge. 

i  hel^t. 

Dlsoharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 
1       3.40 

Second-feet. 

1     Feet. 

Second-feet. 

1.20 

45 

2.30 

375 

1,120 

1        4.50 

2,300 

1.30 

60 

1        2.40 

425 

1        3.50 
1        3.60 

1,210 

{       4.60 

2,430 

1.40 

80 

1        2.50 

480 

1,310 

4.70 

2,560 

1.50 

100 

2.60 

540 

i        3.70 

1,410 

1        4.80 

2,690 

l.GO 

125 

1        2.70 

600 

1        3.80 

1,510 

4.90 

2,820 

1.70 

155 

2.80 

660 

3.90 

1,610 

5.00 

2,950 

l.W 

185 

,        2.90 

725 

4.00 

1         1,720 

5.10 

3,090 

1.90 

215 

3.00 

795 

4.10 

1         1,830 

5.20 

3,230 

2.00 

250 

3.10 

870 

4.20 

1          1,940 

5.30 

3,370 

2.10 

290 

3.20 

950 

4.30 

1         2,060 

5.40 

3,610 

2.20 

330 

\        3.30 

1,030 

4.40 

1         2,180 

1 

The  above  table  is  applicable  only  for  open  channel  conditions, 
urements  made  during  1906.    It  Is  not  well  defined. 


It  is  based  on  three  discharge  meas- 


Eslimated  montkly  discharge  of  Conejos  River  near  Mogote^  Colo, ^  for  1906, 
[Drainage  area,  2fi2  square  miles.] 


Month. 


Discbarge  in  second-feet. 


Mean. 


April 

May 

June , 

July , 

August 

September. . 
October 




-- 

Maximum. 

Minimum. 

832 

25 

2,755 

510 

3,875 

1,030 

1,360 

250 

425 

125 

155 

52 

125 

45 

,    Total  in 
'  acre-feet. 


207   I 
1,544 
2,226   I 

528   I 

213 

87.4  I 

71.5  , 


17,670 

132,500 
32,460 
13,100 
5,201 
4,306 


Run-ofl. 


Seoond-feet 

per  square 

mile. 


1.05 

5.48 

7.89 

1.87 

.755 

.310 

.254 


Depth  in 
inches. 


1.17 

6.32 

8.80 

2.16 

.870 

.346 

.293 


The  period. 


300,300 


PECOS  RIVER  AT  SANTA  ROSA,  N.  MEX. 

This  station  was  established  May  5,  1903,  by  H.  C.  Hurd.  It  was  originally  located  at 
the  bridge  of  the  Chicago,  Rock  Island  and  Pacific  Railway,  but  was  moved  later  in  the  year 
to  a  point  335  feet  above  the  railway  bridge. 

The  bed  of  the  river  is  solid  rock,  overlaid  by  quicksand  to  the  depth  of  2  or  3  feet  in 
the  long  dry  season.  The  current  is  never  sluggish  and  becomes  very  swift  during  the  time 
of  floods.  The  channel  is  straight  for  one-fourth  mile  above  and  below  the  station.  Both 
banks  are  high  and  can  not  overflow. 

Discharge  measurements  are  made  by  means  of  a  cable.  The  initial  point  for  soundings 
is  the  left  end  of  the  cable. 

The  original  gage  was  a  staff  bolted  to  the  masonry  footing  of  the  east  tower.  During 
the  great  flood  of  September  29  and  30,  1904,  the  upper  portion  of  the  gage  rod  was  torn 
away,  but  the  lower  portion  was  left  intact.  Anew  gage  was  installed  on  the  east  side  of 
the  second  pier  to  replace  the  one  which  was  torn  out.  This  new  portion  of  the  gage  is 
tx>lt«>d  to  the  east  face  of  the  second  pier  from  the  north  end  of  the  bridge.  The  same 
fltKxi  cut  away  the  earth  from  the  face  of  the  north  abutment,  leaving  the  bench  mark 
about  25  feet  above  the  ground  and  inaccessible,  so  in  establishing  the  new  gage  reference 
wa£(  made  to  the  old  gage  which  had  not  been  moved  by  the  flood.  During  1905  the  gage 
W&9  read  once  each  day  by  L.  M.  Shely.  Bench  marks  were  established  as  follows:  (1)  A 
shelf  cut  in  the  east  abutment;  elevation,  29.70  feet.  (2)  A  chiseled  surface  on  the  east 
sdde  of  the  first  pier  from  the  north  end  of  the  bridge,  near  the  top  of  the  second  stone  from 
IBB  174—06 7 
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the  downstream  end  of  the  pier,  in  the  second  tier  of  stones  from  the  bed  rock,  marked 
"B.  M.";  elevation,  6.41  feet.  (3)  The  top  of  the  downstream  end  of  retaining  wall  od  the 
east  side  of  the  river;  elevation,  14.60  feet.     Elevations  refer  to  the  datum  of  the  gagp. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  Umted  States  Creological  Survey: 
Description:  99,  pp  36^-964;  132,  p  97. 
Discharge:  99,  p  364;  132,  p  97. 
Gage  heights:  99,  pp  364-365;  132,  p  98. 

Discharge  measurements  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,  in  1905. 


Date. 


May  2.. 


Hydrographer. 


WMth.   ^„S' 


Mean         Gage 
velocity.    Height. 


J.  M.  Giles. 


JuDe2 1  E.  Patterson - 

June  5 do 


Julys 

July? 

August  21. .. 
August  23 . . . 

October  8 

October  24... 
November  17 . . 


....do 

....do 

Giles  and  Patterson . 

E.  Patterson 

....do 


J.  M.  Giles.... 
E.  Patterson. 


Feet. 

Sqvare 
feet. 

Feet  per 
*econd. 

96 

236 

5.61 

93 

196 

5.28 

93 

195 

5.88 

78 

37 

1.49 

26 

14 

1.03 

25 

12 

1.19 

24 

12 

1.16 

24 

11 

1.09 

26 

13 

1.16 

18 

10 

1.19 

Daily  gage  height ,  in  feet ,  of  Pecos  River  at  Santa  Rosa,  N.  M  ex.,  for  1905. 


Day. 


1.. 
2.. 
3.. 
4.. 
6.. 
6.. 
7.. 
8.. 
9,. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
26.. 
26.. 
27.. 
28.. 
29.. 
30., 
31.. 


Jan.  i  Feb.     Mar.  |  Apr.  '  May. 


June.  !  July.  I  Aug.  i  Sept.     Oct. 


.5  . 

0.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.6 

.5 

.6 

.5 

.6 

.5 

.6 

.5 

.6 

.5 

.6 

.6 

.6 

.4 

.6 

.4 

.6 

.4 

.6 

.4 

.6 

.4 

.6 

.4 

.8 

.4 

.8 

.4 

1.0 

.4 

1.5 

.4 

1.5 

.4 

3.0 

.4 

1.5 

.4 

1.5 

.4 

1.5 

.5 

.5 

.5 

1.5 

1.6 

2.0 

2.0 

2.5 

3.0 

3.0 

2.0 

2.0 

2.0 

2.0 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4  I 

1.4  I 

1.4 

1.4  I 

1.4  I 

1.4  ' 

1.4  I 

1.4  I 

1.4  I 

1.4  I 

1.4  I 


1.0  1 

1.5  1 

2.6 

1.5 

1.2 

1.0 

2.5  ! 

2.1 

1.5 

3.0 

1.0 

2.5 

2.0 

1.5 

2.5 

1.0  1 

2.5 

3.05 

1.0 

2.5 

1.0 

2.5 

2.2 

.9 

2.0 

1.0  i 

2.5 

2.1 

.8 

2.0 

1.0  1 

3.0 

1.9 

.8 

1.5 

1.5 

2.5 

2.0 

.8 

1.5 

1.5  1 

2.5 

3.0 

.8 

1.5 

1.5 

2.5 

2.3 

.8 

1.5 

2.5  1 

2.5 

2.0 

•7 

1.5 

2.5 

2.5 

2.5 

2.5 

1.5 

2.5 

2.5 

2.0 

1.5 

3.0 

2.0 

1.5 

1.5 

2.5 

1.7 

1.5 

1.5 

2.5 

1.7 

1.5 

1.5 

2.5 

1.0 

1.0 

1.5 

2.5 

1.0 

.7 

.9 

1.5 

2.5 

1.0 

.8 

1.5 

2.5 

1.0 

.7 

1.6 

2.5 

1.0 

.9 

.7 

1.5 

2.5 

1.0 

2.5 

.7 

3.5 

2.5 

1.0 

1.5 

.7 

3.0 

2.8 

1.0 

1.5 

.7 

3.0 

3.0 

1.0 

1.5 

.7 

2.5 

2.5 

1.5 

1.0 

.7 

2.5 

2.5 

1.5 

1.0 

.7 

2.5 

2.5 

1.6 

1.0 

.7 

2.5 

2.5 

1.5 

1.0 

.7 

3.0 

2.5 

1.5 

1.0 

.7 

2.0 

1.0 

.7 

0.7 

.7 

.7 
1.5 
1.5 
1.0 

.9 

.9 

.9  , 


1.3 

1.0 

1.0 

1.0 

1.0 

.8 

.8 

.8 

.7 


Nov.  '  Dec. 


0.8' 

.8  I 

.8 

.8, 

.8 

.8 

.9 

.8' 
1.0  , 
1.1 

•9  I 

.9 

.9 

.9  , 

.9  ' 

.9 

.9 

.9 

.9  I 

.9 

.9  ' 

.9  : 
4.0, 
2.5! 
1.5  I 
1.5 
3.0 
1.0 
2.0 
1.6 


l.S 
1.0 
1.0 
l.U 
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PECX)8  BIVER  NEAR  FORT  SUMNER,  N.  MEX. 

Vm  station  was  established  June  12,  1904,  by  Earl  Patterson.  It  is  located  about  12 
miles  northwest  of  Fort  Sumner,  N.  Mex.,  and  45  miles  south  of  Santa  Rosa,  N.  Mex.,  the 
nearest  railway  station.  It  was  originally  located  1  mile  upstream  from  the  spring,  trees, 
and  houses  known  as  Arihosa,  but  was  relocated  July  5,  1905,  near  the  spring. 

Both  banks  are  hi^  and  will  not  overflow  except  in  extreme  high  water.  The  bed  of 
the  river  is  clean,  shifting  sand. 

Discharge  measurements  are  made  by  wading  at  or  near  the  gage. 

The  gage  is  an  inclined  stafl"  bolted  to  a  ledge  of  sandstone  on  the  right  bank.  During 
1905  the  gage  was  read  twice  each  day  by  J.  C.  Pacheco.  Bench  marks  were  established  as 
folloim:  (1)  The  head  of  a  bolt  set  in  the  rock  14  feet  upstream  from  gage;  elevation,  7.48 
feet.  (2)  A  cross  cut  in  the  sandstone  ledge  5  feet  downstream  from  gage;  elevation,  7.11 
feet.    Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  132  of  the  United  SUtes  Geological  Survey,  pp.  98101. 


Discharge  meamirementa  o/Pecoa  River  near  Fort  Sumner ,  N.  Mex.,  in  1905. 


Date. 


I 


Hydrograpber. 


July  4 E.  Patterson 

July  8 j do 

August  22 ,  Giles  and  Patterson . 

October  9 '  E.  Patterson 


November  18 . 

(») 
(•) 
(«) 


....do 

J.  M.  Giles. 

....do 

do 


wiHtfi  I  Area  of       Mean         Gage     I      Dis- 
***°*"|  section.  ,  velocity.  I  height,      charge. 


Feet. 

8« 
91 
46 
75 
80 


Square 
feet. 


55 
52 
62 
59 
200 
405 
615 


Feet  per ' 
second.  ' 


Feet.     I 


I   Second 


1.56 

1.40 

1.55 

1.30 

1.64 

1.40 

1.48 

1.45 

1.60 

1.50 

1.76 

2.00 

2.70 

3.00 

3.36 

4.00 

feet. 
107 
86 
85 
63 
95 
352 
1,003 
2,066 


«  Computed  from  slope  measurement,  using  Kutter's  formula. 
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D<tUy  gttge  height  y  in  feet  ^  ofPtcos  River  near  Fort  Sumner ,  N.  M  ex.,  for  J905. 


Day. 


Jan. 


1.. 

2. 

3. 

4.. 

6. 

6.. 

7. 

8., 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17., 
18. 
10. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Feb. 


0.3 
.3 
.3 

.8 
.8 
.8 
.8 
.9 
.7 
.6 


.0 
.6 
.6 
.6 
.G 
.6 
.5 
.6 

-I 

1.55  I 
1.2  , 
1.05 

.9    ' 


1 


Mar. 


2.95 

2.6 

2.25 

2.0 

.85 

.75 

.7 

1 

0 

25 

3 

2 

2 

2 

2 

2 

15 

1 

0 

9 

8 

1 

0 


I      .95  , 

I  '•'  i 

I    1.0    I. 


Apr. 

1.3 

1.35 

1.3 

1.3 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

1.35 

1.6 

1.7 

1.4 

1.4 

1.5 

1.5 

1.45 

1.75 

1.0 

1.7 

1.7 

2.7 

2.95 

2.95 

2.4 

2.2 

2.45 

2.45 

2.36 


May.  I  June. 


July.  I  Aug.  I  Sept. 


2.3 
2.4 
2.45 
2.4 
2.2 
2.15 
1.95 
2.05 
2.25 
2.3 
2.3 
2.2 
2.0 
2.C5 
2. 15 
2.2 
2.35 
2.4 
.2.55 
3.1 
2.95 
2.5 
3.3 
2.75 
2.9 
2.25 
2.25 
2.5 
2.4 
2.4 
2.3 


2.3 

2.2 

2.25 

1.95 

2.8 

2.3 

2.25 

2.1 

2.4 

2.45 

2.6 

2.35 

2.3 

2.35 

2.2 

2.1 

1.9 

1.8 

1.9 

1.8 

1.8 

1.9 

1.75 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.5 


1.4 

1.7 

1.55 

1.45 

1.4 

1.3 

1.4 

1.35 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.4 

2.1 

2.0 

1.7 

1.6 

1.6 

1.6 

1.5 

1.5 

1.52 

1.45 


I 


1.8 

1.5 

2.0 

1.72 

2.22 

1.87 

1.87 

2.15 

1.85 

1.77 

1.7 

1.9 

2.3 

1.77 

1.52 

1.5 

1.47 

1.42 

1.42 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 


1.4 

1.4 

1.4 

1.4 

3.2 

1.6 

1.5 

1.6 

1.6 

1.5 

1.7 

1.5 

1.5 

1.45 

1.45 

1.4 

1.35 

1.3 

l.?5 

1.35 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1.45 

1.4 

1.5 


Oct.      Nov.  ,  Dec. 


1. 

1. 

1. 

1. 

1. 

1. 

1.45 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.4 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.45  1 

1.45  i 

1.5    , 

1.5    , 

1.6 

1.5  ; 

1.6  I 
1.6  I 
1.55  ' 


1.55' 
1.5    , 


1.55 


1.7    I 


1.C5 

1.55  I 

1.6    I 

1.6 

l.G    I 

1. 

1.7 

1.7 

1.65 

1.6 

1.6 

1.55 

l.G 

1.55 

1.5 

1.5 

1.55 

1.6 

1.65 

2,2 

2.7 

2.1 

1.75 

1.6 

1.7 

1.85 

2.1 


1.75 
l.S 
1.75 
l.(o 
l.fo 
U-J 
1.75 
1.7 
IM 
1.6 
1.75 
l.S 
l.« 
1.7 
1.7. 
1.7 
1.7 
1.7 
1.75 
1.75 
1.7 
1.6 
1.5 
2.25 
l.« 
1.85 
l.>5 
1.8 
1.8 
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DaSy  discharge f  in  second-feei,  of  Pecos  River  near  Fort  Sumner,  N.  Mex.,  for  1905, 


Day. 


July. 


2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
U.. 
15.. 
16.. 


85 
105 
05 
105 
105 
105 
105 
105 
10) 
\Qii 
95 
05 
05 


Aug. 


19.. 
M.. 
21.. 
22.. 
23.. 
24.. 
2.5.. 
26.. 
27.. 


29.. 
30.. 
31.. 


95 

.«; 

420  ' 
360  I 
215  I 
170  I 
170  I 
170  I 
130  I 
130 
130 
117 


260 

lao 

300 
220 
490 
295 
295 
450  I 
285  I 
245  I 
210  j 
310  I 
550  I 
245  ' 
128  ' 
120 
110 

90 

90 

85 

85 

&5 

85 
102 
102 

85 

85  I 

85 

85  I 

85: 

85  I 


Sept. 

85 

85 

85 

85 

1,250 

170 

130  , 

170  I 

.70  i 

130 

215  ' 

130  ' 

130  I 

117  I 

117, 

106 

95, 

85 

95] 

as  I 

85  I 
95 
95! 
95 
ft5  I 
»7| 
117, 
105  I 
130 


Oct. 


Nov. 


90 

90 

90 

90 

90, 

90| 

90 

90 

95  ' 

105  ! 

106  I 

95  ' 

95 

95| 

90  ' 

95  I 

95 

90| 

90  I 

90 

90 

05 

95 
105 
106 
105  , 
105 
105 
160 
130  I. 


120 

no 

115 
135 
110 
120 
115 
110 
130 
130 
130 
120 

no 

110 
100 
105 
100 
95 
95 
100 
105 
115 
480 
825 
420 
230 
157 
210 
280 
420 


Dec. 


I 


225 
260 
225 
180 
180 
180 
225 
200 
180 
140 
210 
240 
325 
200 
210 
200 
200 
200 
210 
210 
190 
140 
95 
500 
325 
265 
265 
240 
240 
210 
600 


Note.— Dally  discharge  determined  by  indirect  method  as  applied  to  shifting  channels.    As  no  meas- 
un^ments  were  made  prior  to  July  4.  no  estimates  have  been  made  for  that  period. 

EstimaUd  moniMy  discharge  of  Pecos  River  near  Fort  Sumner ,  N.  Mex.,  for  1905. 


Month. 


July  5-31... 

.August 

September.. 

October 

November.. 
December.. 


The  period. 


Dischai^e  in  second-feet. 


Maximum. '  Minimum.      Mean. 


420 
550 
1,250 
160 
825 
600 


138 
191 
151 
9&4 
183 
235 


ToUl  in 
acre-feet. 


7,391 
11,740 
8,985 

6,  aw 

10,890 
14,450 


50,510 


PECOS  RIVER  NEAR  ROSWELL.,  N.  MEX. 

This  station  was  established  April  24,  1903,  by  W.  M.  Reed.  It  is  located  at  the  highway 
bridge  8  miles  southeast  of  Roswell,  N.  Mex.,  and  about  200  feet  below  the  mouth  of  Hondo 
River. 

The  channel  is  straight  for  one-half  mile  above  and  below  the  station  and  has  a  width  at 
low  water  of  about  50  feet  and  at  ordinary  high  water  of  430  feet.    The  channel  is  broken  by 
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two  iron  piers.  The  current  is  rapid  except  near  the  mouth  of  Hondo  River,  where  it  be- 
comes sluggish.  At  high  water  the  Pecos  and  the  Hondo  join  above  the  bridge.  The  gage 
heights  on  the  Pecos  may  be  affected  by  back  water  at  periods  when  the  Pecos  is  low  and  the 
Hondo  is  high.  Both  banks  are  high  and  free  from  timber,  but  they  overflow  at  extreme 
flood  stages.    The  bed  is  sandy  and  shifting,  and  the  cross  section  changes  during  each  flood. 

Discharge  measurements  are  made  from  the  highway  bridge.  The  initial  point  for  sound- 
ings is  a  ssero  marked  on  the  guard  rail  at  the  west  end  and  north  side  of  the  bridge. 

The  original  gage  is  painted  on  the  right  side  of  the  right  pier  of  the  bridge.  September 
15,  1905,  a  standard  chain  was  l)oIted  U*  the  upstream  fencing  of  the  bridge  325  feet  from 
the  initial  point  for  soundings;  length  of  chain,  26.45  feet.  During  1&05  the  gage  was  read 
twice  each  day  by  Miss  Dovie  Goldsmith.  Bench  marks  were  established  as  follows:  (1) 
The  top  of  the  pier  upon  which  the  original  gage  is  painted;  elevation,  20.10  feet.  (2)  The 
top  of  angle  bar  connecting  fencing  with  first  upright  east  of  pier  on  which  the  gage  is  paint^; 
elevation,  25.17  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Infonnation  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Papers  of 
the  United  States  Geological  Survey: 

Description:  99,  p  360;  132,  p  101. 
Discharge:  99,  p  360;  132,  p  102. 
Gage  heights:  99,  p  361;  1.32,  p  102. 

Discharge  measuremenis  of  Pecos  River  near  Roswell,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


February  28 . 

March  28 

April  12 

April  28 

April  28 

May23 do. 

June  14 do  . 

July  10 do. 

July  18 do. 

July  24 i do 

July  25 

July  27 

August  2 

August  9 

August  26  . . . 
August  28  . . . 
September  4 . 
September  6 . 
September  7 . 
September  8 . 
September  9 . 
September  11 

October  4 

October  13... 


E.  Patterson 

F.  S.  Dobson 

Giles  and  Mitchell . 

E.  Patterson 

....do 


....do 

....do 

J.  M.  Giles.... 
E.  Patterson  . 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

do 


I 


October  13 J.  M.  Giles. . . . 

October  23 |  E.  Patterson  . 

October  30 ' do 

November  5  . . . ' do 

November  10..' do 

November  24 . .   J.  M.  Giles 

November  25 do 

December  11...    E.  Patterson  . 


Width. 


Feet. 

290 
164 
176 
317 
304 
364 
362 
106 

36 
370 
371 
223 
210 
379 
112 
120 
104 
219 
204 
214  I 
ISO 
137 
102 
101 

90 
101 
100 


Area  of       Mean 
section,    velocity. 


Gage 
height. 


180 


Square 
feet. 

433 

260 

274 

729 

415 

682 

535 

74 

39 

765 

1,300 

618 

377 

498 

133 

108 

96 

1,063 

541 

430 

198 

187 

113 

85 

92 

89 

03 

270 

328 

710 

686 

306 


Feet  per 
second. 

2.10 

1.65 

2.21 

4.53 

3.13 

4.48 

2.92 

.85 

.81 

4.74 

5.25 

4.47 

1.90 

3.26 

.80 

.71 

.76 

5.88 

2.45 

3.10 

2.38 

2.19 

1.35 

1.04 

1.14 

1.07 

1.04 

1.23 

1.93 

3.20 

2.81 

1.28 


Feet.     ' 
2.90  I 
2.00  ' 
2.S5 
4.S0  ' 
3.40  j 
4.50 
3.70  I 
2.30  I 
1.90  I 
5.80  I 
6.80  j 
4.50  ; 
3.40  ' 
3.80  I 
1.80  j 
1.70, 
1.70  I 
5.90  ' 
3.50  I 
3.60 
2.80 
2.75 
2.45 
2.25 
2. 25 
2.30 
2.30 
3.00 
3.00 
4.10 
4.00 
2.60 


Pi»- 
chaiipe. 

Secottd- 
feeL 

910 

431 

605 

3,»3 

1,300 

3,0» 

l.SdS 

63 

£ 

3,631 

6.Kn 

2.7S1 

721 

T4 
ft.2» 

i.r: 

1.S3& 
472 
409 

106 
97 
97 
SS 
634 

i.ne? 

3» 
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DaHy  gage  height  ^  in  feet ,  of  Pecos  River  near  RoswdL,  N.  Mex,ffor  1906. 


I 
Day. 

Jan. 

1.2 

1.2 

1.2  1 

1.2  ' 

1.0  1 

1.0  i 

1.0 

1.0 

1.0 

1.6 

2.0 

2.0  , 

2.6 

2.0 

1.1 

1.6  : 

1.4 

1.0 

1.0  i 

1.6' 

2.0 

2.4 

2.4 

2.4 

2.0 

2.0 

1.1 

1.8 

1.3 

1.2 

1.2 

Feb. 

1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
2.0 
2.0 
2.2 
2.2 
2.0 
2.0 
2.4 
2.4 
2.0 
2.6 
2.8 
2.7 
2.5 
2.3 
2.6 
2.6 
2.0 
2.0 
2.6 
3.6 
3.0 
2.5 

Mar.     Apr. 

2.5       2.3 
2.5       3.0 
2.3       2.45 
2.3  1    2.3 
2.9  1    2.3 
2.3       2.35 

2.5  2.45 
4.0  '    2.45 
3.0       2.4 
3.0       2.4 
3.9  i     2.45 
3.0       2.5 
3.0       2.5 

;      2.9  '     2.45 
2.9  '    2.45 
2.8  1     2.45 

2.6  I    2.45 
2.6  1    2.45 

2.3  I     2.45 
1      2.2  1    2.45 
1      2.0  ;    2.45 

2.0  2.45 
2.0  '    5.35 

!  2.0  1  5.0 
2.0       4.0 

!      2.6  1    4.45 

2.4  3.75 
2.0  1    3.3 

]      2.0  1    3.3 
2.0  ,    3.3 

1      2.0  1 

1 

May. 

3.3 
3.35 
3.2 
3.2 
3.2 
3.2 
3.45 
3.35  ' 
3.35 
3.2 
3.1 
3.5 
3.45 
3.35 
3.25 
3.25 
3.3 
3.45 
3.45 
3.5 
3.8 
4.45 
4.45 
4.45 
4.45 
4.45 
j    4.4,5 
4.0 
3.7 
3.7 
3.5 

June. 

^3.5 
3.4 
3.4 
3.4 
3.4 
4.5 
6.0 
4.0 
3.5 
3.5 
4.0 
4.0 
4.4 
3.7 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.0 

July. 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.0 
2.0 
2.0 
6.2 
3.3 
3.0 
3.0 
10.0 
6.0 
6.7 
5.6 
4.3 
3.8 
3.4 
3.4 
3.4 

Aug. 

3.3 
3.0 
4.0 
3.3 
3.2 
3.2 
3.2 
3.0 
3.8 
3.4 
3.4 
3.3 
3.2 
3.2 
3.2 
2.8 
2.6 
2.5 
2.3 
2.3 
2.0 
2.0 
2.0 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

Sept. 

Oct. 

2.1 

2.1 

2.2 

2.4 

2.4 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.3 

2.3 

2.4 

2.4 

2.46 

2.45 

Nov. 

2.5 

2.6 

2.6 

3.0 

3.0 

3.0 

3.0 

3.0 

3.3 

3.0 

3.0 

3.0 

3.0 

2.8 

2.8 

2.8 

2.8 

2.8 

2.6 

2.6 

2.6 

2.6 

2.6 

4.75 

3.85 

3.5 

3.3 

3.0 

2.8 

3.5 

Doc. 

1 

1.8 

1.8 

1.8 

1.8 

1.8 

7.5 

3.7 

3.6 

2.9 

3.7 

3.0 

2.5 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.3 

2.2 

2.2 

2.2 

2.2 

2*2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

3.6 

2 

3.2 

3 

3.2 

4 

3.0 

5 

2.8 

6 

2.6 

7 

2.6 

8 

2.6 

9 

2.6 

10 

2.6 

II 

2.7 

12... 

2.7 

13 

2.7 

14 

2.7 

15 

2.7 

16 

2.7 

17 

2.7 

18 " 

2.5 

19 

2.5 

20 

2.5 

21 

2.5 

22 ; 

2.5 

23 

2.5 

21 

2.5 

25 

2.5 

26 

2.5 

27 

2.5 

28 

2.5 

29 

2.4 

30 

2.4 

31 

2.4 

PEC'os  ri\t:r  near  dayton,  n.  mex. 

This  station  was  established  March  24, 1905.  It  was  located  atx)ut  3  miles  east  of  Dayton, 
N.  Mex.,  100  feet  below  the  mouth  of  Penasco  River  and  about  6  miles  above  McMillan  dam 
at  Lakewood,  N.  Mex.  The  gage  was  washed  out  Septemlx^r  6,  1905,  and  the  station  was 
relocated  September  7, 1905,  about  one-half  mile  upstream. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the  station.  The  right  bank 
is  high  and  the  cable  will  be  accessible  until  the  river  rises  above  10  feet  on  the  gage.  The 
left  biuik  is  about  the  same  height.    The  bed  is  clean  shifting  sand  and  the  current  good. 

Discharge  measurements  were  made  by  means  of  a  cable  at  the  original  location  until  the 
new  gage  was  established,  when  the  cable  was  reerected  about  100  yards  below  the  new  gage. 

The  present  gage  is  a  staff  fastened  to  posts  driven  into  the  right  bank.  During  1905  the 
gage  was  read  once  each  day  by  Eugene  Lattion.  The  bench  mark  is  a  nail  in  the  upstream 
side  of  the  post  under  the  cable  on  the  right  bank;  elevation,  13.90  feet  above  the  datum  of 
the  gage.. 
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Discharge  msasurements  of  Pecos  River  near  Dayton,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


J.  M.  Giles. 


April  18... 

Mays I  E.  Patterson. 

May  15 J.  M.  Giles.... 

May  28 |  E.  Patterson. 

June  13 do 

Julyl I  J.M.Giles.... 

July  1 ! do 


July  11 

July  15 

July  23 

July  23 

July  23 

September  1  a 
September  da 
September  9 . . 
September  9 . . 
September  12 . 
September  12 . 
September  15 , 

October  4 1  J.  M.  Giles 

October  4 do 


E.  Patterson. 

....do 

....do 

....do 

....do 

....do '. 

J.M.Giles.... 

do 

do 

....do 

do 

E.  Patterson. 


October  15 E.  Patterson . 


October  21 do 

November  7 do 

November  23...   J.  M.  Giles. 

November  23.. . ' do 

November  26... 
November  28  &. 
November  286. 

December  8 

December  28... 


....do 

....do 

....do 

E.  Patterson. 
do 


Width. 


Feet. 
145 
188 
149 
192 
193 
109 
109 
72 
71 
196 
196 
196 
140 
94 
171 
170 
96 
96 
96 
109 
109 
112 
111 


Area  of 
section. 


Mean 
velocity. 


Square 
feet. 


516 
409 
510 
644 
145 
145 

84  I 
744  j 
789  I 
823 
170  j 
.26 
552  I 
491 
161 
163 
106 
142 
143 
142  I 

139  ; 

204 
241  j 
238  ; 
759  I 
380 
378 
280  { 
202 


Gage 
height. 


Feet  per 
second. 

1.71  I 

3.04  I 

2.80  ; 

3.83  ' 

3.60  ' 
1.33 
1.29  I 

1.07  I 
3.25  I 
3.32  I 

.80  ' 

1.55  I 

1.62  I 
1.84 

2.61  I 
2.80  I 
2.14  I 

1.62  I 
1.68  I 
1.60  I 
1.46 
1.71 
1.76 
1.79 
2.20  I 
1.5.5  ' 
1.62  I 

2.08  I 
1.63 

I 


Feet. 
2.52 
4.60 
4.18 
5.20 
5.30 
2.60 
2.60  . 
1.95  I 
1.90 
5.60 
5.80  ' 
6.00  I 
1.50 
1.72, 
3.40 
3.1., 
1.95  ' 
2.05  I 
1.50  I 
1.65  I 
1.67  ! 
1.70  ; 
1.67  i 
2.26 
2.40  I 
2.40 
4.30  , 
3.00 
3.05 
2.60 
2.30  , 


Di&- 
ch&igp. 

Second- 
feet. 

\,s:i 

1,14.'. 

2,319 
193 

i>: 

101 

91 

2,  i'H 

2J^ 

\r. 
Off. 

419 

4-v; 

2» 
240 
2> 
34 
X& 

42:. 

4:'7 


o Measurement  by  wading.  &  Backwater  from  McMillan  reservoir. 

Note.— Measurements  April  18  to  September  1  made  below  the  mouth  of  the  Penasco;  after  Septem- 
ber 1  made  above  mouth  of  Penasco. 
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Daily  gage  height ^  in  feet ^  of  Pecos  River  near  Dayton,  N.  Mex.^for  1906. 


1. 
2. 
3.. 
4. 

5.. 
6. 

«.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14  . 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24-. 
2.5.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


Mar. 


Apr. 


2.5 

2.3 

2.25 

1.85 

1.85 

2.0 

2.0 

1.85 


1.85 

1.85 

2.5 

2.1 

2.  Go 

2.3 

2.3 

2.25 

2.25 

2.15 

2.15 

2.1 

3.0 

3.3 

3.0 

3,5 

3.55 

3.3 

3.5 

3.3 

3.25 

3.3 

4.1 

5.6 

6.45 

5.7 

5.85 

5.2 

4.95 

4.7 


May.   I  J  line.      July. 


i  I  ' 

.\ug.      Sept.       Oct.    I  Nov. 


5.1 

4.95 

4.9 

4.9 

.■5.1 

5.2 

5.2 

5.0 

5.4 

4.9 

4.7 

4.3 

4.3 

4.4 

4.2 

4.0 

4.2 

4.2 

4.0 

4.2 

6.5 

4.9 

5.2 

4.5 

6.2 

5.4 

5.0 

5.0 

5.7 

4.7 

4.7 


4.6  i 
4.5  I 
4.3  ' 

4.5  I 
4.2: 

4.3  I 

5.6  I 

4.5  I 

4.4  I 
4.4 

4.6  I 
6.0  I 
5.4 

4.6  j 
4.7 
4.5 

4.6 ; 

4.3  1 
4.2 

4.0  I 

3.7  ' 
3.7 
3.6  ' 

3.4  !. 
3.9  . 
3.2  ]., 

3.1  ' 
3.0  > 
3.0  I 
2.6 

I 


2.5 
2.5  i 
2.4 
2.3 

2.3  I 
2.2 
2.1 
2.1! 
2.2  ! 
2.1 
2.1  I 
2.0 
2.0 
2.0 
2.0  I 
2.0  I 
1.9  ! 
1.8  ' 

1.8 1 
3.8  ■ 
3.0' 

2.8  I 
10.9  , 


I 

5.9  I 
5.5  ' 
4.9  i 
4.2  I 
3.7  ' 


3.4  j 

3.8 

3.9 

4.0, 

3.6 

3.6 

3.4  f 
5.0  j 
4.8 

4.5  , 

3.8  1 

3.5  , 

3.3  I 

3.4  I 
4.0 

3.9  1 
3.0 
2.8 
2.9, 
2.5 
2.3 
2.0 
2.2 
1.8  , 
1.7 
1.7 

1.6  i 

1.6 

I 
1.5 

1.2  I 

1.2  , 


1.5  I 

1.7 

2.2 

2.5 

2.3 

1.7  . 
4.5, 
3.4 
3.3 

2.8  , 
2.5  ' 
2.0  I 

2.2  1 
2.0 

1.8 
1.5  I 

1.3  ' 
I 

3.0  , 

2.0  I 

1.5 

1.4 

1.5  I 
1.5  , 

1.5 

1.5  ' 

1.4  i 
1.5 
1.5 


1 


1.6, 

1.9 

1.5  ' 

2.0 

2.2 

2.2' 

2.2 

2.3  , 

2.4 

3.0 

2.9  , 

2.9 

2.7 

2.6 

2.5 

2.5 

2.6 

2.9  ' 

2.3 

2.3  \ 
2.3 

2.r, , 

2.4  . 
4.5 
5.4, 
4.2 
3.6 
3.2 
2.9 
3.4! 


Dec. 


3.5 

3.6 

3.5 

3.4 

3.4 

3.0 

2.9 

2.9 

2.7 

2.7 

2.7 

2.7 

2.7 

3.1 

3.0 

3.0 

2.9 

2.9 

2.9 

2.7 

2.7 

2.7 

2.7 

2.8 

3.2 

2.55 

2.5 

2.5 

2.6 

2.4 

3.0 


Note.— Water  above  gage  .July  Z4-26. 
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PECOS   RIVER  AT  CARLSBAD,  N.   MEX. 

This  station  was  established  May  20, 1903,  by  V.  L.  Sullivan.  It  is  located  at  the  Gre«n 
Street  Bridge,  Carlsbad,  N.  Mex.,  and  is  about  500  feet  below  the  station  of  the  Pecos  Valley 
and  Northeastern  Railway  and  2,000  feet  below  the  Hagerman  power  dam. 

Both  banks  are  high  and  not  subject  to  overflow.  The  bed  of  the  river  is  solid  rock,  much 
corrugated,  which  makes  low-water  measurements  subject  to  considerable  inaccuracy.  The 
The  channel  is  straight  for  some  distance  above  and  below  the  station.  The  current  is  swift 
at  the  station,  but  sluggish,  both  above  and  below. 

Discharge  measurements  are  made  by  wading  when  the  stage  of  the  river  will  permit,  and 
from  the  lower  side  of  the  bridge  during  floods.  The  initial  point  for  soundings  is  on  the 
south  side  of  the  bridge  at  the  west  abutment. 

The  bridge  and  original  gage  were  carried  away  by  the  flood  of  October,  1904.  The  new- 
gage  is  in  three  sections:  The  first  is  a  vertical  section,  reading  from  0  to  6  feet,  spiked  to  the 
abutment  on  the  right  bank.  The  second  section,  reading  from  6  to  10  feet,  is  spiked  to  a 
post  on  the  right  bank.  The  third  section,  reading  from  9  to  19  feet,  is  nailed  to  a  pile  in  the 
railroad  trestle  over  a  ravine  about  100  feet  south  of  Green  street  and  100  feet  from  the  river 
bank.  The  datum  is  the  same  as  that  of  the  original  gage.  During  1905  the  gage  was  read 
twice  a  day  by  V.  L.  Sullivan,  a  civil  engineer  in  the  employ  of  the  Pecos  Valley  Irrigation 
Company.  The  bench  mark  is  the  northeast  comer  of  the  stone  threshold  at  the  door  of  the 
men's  waiting  room  of  the  Pecos V^alley  and  Northeastern  Railway  depot;  elevation,  25.63 
feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  99,  pp  358^3.59;  132,  p  lUJ. 

Discharge:  99,  p  aS9;  132,  p  ia3. 

Gage  heights:  99,  pp  359-360;  132,  p  104. 

Discharge  measurements  of  Pecos  River  at  Carlsbad,  N.  Mex.,  in  1905, 


Date. 


February  24 
March  13 . . . 

Mays 

May9 

May  13 

Julys 

July  10 

July  2.')  a 

July  26a 

July  27a 

July  28 

August  5 . . . 

August  7 j do 

October  10 do 

October  11 | do 

November  27 . .  I do 

I 


Hydrographer. 


F.  8.  Dobson 

V.  L.  Sullivan 

Murphy  and  Giles. 

do 

J.  M.  Giles 

do 

....do 

V.  L.  Sullivan 

....do 

....do 

....do 

J.M.Giles 


Width 


Feet. 
190 
190 
212 
202 
165 
103 
120 
310 
290 
260 
245 


Area  of 
section. 


78 


Square 
feet. 

671 

1,236 

766 

608 

169 

113 

185 

4,110 

3,151 

2,266 

1,403 

870 

708 

86 

87 

407 


Mean 
velocity. 


Feet  per 
second. 

2.10 

2.42 

3.84 

4.51 

1.98 

2.30 

3.66 

13.36 

12.29 

10.76 

8.05 

2.39 

2.04 

2.36 

2.36 

4.72 


Gaee     I     Di»- 
height.  I  chaigf^ 


Feet 
2.39 
4.05 
4.10 
3.96 
1.25 
1.13 
1.76 
15.85 
12.60 
9.85 
7.00 
3.43 
2.70 
1.07 
1.07 
3.05 


Seeond- 
fett 

1.413 

3,001 

2,W1 

2.740 

334 

251 

67S 

54.9* 

38,7Jn 

24,380 

ll,3tB 

2.0fi 

1.441 

aa 

1,923 


a  Made  by  floats. 
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DaHy  ga^  height,  in  feet,  of  Pecoa  River  at  CarUbad,  N.  M  ex.,  for  1905. 


Day. 


Jan. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21., 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 


1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 

1.23  I 

1.24  I 
1.24 
1.24  j 
1.24  I 
1.24  I 
i.24  I 
1.24  , 
1.24  j 
1.3  ' 
1.6    I 

i.g   ' 

a.,  I 

1.9 
1.80 


Feb. 

1.89 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.87 
1.87 
1.87 
1.87 
1.87 
1.87 
1.85 
1.85 
1.85 
1.85 
1.84 
1.84 
1.83 
1.83 
1.83 
1.83 
2.39 
2.38 
2.36 
2.35 
2.6 


Mar. 

Apr. 

2.81 

1.3 

2.8 

1.29 

2.79 

1.27 

2.4 

1.26 

1.4 

1.28 

2.12 

1.3 

2.5 

1.28 

2.8 

1.29 

3.13 

1.29 

3.18 

1.3 

3.2 

1.3 

4.19 

1.31 

4.06 

1.32 

3.96 
3.78  ' 
3.55  I 
3.29  i 
2.03  I 
2.65  , 
2.a5  I 
1.2    I 
1.18  j 
1.19 
1.22 
1.23  I 
1.25  I 
1.28  I 
1.3 
1.28  ' 
1.28  ' 
1.28  I 


1.32  I 

1.32 

1.02  I 

1.64 

1.9 

1.91 

1.96 

2.0 

2.1 

2.(& 

2.5 

4.3 

4.38 

4.28 

4.15 

4.1 

4.02 


May. 

3.87 

3.77 

1.65 

1.4 

1.4 

1.67 

4.35 

4.2 

3.95 

1.65 

1.65 

2.35 

1.35 

1.29 

1.26 

1.26 

1.27 

1.28  I 

1.29  I 
2.05 
3.6 
?.52 
3.6 
2.4 
3.8 
4.2 
3.91 
3.77 
3.6 
3.6 
3.6 


June.  I  July.  !  Aug.  i  Sept.     Oct.  ,  Nov.     Doc. 


1.85  I 

1.4 

1.1     I 

1.12  I 

1.7 

2.9 

4.05 

4.2 

4.05 

3.78 

3.47 

1.69 

2.68 

3.57 

3.82 

3.7 

3.41 

3.12 

2.75 

2.35 

2.1 

1.23 

1.23 

1.23 

1.22 

1.22 

1.21 

1.2 

1.2 

1.2 


1.2 
1.18 
1.18  I 
1.18 
1.19 

...| 

1.18  I 
1.18  I 
1.91  I 
1.77 
1.68  ' 
1.55  i 
1.36  ! 
1.2  ! 
1.17  I 
1.15  , 

1.14  I 
1.1 
1.0 

.99 

1.48 

1.54 

2.77 

8.67 
14.39 
12.42 
10.0    I 

7.0    I 

5.35 

4.5     j 

4.15  I 
i 


3.9    ' 

4.15' 
4.77  ' 
3.57  I 
3.45  ' 
3.25  I 
2.9  . 
2.57  I 

2.4    , 

2.15  ! 

2.51  I 

2.62  I 

2.72 

2.27 

2.13 

2.07 

2.12 

1.9 

1.7 

1.6.5 

1.52 

1.47 

1.45 

1.43 

1.37 

1.31 

1.25 

1.28 

1.25 

1.22 

1.2 


1.19 

1.2 

1.65 

1.24 

1.48 

1.49 

1.84 

3.0 

3.0 

2.58 

2.09 

1.9 

1.62 

1.55 

1.04 

1.03 

1.01 


1.0 

1.0 

1.04 

1.06 

1.06 

1.08 

1.1 

1.18 

1.22 

1.12 

1.12 


1 


1.28  I 

1.58  I 

1.61  I 

1.58  I 

1.55  I 

1.15  ( 

1.11  , 

1.08  I 

1.08  ' 

1.08  I 

1.08  ' 

1.09 

1.1 

1.11 

1.12 

1.12 

1.13 

1.13 

1.13 

1.14 

1.14 

1.14 

1.14 

1.15 

1.15 

1.15 

1.16 

1.16 

1.17 

1.17 

1.17 


1.42  I 
1.44 

1.48  I 
1.44  j 
1.44  ' 
1.27 


2.19 
2.21 
2.26 
2.31 
2.16 
2.00 
2.02 


1.2 

1.92 

1.45 

1.86 

1.47 

1.84 

1.77 

1.82 

1.98 

1.81 

1.98 

1.87 

1.96 

1.80 

1.75 

1.88 

1.75 

1.88 

1.75 

1.86 

1.75 

1.82 

1.74 

1.8 

1.73 

1.75 

1.72 

1.68 

1.71 

1.62 

1.7 

1.6 

1.69 

1.64 

1.69 

1.68 

2.61 

1.61 

3.11 

1.6 

2.95 

1.58 

2.67 

1.56 

2.45 

1.55 

1.54 
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Station  rating  table  a  for  Pecos  River  ait  CaAftbad,  N.  M ex.  ^  from  May  29, 1903,  to  December 

SI,  1905. 


a. 

Discharge. 

l^et. 

Second-feet. 

.30 

22 

.40 

36 

.50 

50 

.60 

70 

.70 

U5 

.80 

125 

.90 

165 

1.00 

210 

1.10 

2.55 

1.20 

305 

1.30 

360 

1.40 

420 

1.50 

490 

1.60 

560 

1.70 

635 

1.80 

710 

1.90 

790 

Gage 
height. 


Feet, 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Discharge.  I    ^^a^^      Discharge.  I    ^^^^    |  Disehanje. 


Seconds  feet 
870 
950 
1,030 
1,110 
1,190 
1,275 
1,360 
1,445 
1,530 
1,015 
1,700 
1,790 
1,890 
1,990 
2,100 
2,220 
2.340 


Feel. 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
6.60 
6.80 
6.00 
6.20 
6.40 
6.60 


II 


Second-feet 
2,470 
2,610 
2,750 
2,900 
3,220 
3,570 
3,940 
4,350 
4,800 
5.290 
5,820 
6,380 
6,970 
7,600 
8,290 
9,020 
9,760 


Feet. 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 
9.20 
9.40 
9.60 
9.80 

10.00 


'Second-ftet. 
10,520 
11,300 
12,080 
12,870 
13,670 
14,500 
15,400 
16,360 
17,320 
18.280 
19,240 
20,200 
21,160 
22,120 
23,080 
24,040 
25,000 


o  The  alx>ve  table  is  not  strictly  applicable  June  13  to  22, 1903,  owing  to  a  considerable  change  in  ibfi 
high-water  section  during  the  flood  of  October,  1901. 

The  above  table  is  based  on  two  discharge  measurements  made  during  1903,  three  made  during  1904, 
and  16  made  during  19a5.  It  is  (airly  well  defined  between  gage  heights  1  foot  and  16  feet.  Below  1  loot 
it  is  subject  to  error  as  high  as  20  per  cent. 

Estimated  monthly  discharge  of  Pecos  River  at  Carlshad,  N,  Mex.y  for  190J, 


Month. 


Junea 

July 

August 

September. 

October 

November. 
December.. 


The  period . 


Discharge  in  second-feet.        I    t  t  i  • 


Maximum.   Minimum.      Mean. 


15,640 
390 
110 
85 
82 
82 
82 


119 
110 
82 
82 
80 
80 
80 


acr&-feet. 


164 
92.7 
82.8 
81.5 
81.7 
80.3 


116,600 

10,00 

5,70) 

4,907 

5,011 

4,93S 


152,100 


a  Sec  rating  table  footnote. 
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EsHmaUd  monthly  discharge  of  Pecos  Rimr  at  Carlsbad,  A*.  Mex.,for  1904. 

Dific'hai^  in  upcond-feet. 
Month. 


January 

February 

March 

April 

May 

June 

Ju^ 

August 

September 

October  1-2;  11-31. 

November 

December  1-24 


161 
141 
137 
90 
110 
122 
107 
420 
224 
30.200 
l.TiSO 
766 


The  period- 


■- 

—  1 

um. 

Moan. 

80 

99.4 

go 

94.0 

22 

85.0 

88 

88.1 

0 

84.3 

75 

91.4 

95 

96.5 

104 

132 

107 

152 

190 

4,269 

255 

695 

205 

521 

I 


Total  in 
acre-fpct. 

6,112 
5,407 

.  5,226 
5,242 
5,183 
5,439 
5,934 
8,116 
0.045 

194,800 
41,360 
24,800 

316,700 


EstijnaUd  monthly  discharge  of  Pecos  Rivier  at  Carlsbad,  N.  Mex.Jor  1906. 


Month. 


I  Discharge  in  second-tcet. 

Maximum.  |  Minimum.  '    Mean. 


January.. 
February. 

March 

April 

May 

June 


July 

August 

September.. 

October 

November., 
December.. 


The  year.. 


790 

322 

392 

1,360 

734 

838 

3,204 

295 

1,266 

3,534 

338 

1,079 

3,480 

338 

1,574 

'           3,220 

255 

1,256 

47,600 

206 

5,236 

4,287 

305 

1,164 

1,700 

206 

486 

568 

246 

306 

1,800 

305 

739 

1,118 

518 

742 

47,600 

206 

1,257 

ToUl  in 
acre-feet. 


24,100 
46,540 
77,840 
64,210 
96,780 
74,740 
321,900 
71,570 
28,920 
18,940 
43,970 
45,620 

915, 100 


PECOS  RIVER  AND  MARGirERETTA  FLUME  NEAR  PECCS,  TEX. 

This  station  was  established  January  1, 1898,  by  Thomas  U.  Taylor,  and  is  located  about 
6  miles  above  Pecos,  Tex.,  at  the  flume  of  the  Barstow  Irrigation  Company  (old  Margue- 
retta  Canal  Company).  Tlie  canal  diverts  the  water  from  Pecos  River  3  miles  above  the 
flume  from  the  west  side  of  the  river.  The  water,  except  about  10  second-feet  taken  by 
the  West  Valley  ditch,  is  carried  across  to  the  east  side  by  a  timber  flume  supported  on  pile 
bents. 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  measuring  section.  The 
river  bed  is  sandy  and  shifting.  In  floods  such  as  those  of  October,  1904,  and  July,  1905, 
a  large  volume  of  water  passes  down  the  West  Valley,  west  of  the  canal.  This  water  spreads 
over  the  country  from  the  flume  to  Pecos  and  can  not  be  measured  with  any  accuracy. 

Discharge  measurements  are  made  from  a  cable  about  200  yards  below  the  flume.  The 
initial  point  for  soundings  is  the  post  supporting  the  cable  on  the  we^t  bank.  Measure- 
ments taken  in  the  flume  at  the  east  end  show  the  amount  of  water  used  for  irrigation  on 
the  east  side  of  the  river. 
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The  gage  is  a  staff  which  is  nailed  to  one  of  the  piles  under  the  upstream  side  of  the  flume. 
The  gage  in  the  flume  is  at  the  east  end  and  has  its  zero  at  the  bottom  of  the  flume.  During 
1905  both  gages  were  read  by  Lawrence  Vauter,  gate  keeper  for  the  irrigation  company. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  west  abutment  on  the  north 
side  of  the  flume,  marked  *'U.  8.  G.  8.  B.  M.  21.70;"  elevation,  21.70  feet.  (2)  On  the 
stone  wall  on  the  south  side  of  the  canal,  under  the  window  of  the  gate  keeper's  house,  marked 
"U.  S.  O.  8.  B.  M.  20.95;"  elevation,  20.95  feet.  Elevations  refer  to  the  datum  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Wat«r-Supply  Paper): 

Pecos  River  near  Pecos,  Tex. 

Description:  WS  28,  p  119;  37,  p  285;  50,  p  358;  66,  p  76;  84,  pp  168-160;  9»,  p  355;  132,  pp  104-105. 

Discliarge:  WS  28,  p  130;  37,  p  385;  50,  p  359;  66.  p  77;  84,  p  100;  00,  p  366;  132,  p  105. 

Discharge,  monthly:  WS  84,  p  172;  09,  p  358;  132,  p  109. 

Discharge,  yearly:  Ann  20,  iv,  p  57. 

Gage  heights:  WS  28,  p  125;  37,  p  286;  50,  pp  360-361;  66,  p  77;  84,  p  170;  90,  p  356;  132,  p  106. 

Rating  tables:  WS  84,  p  171;  99,  p  357;  132,  p  108. 

Margueretta  flume  near  Pecos,  Tex. 

Description:  WS  84,  pp  168-169;  99,  p  355;  132,  pp  104-105. 
Discharge:  WS  50,  p  360;  66,  p  77;  84,  p  169;  132,  p  105. 
Oage  heights:  WS  50,  p  361;  84,  p  171;  99,  p  357;  132,  p  107. 
Rating  table:  WS  132,  p  108. 

Discharge  measurements  of  Pecos  River  near  Pecos,  Ter.,  in  1905, 


Date. 


May  10 

July  11 

July  11 

July  11 

August  11 

August  12 

August  31 

September  13... 
September  14... 

October  6 

October  7 

October  16 

October  20 

November  8.... 
November  16... 
November  17... 
December  6 

(«) 

(°) 


Hydrographer. 


Murphy  and  Giles. 

J.M.Giles 

do 

E.  Patterson 

J.M.Giles 

do 

E.Patterson 

do 

....do 

J. M.  Giles 

do 

E.  Patterson 

do 

do 

Grover  and  Giles . . 

J.M.  Giles 

E.Patterson 

J.M.Giles 

do 

....do 


Width. 


Area  of 
section. 


Feet. 
144 
81 
81 
99 
172 
170 
96 
90| 
89  I 
138  I 
138  I 
82  I 
80  I 
I 


Square 

feet 

695 

105 

103 

150 

496 

463 

205 

350 

326 

254 

263 

92 

88 

184 

413 

398 

444 

1,304 

2,024 

3,140 


Mean 
velocity. 


Feet  per 
second. 
3.55 
1.81 
1.72 
2.50 
2.66 
2.82 
2.10 
2.40 
2.30 
1.81 
1.95 
1.45 
1.90 
1.87 
2.12 
2.24 
2.37 
4.92 
0.32 
7.91 


Gase     ,      Dis- 
helgnt.      chaige. 


FeeL 
6.10 
1.27 
1.25 
2.20 
3.25 
3.20 
1.20 
2.50 
2.20 
1.40 
1.50 
0.20 
0.10 
1.00 
2.22 
2.20 
2.80 
8.00 
12.00 
18.00 


Second- 

feet 

2,430 

189 

177 

376 

1,318 

1,304 

432 

8B5 

779 

4» 

513 

134 

115 

334 

873 

884 

1,065 

6.416 

12,790 

24,840 


a  Computed  from  slojx)  measurement,  using  Kutter's  formula. 
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DaUy  gage  height,  in  feet,  of  Pecos  River,  near  Pecos,  Tex.,  for  1905. 


Day. 


Jan.  I  Feb.     Mar.     Apr.  I  May.  J  June,  i  July.  ,  Aug. 


1-. 

2.. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


2.0 

2.0  I 

2.1 : 

2.1  ! 
2.1  I 
2.1 
2.1.' 

2.1  j 
2.1  ' 

2.1 ; 

2.1  I 
2.1  I 

2.1  ; 

2.1  I 

2.1  I 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


2.5  I 

2.5 

2.5 

2.6 

2.5' 

2.5 

2.9 

3.0 : 

3.1 

3.2  , 

3.2  I 

3.1 

I 
3.1  , 

3.1  I 

3.1, 

3.1 

3.1  I 

'3.1 

3.1 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

4.2 

45 

4.4 


4.3 
4.3 
4.3 
4.3 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.6 
4.6 
5.9 
6.6 
0.6 
6.5 
6.2 
6.1 
6.0 
5.0 
5.1 
5.1 
4.2 
3.9 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0  1 


I 
2.1' 
2.0 
1.9  I 
1.9 
1.9 
1.9' 
1.6  ' 
1.6 

,.«! 

1.4 

1.4  I 

1.4 
1.3 
1.1  I 

1.1  I 
1.1 

1.1  I 

1.6  i 

1.7 
1.8 
2.0 
2.1 
2.1 
3.0 
3.1 
4.0 
5.5 
6.5 
6.6 
6.0 
I 


I 


5.0 

4.3 

3.0 

3.0 

3.0 

2.8 

2.6 

2.6 

6.0 

6.1 

6.0 

3.0  I 

2.6  I 

3.6  ' 

3.2  I 

2.5  I 

2.0 

1.9  I 

1.5  I 
1.0  , 
1.0  ' 

2.0  I 
4.9, 
5.0 

5.1  I 
4.0  ! 
5.6 
6.0  I 

5.6  I 
5.5  I 
5.5  I 


5.5 

5.0 
3.9  I 
2.9  I 
2.0, 
1.9 
3.1 
4.0 
6.0 
6.2 
6.0 
6.8 
5.9 
4.9  ! 
3.2  I 
5.0  I 
5.9 
6.0  ' 
5.6  ^ 
4.9  j 
4.0  I 
3.8  j 
2.9 
2.8 
1.8  I 
1.6  I 
1.5 
1.5  I 
1.5 
4.5 


2,5 

1.5 

1.5 

1.6 

1.5 

1.5 

1.4 

1.4 

1.4 

1.2 

2.5 

2.3 

2.2 

1.9 

1.5 

1.4 

1.4 

1.0 

.9 

.9 

.9 

.9 

1.0 

4.9 

7.2 

9.4 

13.7 

18.3 

17.2 

13.2 

10.2 


7.6 

6.2 

5.65 

6.15 

5.85 

4.9 

4.5 

4.0 

3.7 

3.6 

3.5 

3.2 

3.4 

3.6 

3.5 

3.0 

3.0 

2.9 

2.9 

2.8 

2.8 

2.8 

2.6 

2.0 

1.6 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 


Sept.  I  Oft.  :  Nov.     Dec. 


1.4 
4.5 
3.5 
3.2 
2.6 
2.2 
2.1 
2.1 


1.4 
1.5 
1.4 

.9 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 1 

ill 

.3 
.3 


.2 

.2  ' 

.2  1 

.2  ;. 


0.2 
.2 
.2 
.4 
.9 
.9 
1.0 
1.1 
1.0 
1.0 
1.0 
1.1 
1.4 
2.4 
2.3 
2.2 
2.2 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.6 
1.6 
1.6 
3.1 
3.5 
3.4 


2,S 

2.5 
2.4 
2.3 
2.0 
1.9 
2.0 
2.3 
2.4 
2.4 
2.4 
2  4 
2.1 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.0 
2.0 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 


Station  rating  taitHe  for  Pecos  River,  near  Pecos,  Tex.,  from  January  1  to  Jidy  2J^,  1905. 


Ga 
heig 


It. 


Feet. 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.60 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


Dtocbarge. 

Gage 
hei^t. 

Seeond-feet. 

Feet. 

140 

2.20 

160 

2.30 

160 

2.40 

170 

2.50 

185 

2.00 

200 

2.70 

220 

2.80 

240 

2.90 

200 

3.00 

280 

3.10 

300 

3.20 

325 

3.30 

360 

1 

3.40 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

375 

3.50 

400 

3.60 

430 

3.70 

460 

3.80 

490 

3.90 

525 

4.00 

660 

4.10 

695 

4.20 

030 

4.30 

670 

4.40 

710 

4.50 

760 

4.60 

790 

4.70 

Discharge. 

hei^t. 

Discharge. 

Second-feet. 

Feet. 

Second-feet 

835 

4.80 

1,535 

880 

4.90 

1,600 

925 

5.00 

1,665 

975 

5.20 

1,795 

1,025 

5.40 

1,935 

1,080 

5.60 

2,075 

1,135 

5.80 

2,220 

1,190 

6.00 

2,370 

1,245 

6.20 

2,530 

1,300 

6.40 

2,690 

4,355 

6.60 

2,860 

1,415 

■     1,475 

The  above  table  is  based  on  four  discharge  measurements  made  during  1905.    It  is  no  tweil  defined. 
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Station  rating  table  for  Pecos  River,  near  Pecos,  Tex.,  from  July  25  to  December  31, 1905. 


Gage 
leigBt. 

Discharge. 
Second-feet. \ 

Gage 
height. 

Fee, 

Diac;hargc. 
Second-feet. 

Gage 
height. 

Feet. 

Diacharge. 
Second-feet. 

Gage 
height. 

Diacharge. 
Second-fert. 

Feet. 

Feet. 

0.10 

115    , 

1.30 

465 

2.50 

955 

3.70 

1,640 

.20 

135 

1.40 

500 

2.60 

1,000 

3.80 

1,715 

.30 

155 

1.50 

535 

2.70 

1,050 

3.90 

1.790 

.40 

180 

l.GO 

570 

2.80 

1,100 

4.00 

1.865 

.50 

205 

1.70 

010 

2.90 

1,150 

4.20 

2,030 

.GO 

235 

1.80 

650 

3.00 

1,200 

4.40 

2,210 

.70 

265 

1.90 

GOO 

3.10 

1,250 

4.00* 

2.390 

.80 

295 

2.00 

730 

3.20 

1,305 

4.80 

2.580    1 

.90 

325 

2.10 

775 

3.30 

l,3(i5 

"     6.00 

2.780 

1.00 

3(30 

2.20 

820 

3.40 

1,430 

1.10 

395 

2.30 

im 

3.50 

1,500 

1.20 

*«. 

2.40 

910 

3.  GO 

1,570 

1 

.. 

_ 





1 

Tne  above  table  is  bastKl  on  13  dischai'go  ineasiireineiitM  made  during  1905.    It  is  well  defined  between 
gage  heights  0.1  foot  and  3.2  feet.    Above  gage  height  3.2  feet  it  i.^  bas<Kl  on  three  slope  raeastiremcntB. 

Estimated  rtumthly  discharge  of  Pecos  River,  near  Pecos,  Tex., for  1906. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  <»., 
October  6-31. 
November... 
December 


The  period . 


Discharge  in  second-feet.        ' 
._    _ Total  111 

Ma.ximum.   Minimum.  I    Mean,    i  »"'«^'<*^' 


350 
1,355 
2,850 
2,850 
2,470 
2,530 
25,500 
5.800 


530 
1,500 
1,100 


325 
465 
325 
160 
150 
220 
140 
430 


340 
682 
1,372 
596 
1,091 
1.243 
3.548 
1,664 


30,910 
37,N*l 
81.360 
35.460 
67,  OHO 
73,99) 
218,200 
102,300 


115  I 
130  ! 
615  I 


189 
592  ' 
764  I 


9,747 
a5,230 
46. 9W 


?J2,100 


a  No  estimate. 
Note.— For  discharge  of  flume  of  Barstow  Irrigation  CJompany  see  following  pages. 
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Dxicharge  rMOturementa  ofjlumt  of  BarsUnv  Irrigation  Company  near  Pecos,  Tex.,  in  1905. 


Date. 


Hydrographer. 


Kay  10 Murphy  and  Giles. 

Julyll J.M.  Gilcfl 

Juiy  11 do 

July  14 •  E.  Patterson 

September  14 do 

October  6 J.  M.  Giles 

October? do 

October  16 E.Patterson 

October  20 do 

November  8 . .  J do 

November  8  a do 

November  16..   J.  M.  Giles 

November  16  a do 

December 6 E.Patterson 


:  Width. 

1 ' 

Ana  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dla- 
charge. 

1 
,  Feet.  ' 

Smtare 

Feet  per 
second. 

Feet. 

Second- 
feeL 

'      20.5  , 

33 

7.83 

1.70 

257 

'      20.5  1 

17.4 

5.86 

1.10 

102 

20.5  ' 

17.4 

5.91 

1.10 

103 

20.5 

18.5 

6.21 

1.15 

115 

20.5' 

26.6 

7.07 

1.40 

188 

20.5 

29 

7.62 

1.60 

219 

20.5  1 

27 

7.57 

1.50 

202 

».5  1 

24 

7.11 

1.30 

168 

20.5  1 

23 

7.01 

1.25 

158 

20.5  1 

27 

7.30 

1.40 

194 

1      20.5  , 

35 

4.25 

1.70 

148 

20.5 

26.6 

4.97 

1.30 

132 

20.5  1 

14 

2.29 

.80 

32 

20.5  , 

13.3 

1.57 

.65 

21 

•  At  lower  end  of  flume. 
DaUy  gage  heighi,infeet,offiume  of  Barstow  Irrigation  Company  near  Pecos,  Tex.,  for  1905. 


Day. 


Mar.  I    Apr.  ;  May. 


1 



2 

3 

4 

5 

6 

S 

9.               

10 

11 

12.       .     . 

1.1 

13 

1.1 

14 

l.l 

15 

1.1 

16. 

1   1 

17 

JH 

1.1 

19 

1.1 

20 

1.2 

21 T.. 

1.3 

22 

1.3 

23.   .   - 

1.3 

24 

.. 

25 

1.3 

26 

1.3 

27 

1.3 

2K '. 

1.3 

29 

13 

30 

1.3 

31 

1.3 

1.0  I 
1.0  I 
1.0 
1.0  i 
1.0 

1.0  . 
.9  ' 

1.0 

1.1  ; 

1.3 
1.4  ' 
1.6' 

1.8  ; 

1.8  I 
1.8 
1.9. 

1.9  I 
l.K 
1.8  1 
1.8  . 
1.8  I 
l.-*  , 
l.H  I 
1.8  I 
1.8  I 
1.8  I 
1.8  I 
1.8  I 
1.8  I 
1.8  ' 


1.8 
1.8 
1.8 
l.K 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
l.K 
1.8 
1.8 
l.K 
1.8 
1.8 
1.8 
1.8 
1.9 
1.8 
1.8 
1.8 
1.8 
1.9 
1.8 
1.8 
1.8 
l.K 


June. 


1.8 
1.8 
1.6 
1.6 
1.8 
1.8 
1.9 
1.9 


1.9! 
1.9  I 
1.0  I 
1.6, 

1.6  I 
1.6' 

1.8  i 

1.8   ; 

1.7  I 
1.7 
1.7  ! 
1.7  t 
1.7  ' 
1.7  I 
1.7  I 
1.7  I 
2.0  ! 


July. 

1.6 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.3 

1.3 

l.Oi 

1.5 

1.6 

1.6 

1.6 

1.6 

1.4 

1.3 

1.3 

1.3 

1.5 


Aug. 

Sept.  1    Oct. 

1 

1 

1 ! 

Nov. 


1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 


1.8     ' 
1.6    I 
2.4 
2.65  I 
2.35 
1.25  1 


I 


1.6  I 
1.5  ' 

1.4  I 

1.3  I 

1.3  ' 

1.3  I 

l..^{ 

1.3  ' 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 


Dec. 


1.3 

0.8 

1.3 

.8 

1.3 

.8 

1.3 

.8 

1.5 

.8 

1.5 

.8 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.3 

1.3 

» 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

I 


Note.— November  1-16  water  was  being  wasted  from  flume  into  river;  hence  gage  heights  at  upper 
end  of  flume  did  not  represent  flow  accurately. 
IBR  174—06 8 
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Station  rating  icMe  for  flume  cf  Uie  Barstmv  Irrigation  Company  near  Pecos j  Tex.,  from 
March  12  to  November  16,  1005. a 


Gago 
height. 


Feet. 
0.60 
0.70 
0.80 
0.90 


Discharge. 

1     Gaee 

height. 

Discharge. 

Gage 

height. 

Discharge. 

1   hei^t. 

DiachaiKe. 

Second-feet. 

1     Feet. 

Second-feet. 

1     Feet,     \second-feet. 

Feet. 

Second-feet. 

10 

1.00 

80 

1.40    ,             179 

1.80 

285 

22 

1.10 

103 

'        1.50 

205 

1         1.90 

312 

38 

1.20 

128 

1.60 

231 

2.00 

340 

57 

1    '■" 

153 

1.70 

258 

1 

o  Not  strictly  applicable  November  1-16,  during  which  time  water  was  being  wasted  from  flume  into 
river;  hence  gage  heights  at  upper  end  of  flume  did  not  represent  flow  accurately. 

The  above  table  is  based  on  13  discharge  measurements  made  during  19a5.    It  is  fairly  well  defined 
between  gago  heights  1.1  feet  and  1.7  feet. 

Estimaied  monthly  discharge  of  flume  of  Bar  slow  Irrigation  Company  near  Pecos,  Tex,, 

for  10()5. 


Month. 


Discharge  in  second-feet. 


March  12^31 

April 

May 

June 

July 

September  10-16. 
October  6-31 


Maximum. 

153 
312 
312 
340 
522 
205 
231 


The  period . 


Minimum. 


Mean. 


I    ToUUiD 
acre-feet. 


103 

132 

57 

216 

285 

288 

231 

209 

10 

182 

179 

194 

153 

162 

5.237 
12.K5l> 
17,710 
16,010 
II,I9U 
2,694 
S,.tV, 

74.aTO 


PKX;OS  UIVEU  NKAK  MOOItIIKAI>,  TKX. 

This  station  \vas  established  by  the  International  (Water)  Boundary  Commission  in 
April,  1900.  It  ii  near  Moorhead,  immediately  above  the  high  bridge  of  the  Southern 
Pacific  Railroad. 

The  station  is  in  the  bottom  of  a  canyon  about  300  feet  deep.  The  river  is  straight  fur 
a  mile  or  more  both  above  and  below  the  station.  Both  banks  are  of  rock,  but  the  bott4>ni 
of  the  stream  is  mud.  The  river  here  consists  of  a  series  of  pools  connected  by  rapids.  The 
best  pool  was  chosen  for  the  station. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The  initia] 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  a  scantling  bolted  to  one  of  the  piers  of  the  bridge.  Its  painted  face  is  read 
from  the  top  of  the  cliff  with  the  aid  of  field  glasses.  The  highest  known  flood  occurred 
April  6, 1900,  alx)ut  two  weeks  before  this  gage  was  established.  The  water  marks  .«ihowpd 
that  it  reached  35.75  feet  on  the  gage.  The  range  between  high  and  low  water  is  35  feot. 
The  bench  mark  is  a  cross  cut  on  solid  rock  above  a  spring  about  600  feet  above  the  bridge: 
elevation,  27.08  above  the  datum  of  the  gage. 

The  observations  during  1905  have  been  made  under  the  direction  of  the  United  St*t**d 
section  of  the  International  (Water)  Boundary  Commission.  The  hydrographer  is  E.  E. 
Winter  and  the  gage  reader  is  the  section  foreman  for  the  railroad. 
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Infonnation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  50,  p  362;  66,  p  77;  84,  p  166;  99,  p  351;  132,  p  109. 

DiRcbarge:  50,  p  363;  66,  p  78;  84,  pp  166-167;  99,  pp  352-353;  132,  pp  109-111. 

I)i0charge,  maan  daily^:  132,  p  113. 

Discharge,  monthly:  75,  p  160;  84,  p  168;  99,  p  354;  132,  p  114. 

Gage  heights:  50,  p  363;  66.  p  78;  84,  p  167;  99,  p  354;  132,  p  112. 

Discharge  measurements  of  Pecos  River  near  Moorhead,  Tex,,  in  1905, 


Date. 


Updrographer. 


JuuiaryS £.£. Winter. 

January? ] do 

January  12 do 

January  16 do 

January  20 | do 

January  24 ' do 

January  29 ! do 

Februarys do 

February  7 ' do 

February  11... I do 

February  15...! do 

February  W do 

February  23 do 

February  26 do 

March  8 do 

March  11 do 

March  16 ' do 

March  20 1 do 

March  24 do 

March  29 do 

April4 ' do 

April  8 ' do 

April  12 1 do 

April  17 do 

April  21 1 do 

April  25 do... 

April  28 j do 

May3 ' do 

Mays I do 

May  11 1 do 

May  16 do 

May  20 do 

May  24 do 

May  29 do 

Junes do 

June  9 do 

June  12 do 

June  17 do 

June  21 do 

June  24 do 

July  2 do 

July  7 do 

July  13 1 do 

July  18 1 do 

Jnlya I do 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gage 
height. 

Dis- 
charge. 

Square 

Feel. 

Second- 
feet, 

773 

0.98 

1.75 

758 

774 

.95 

1.75 

735 

762 

.80 

1.65 

611 

756 

.80 

1.6 

604 

755 

.74 

1.5 

557 

724 

.73 

1.5 

531 

726 

.73 

1.5 

532 

762 

.91 

1.7 

694 

780 

.93 

1.75 

710 

775 

1.02 

2.0 

787 

790 

1.03 

2.0 

811 

807 

1.07 

2.2 

861 

782 

1.01 

2.1 

791 

795 

1.01 

2.a5 

806 

924 

1.97 

3.4 

1,817 

849 

1.39 

2.7 

1,180 

803 

1.72 

3.2 

1,532 

1,004 

2.20 

3.7 

2,212 

824 

1.26 

2.4 

1,041 

770 

1.03 

2.1 

795 

861 

1.18 

2.5 

1,018 

821 

.96 

2.0 

805 

827 

.93 

1.9 

772 

790 

.90 

1.7 

709 

785 

.89 

1.6 

702 

921 

1.47 

3.0 

1,356 

845 

l.Ol 

2.2 

854 

1,023 

2.24 

3.5 

2,288 

1,000 

2.16 

3.4 

2,156 

981 

1.62 

3.1 

1,504 

1,010 

2.02 

3.4 

2y040 

883 

1.12 

2.2 

991 

950 

1.72 

2.8 

1,633 

883 

1.13 

2.2 

999 

1,011 

1.61 

3.2 

1,623 

948 

1.23 

2.6 

1,166 

857 

.84 

1.9 

720 

1,037 

2.24 

3.5 

2,324 

1,001 

2.07 

3.4 

2,078 

1,010 

2.00 

3.3 

2,025 

898 

1.17 

2.2 

l,a50 

1,015 

1.44 

3.1 

1,459 

907 

1.04 

2.1 

942 

867 

.») 

2.0 

734 

874 

.85 

2.0 

739 
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Discharge  measvremttUs  of  Pecos  River  near  Moorhead,  Tex.,  in  1905 — Continued. 


Date. 

Ilydrographer. 

July  28 

August  6 

E.  E.  Winter 

do 

August  10 

do 

August  16 

do 

August  20 1 do. 

August  24 

August  30 

September  6. . . 
September  11. . 
September  14. . 
September  22. . 
September  25. . 
September  28. . 

Octobers 

October? 

October  10 

October  15 

October  20..... 

October  24 

October  29 

Novembers.., 
November?... 
November  10. . 
November  14. . 
November  18. , 
November  22. , 
November  25. , 
December  2.... 
December  8.. . 
December  13.. 
Docember  22.. 
December  25.. 
December  29.. 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

do 

....do 

....do 

....do 

do 

'....do 

do 

do 

do 

do 

do 

do 

do 

H.F.  Collins. 

do 

do 

do 

do 

do 


Area  of  i     Mean 
section,    velocity. 


square 
feet. 


1,104  I 
1,208 
956  I 
809 
906  I 
894  \ 
782  I 
775  I 
785 


774 
791 
774 
793 
803 
780 
774 
729 
724 
704 
707 
711 
743 
716 
T92 
783 
772 
827 
831 
805 
788 
783 


Feet  per 
I  second. 

0.83 

3.20 

3.92 

2.57 

1.60 

1.51 

1.33 

.96 

.89 

.93 

1.08 

.96 

.97 

.81 

.91 

.94 

.84 

.78 

.73 

.71 

.72 

.71 

.71 

.86 

.75 

1.12 

1.12 

1.15 

1.53 

1.51 

1.52 

1.44 

1.45 


Gage     I      Dis- 
height.  .  cfaaiige. 


Feet. 
1.65 
4.3 
5.2 
3.35 
2.8 
2.6 
2.4 
1.9 
1.8 
2.0 
2.2 
2.0 
1.9 
1.7 
1.9 
1.9 
1.75 
1.6 
1,5 
1.5 
1.4 
1.4 
1.4 
1.7 
1.6 
2.2 
2.2 
2.0 
2.4 
2.4 
2.3 
2.3 
2.2 


Sectntd- 
feet. 


3,528 
A,  733 
2,459 
1,521 
1.367 
1,186 
753 

em 

728 
870 
740 
767 

eoh 

719 
753 
652 
577 
531 
514 
510 
503 
505 
637 
534 

sas 

875 
90 
1,267 
1,257 
1,227 
1,138 
1.138 


I 
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Daily  gage  heightf  xnftety  of  Pecos  River  near  Moorhead,  Tex.,  for  1906. 


Day. 


Jan.      Feb.     Mar.  i  Apr.     May.    June.  '  July.  '  Aug.  '  Sept.  '  Oct.  i  Nov 


\l 


1 

2 

3 

4 

5 

6 ' 

7 

K 

9 ' 

10 

11 

12 

13 

14 

15 

16 

17 

I« 

IS 

20 

21 

22 ' 

23 

^ I 

25 

25 

27 ' 

28 

29 

30 ' 

31 1 


1.75 

1.75  ! 

1.75  I 

1.75 

1.75, 

1.75 

1.75  I 

1.7    1 

1.7    , 

1.7    I 

1.65 

l.«5 

1.65, 

1.6 

1.55 

1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.55 

1.45 


1.6 

1.6ri 

1.7 

1.7 

1.7 

1.75 

1.7.5 

1.8 

l.STi 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2. 15 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.05 

2.05 

2.05 

2.0 


2.05 

2.1 

2.15 

2.2 

2.25 

2.3 

2.4 

3.15 

2.75 

2.6 

2.6r. 

2.6 

2.6 

2.6 

5.2 

3.25 

3.2 

3.35 

3.55 

3.7 

3.2 

2.85 

2.65 

2.45 

2.25 

2.7 

2.7 

2.5 

2.25 

2.a'i 

2.0 


6,7 

3.75 

3.0 

2.5 

2.3 

2.2 

2.1 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.85 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

8.95 

3.05 

2.95 

2.7 

2.25 

2.2 

3.2 

2.65 


2.6 

2.6 

3.45 

3.5 

3.55 

.1.6 

3.  .55 

3.4 

3.35 

3.2 

3. 15 

3.1 

3.1 

.3.2 

3.2 

3.4     I 

3.3  , 
3.15  , 
2.8    , 
2.25 
2.35 
2.75  . 
2.7 
2.8    ; 
2.85  i 
2-55 

2.4  , 
2.4 
2.25 
2.6    I 
2.9 


I 
3.0 

3.15  I 

3.2 

3.2 

3.2 

3.2 

3.2 

3.05 

2.65 

2.a5 

2.0    I 

i.» 

1.75  I 

1.7 

2. 15  I 

3.0    I 

3.45  1 

.3.5    , 

3.5    , 

3.5 

3.4 

3.4 

3.4 

3.2 

3.05 

2.9 

2.65 

2.95 

6.05 

2.25 


2.2 

2.2 

2.3 

2.65 

2.35 

2.3 

3.1 

4.1 

4.4 

3.55 

2.7 

2.  .3.5 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.0 

1.95 

1.7 

1.7 

1.6 

1.65 

1.&5 

1.75 

3.1 

3.2 


3.5 

3.55 

3.8 

3.9 

4.1 

4. 15  , 

4.55 

4. 85  I 

4.9 

5.1     I 

.5.5 

5.6 

.5.4 

4.9 

.3.6 

3.5 

3.25 

3.0 

2.8 

2.8 

2.8 

2.7 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 


I 


2.4 

2.35 

2.45 

2.45 

2.25 

1.95  I 

1.0 

1.95  ! 

1.9 


2.0 

1.8 

1.9 

2.05 

2.65 

2.9 

2.75 

2.4 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.05 

2.0 

2.0 

l.ft5 

l.ft5 


1.8 

1.7 

1.7 

1.8 

1.8 

1.85 

1.9 

1.9 

2.0 

1.95 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 

1.7 

1.65 

1.65 

1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.5 

1.45 

1.45 


1.4 

1.4 

1.4 

1.4 

1.35 

1.35  I 

1.4    ! 

1.4 

1.4 

1.4 

1.6 

1.7 

1.7 

1.8 

1.8 

1.8 

1.8 

1.7 

2.0 

2.1 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.0 


Dec. 

2.0 

2.0 

2.2 

2.65 

2.7 

2.6 

2.55 

2.4 

2.4 

2.45 

2.6 

2.45 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 
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DaUy  discharge^  in  seoondrfeet,  of  Pecos  River  near  Moorhead,  Tex.  ^  for  1905. 


1. 

2. 
3. 
4. 

5. 

6. 

7.. 

8.. 

9., 
10. 
11.. 
12.. 
13. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21. 
22.. 
23.. 
24.. 
25.. 
26. 
27.. 
28.. 
29., 
30.. 
31.. 


Day. 


Jan. 

Feb. 
625 

Mar. 

Apr. 

May. 

June. 
1,700 

1 
July.  1  Aug. 

Sept. 
1,190 

700 

805 

8,950 

1,100 

1,050  1  2,090 

730 

660 

845 

2,070 

1,100  ,  1,690 

ol,050     2,180 

1,140 

«760 

«605 

880 

1,320  «2,220  01,620 

1,095     2,630     1,230 

750 

695 

920 

01,020 

2,290  1  1,620 

1,250  1  2,810 

1,230 

745 

695 

955 

935 

2,360  .  1,620 

1,115  ,  3,170 

1,060 

740 

710 

990 

890 

2,430  1  1,620 

1,095   03.260 

O800 

0  735 

O710 

1,065 

845 

2,360  1  1,620 

01,460     3,860 

760 

670 

725 

01,855 

O805 

«»2,150  1  1,500 

2,460  1  4,270 

780 

670 

740 

1,225 

805 

2,060  |Ol,200 

2,760     4,330 

750 

670 

765 

1,090 

805 

1,780        810 

1,910  .04,600 

750 

610 

0  785 

ol,135 

805 

01,680         780 

1,250  ,  5,330 

O790 

O610 

790 

1,110 

O770 

1,590  1   O720 

1,070     5,530 

690 

610 

795 

1,110 

770 

1,690  1      640 

O940  1  5,260         710 

605 

800 

1,110 

755 

1,740  !      620 

850     4,680      O760 

580 

0  810 

5,220 

740 

1,740  1      890 

820  02,810     1,320 

0560 

810 

01,560 

710 

02,040  1  1,740 

790  '  2,710     1,670 

560 

835 

1,530 

O710 

1,960  02,260 

760  1  2,290  '  1,420  , 

560 

850 

1,735 

715 

1,820     2,280 

o735     1,860  ;  1.070  | 

640 

860 

2,005 

720 

1,510  ,  2,240 

7S5  '  1,520 

970' 

0530 

0860 

02,210 

700 

01,040  1  2,210 

740  01,520 

970 

520 

860 

1,760 

o700 

1,150  02,080 

800  1  1,620 

870 

515 

790 

1,445 

700 

1,580     2,080 

740     1,440 

O870 

510 

O790 

1,265 

14,570 

1,520  ,  2,080 

0725     1,370         870  ! 

«530 

805 

01,085 

1,390 

01,630  01,930 

650  -1,370  1      870  j 

630 

790 

915 

01,320 

1,690  '  1,780 

650     1,370  1   O770 

5«, 

a8a5 

1,310 

1,170 

1,370  1  1,630 

626  '  1,280  ,      770 

630 

805 

1,310 

885 

1,210     1,380 

640  >  1,280  ,      800  ' 

530 

775 

1.130 

0855 

1,210  ,01,680 

O640  1  1,280  '   0800 

O650 

0  915 

1,480 

01,050  1  7,300 

670  1  1,230  1      800 

550 

755 

1,140 

1,420  ,  1,040 

1,460  .01,190  1      766 

510 

715 

1,740 



1,560,  1,190 

Oct.  '  Nov.  Dec. 


700  , 
630  ' 

O630  , 
675 
676  ' 
605 

«720 
730 
805  ' 

0785 
685 
685 
650  I 
650 

0650  ' 
660  I 
625 
600  ' 
flOO  I 

0575 
550  I 
530  I 
530 

O530 
530 
625 
500 
495 

05I6 
490 


470 
490 

06IO 
510 
490 
490 

0505 
505 
505 

O505 
590 
635 
635 

068O 
660 
645 
630 

•  575 
780 
820 


880 
880 
0  875 
825 
825 
825 
825 
775 


830 
oJOO 
1,080 
1,500 
1,550 
1.4«0 
1,410 

01, 270 
1,270 
1,320 
1.360 
1.310 

« 1.360 
1.260 
1,260 
1,230 
1,230 
1.230 
1.2S0 
1,230 
1,230 

01,230 
1.200 
1.170 

01, 140 
1,160 
1,  IHO 
1.120 

0  1.140 
1.040 
1,030 


o  Meter  raeanurements. 


Estimated  monthly  discharge  of  Pecos  River ,  near  Moorhead ,  Tex.,  for  1905. 


Month. 


January 

February . . 

March 

April 

May 

Juno 

July 

August 

September. 

October 

November. 
December . . 


The  year . 


Discharge  In  aecond-feet. 


Maximum.  Minimum.      Mean. 


760 

860 

5.220 

14,570 

2,430 

7,300 

2,760 

5,530 

1,670 

805 

885 

1,550 

14,570 


510 
625 
715 
700 

1,040 
620 
625 

1,190 
600 
490 
470 
830 

470 


605 

772 

1,354 

1,668 

1,681 

1,745 

1.068 

2,617 

938 

616 

670 

1,220 

1,246 


Total  in 
acre-feet. 


37,170 
42,803 
83,226 
99,273 
103.379 
100,855 
65,643 
160,919 
i»,MS 
37.884 
30,838 
74.905 

901.880 
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GAL.L.INA9  RIVER  NEAR  LAS  VEGAS,   N.   MEX. 

This  station  was  established  August  13,  1903,  by  E.  G.  Marsh.  It  is  located  at  Las 
Vegas  Hot  Springs,  6  miles  above  Las  Vegas,  N.  Mex.  The  establishment  of  this  station 
was  primarily  for  the  purpose  of  determining  the  amount  of  water  available  for  diversion 
and  storage  in  the  San  Guyjuella  baSin  about  6  miles  northwest  of  Las  Vegas. 

Tlie  channel  is  straight  for  50  feet  above  and  100  feet  below  the  station.  The  bed  is 
composed  of  bowlders  with  a  loose  deposit  of  sand  and  gravel  during  low  water.  The  right 
bank  is  a  vertical  wall  protecting  the  power  house.  The  left  bank  is  a  vertical  wall  com- 
posed of  bowlders  embedded  in  binding  material.  There  is  but  one  channel  at  all  stages. 
The  velocity  is  moderate  at  low  water  and  very  swift  during  high  water. 

Discharge  measurements  are  made  from  a  single-span  wooden  bridge  at  the  power  house 
during  high  water;  at  low  water  discharge  measurements  are  made  at  the  same  section  by 
wading. 

The  original  gage  was  bolted  to  the  masonry  wall  on  the  right  bank  which  protects  Hot 
Springs  Nos.  16  and  17.  These  springs  are  located  about  300  feet  above  the  power  house 
and  bridge  from  which  discharge  measurements  are  made.  The  gage  was  washed  out  by 
the  flood  of  September  29, 1904,  and  was  replaced  by  a  similar  rod  October  19,  1904.  The 
zero  of  the  new  rod  is  0.71  foot  lower  than  the  zero  of  the  old  rod.  During  1905  the  gage 
was  read  twice  each  day  by  William  Prager,  except  when  rapid  fluctuations  make  more 
frequent  observations  necessary.  Tlie  bench  mark  is  a  leaded  bolt  in  a  granite  outcropping 
on  the  right  (south)  bank  of  the  river  200  feet  above  the  gage  rod;  elevation,  19.17  feet 
above  the  datum  of  the  new  gage.  The  7-foot  mark  on  this  gage  is  identical  with  the  upper 
surface  of  the  masonry  wall  to  which  it  is  attached. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacriptlon:  99,  p  253;  132,  pp  llft-117. 
Diacbarge:  99,  p  254;  132,  p  117. 
Gage  heights:  90,  p  254;  132,  p  118. 

Discharge  measurements  ofOaUinas  River  near  Las  Vegas,  N.  Mex.,  in  1905. 


I>ate. 


Hydrographer. 


February  So..    R.  1.  Meeker 


April  27  6 1 do 

May  27* I  Meeker  and  Murphy.. 

July  1 «» I  R.  I.  Meeker 

August  2  <> ' do 


a  Made  by  wading  under  foot  bridge. 


Width. 

Area  of 
section. 

Mean    • 
velocity. , 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second.  ' 

Feet. 

Second- 
feet. 

17 

20  1          0.45 

1.80 

9 

50 

78            4.19 

3.10 

327 

42 

54  '          3.02 

2.6.5 

163 

24 

23 

1.04  1 

1.90 

24 

24 

25 

1.20 

2.00 

30 

b  Made  from  Hot  Springs  bridge. 
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Daily  gage  height,  in  feet,  ofQaUinas  River  near  Las  Vegas ^  N.  Mex.,  for  1905. 


1.. 

2.. 

3.. 

4.. 

6. 

6. 

7.. 

8.. 

9. 
10., 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23., 
24., 
25. 
26., 
27., 
28. 
29., 
30.. 
31.. 


Day. 


Jan. 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Feb. 


1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.8 

1.8 

1.8 

1.85 

1.8 

1.85 

2.0 

2.3 

2.7 

2.65 

2.7 

2.7 

2.2 


Mar. 


2.2 

2.8 

2.6 

2.45 

2.5 

2.6 

2.6 

2.5 

2.5 

2.5 

2.4 

2.3 

2.3 

2.3 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.25 

2.35 

2.4 

2.3 

2.25 

2.25 


Apr. 


2.3 

2.3 

2.4 

2.5 

2.5 

2.5 

2.5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.9 

3.2 

3.15 

3.05 

3.1 

3.2 

3.1 

3.0 


May. 


June. 


3.1 

3.2 

3.1 

2.95 

2.85 

2.8 

2.75 

2.8 

2.95 

2.85 

2.8 

2.75 

2.75 

2.7 

2.7 

2.75 

2.8 

2.9 

2.8 

2.8 

2.8 

2.8 

2.7 

2.65 

2.6 

2.6 

2.6 

2.55 

2.5 

2.5 

2.5 


2.5 

2.45 

2.4 

2.45 

2.4 

2.3 

2.3 

2.65 

2.5 

2.45 

2.4 

2.3 

2.3 

2.25 

2.2 

2.15 

2.1 

2.1 

2.1 

2.0 

2.05 

2.0 

2.0 

2.0 

1.95 


July.  I  Aug. 


1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.0 
2.01 
2.0 
1.9 


1.9 

1.9 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

2.3 

2.05 

2.1 

1.95 

1.9 

2.13 

2.1 

2.3 

2.2 

2.1 

2.1 

2.1 

2.1 

2.a5 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


Sept.  .  Oct.  I  Nov.      Dec. 


1.8 

1.8 

1.8 

1.85 

1.8 

1.8 

1.85 

1.8 

1.85 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.8 

2.2 

1.9 

1.9 

1.85 

1.8 


1.8 

1.8 

1.8 

1.8 

1.7 

1.6 

1.6 

1.6 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 


1.6 
1.6 
1.6    j 
1.6     I 
1.6     ' 
1.6    I 
1.6 
1.6 
1.6 
1.6     , 
1.6     ' 
1.6 
1.6 
1.6 
1.6 
1.8    J 

1.75  ; 

1.6 
1.8    I 
1.8    I 
1.8 
2.0 
2.35  I 
2.05  ' 
2.0    I 
2.0    I 
3.05 
2.8    I 
2.a5  I 
2.2 


2.0 

1.8 

1.8 

2.0 

2.0 

1..S 

1.8 

l.S 

l.R 

1.9 

1.95 

2.0 

2-0 

1.85 

1.9 

1.9 

1.9 

1-S5 

I.S.1 

1.85 

1.8 

1.8 

l.S 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


Station  rating  table  for  Oallinas  River  near  Las  Vegas,  N.  Mex.,  from  October  8,  1904,  to 

December  31, 1905, 


Gage 
height. 

Discharge. 

hei^t. 
Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.60 

2 

2.10 

42 

2.60 

148 

3.10 

3» 

1.70 

6 

2.20 

67 

2.70 

178 

3.20 

380 

1.80 

12 

2.30 

75 

2.80 

210 

1.90 

20 

2.40 

97 

2.90 

245 

2.00 

30 

2.50 

121 

3.00 

285 

The  above  table  is  based  on  Ave  discharge  measurements  made  during  1005.    It  is  well  deOned. 
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Estimated  monthly  discharge  ofGallinas  Riirr  near  Las  VegaSy  N.  Mex.^  for  1904-1905. 
[Drainago  area,  Di)  square  railc^.] 


MoDth. 


1904. 

October  8-31 

November 

December 

1905. 

January , 

February , 

March 

April 

May 

June 

July 

August 

September 

October 

Noveniber 

December 

The  year 


Discharge  in  secoDil-feet. 


Maximum. 


210 
57 
20 

12 

178 

210 

380 

381) 

16:3 

75 

75 

57 

12 

308 

30 


Minimum. 


2 

4 
2 

12 
12 
57 
75 
121 
20 
12 
12 

6  : 

2 

12 


Mean. 


32.6 
13.7 
10.2 

12.0 
40.1 
93.3 

177 

206 
63.4 
17.1 
26.7 
14.0 
3.5 
32.1 
18.7 


57.8 


Total  In 
acpp-feet. 

Ilun- 

Second-foet 
per  snuare 

1.551 
815 
627 

0.362 
.152 
.113 

738 

2,227 

5,737 

10,530 

12,670 

3,773 

l,a')l 

1,642 

833 

215 

1,910 

1,1.')0 


.133 
.446 
1.04 
1.97 
2.29 
.704 
.190 
.297 
.156 
.039 
.357 
.208 


Depth 

in 
inches. 


.170 
.130 

.153 
.464 
.120 
2.20 
2.64 
.786 
.219 
.342 
.174 
.045 
.398 
.240 


I 


42,480  , 


.652 


7.78 


Note.— From  January  1  to  September  27,  1904,  the  discharpe  was  practically  nothing,  the  water  not 
beiag  sufficient  for  current  meter  measurements.  Di.scliarge  from  September  29  to  October  7,  1904, 
incluaive,  was  16,.'>70  acre-feet.  TaJcen  from  <5.  H.  Moulc's  rejwrt  of  floo<!s  in  northern  New  Mexico  in 
1904.  See  also  Water-Supply  Paper  No  147,  Destructive  Floods  in  United  States  in  1904,  by  E.  C. 
Murphy. 

HONDO    HIVKH  AT   ROSWKLL,   N.   MEX. 

This  station  was  astablished  April  25,  1903,  by  W.  M.  Reed.  It  is  located  at  the  bridge 
at  the  intersection  of  Main  and  Vegas  streets,  Hoswell,  N.  Mex. 

The  channel  is  nearly  straight  for  50  feet  above  and  450  feet  below  the  bridge  and  has  a 
width  at  ordinary  high  stages  of  40  feet.  The  current  has  a  moderate  velocity.  Both  banks 
are  low  and  overgrown  with  weeds,  but  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
.sandy  loam,  fairly  permanent,  and  free  from  vegetation.  There  is  but  one  channel  at  all 
stages. 

Discharge  measurements  are  made  from  the  highway  bridge.  The  initial  point  for  sound- 
ings is  a  zero  marked  on  the  east  stringer  at  the  north  end  of  the  bridge. 

In  July,  1905,  the  channel  of  the  river  was  widened  at  the  street  crossing  and  the  original 
gage  was  torn  out  by  the  workman.  August  8, 1905,  a  new  inclined  gage  was  placed  on  the 
left  bank  at  the  upstream  side  of  bridge.  It  consists  of  a  timber  spiked  to  stakes  driven  in 
the  bank,  and  the  upper  end  is  bolted  to  a  sill  of  the  bridge.  During  1905  the  gage  was  read 
by  members  of  the  Geological  Survey  ofhce  force  at  Roswell.  Bench  marks  were  estab- 
lished as  follows:  (1)  The  top  of  eyebar  on  west  side  of  bridge;  elevation,  7.45  feet.  (2) 
The  southeast  comer  of  the  cement  sidewalk  25  feet  northwest  of  bridge;  elevation,  7.82 
feot.  (3)  The  top  step  near  stone  column  at  the  entrance  to  the  office  of  the  Pecos  Valley 
Lumber  Company;  elevation,  3.10  feet.    Elevations  refer  to  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
the  United  States  Geological  Survey: 

Description:  99.  pp  361-362;  132,  pp  118-119. 
Discharge:  99,  p  362;  132,  p  119. 
Gage  heights:  99.  p  362;  132.  p  119. 

Discharge  measurements  of  Hondo  River  at  RogweU,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


AprillS '  J. M.  Giles 

April  25 !  E.  Patterson.. 

April  26 do 

April25 1  W.A.Wilson. 

April  26 1  E.  Patterson . . 

April  26 ' do 

April  26 ' do 

April  27 ! do 

May  13 do 

May  17 J.  M.  Giles 

July  24 E.  Patterson . . 

July  24 do , 

July  25 do 

July  26 do 

July  26 do 

July  27 do 

July  28 do 

July  31 do 

August 2 J.M.Giles 

August2 do 

August  8 E .  Patterson . . 

August  15 do 

August  26 do 

August  28 do 

September  8 do 

September  11 do 

October  4 do 

November  10 do 

November  29. do 

Decembers do 

December  9 do 

December  23 do 


Width. 


Feet. 


27  , 


Area  of 
section. 


Square 
feet. 


102 

98 

84 

77 

88 

69 

27 

15 
131 

82 
134 
159 
156 
125 
110 

49 

65 

54 

50 

32 

10 
2 
3 

23 
1.6 

22 
103 

36 

20 

15 


Mean 
velocity. 

Feet  per 
second. 

1.07 

3.71 

3.74 

4.36 

3.62 

3.53 

4.03 

3.00 

2.92 

2.51 

4.20 

3.79 

4.09 

4.27 

4.15 

3.95 

3.72 

3.41 

3.59 

3.10 

3.83 

3.61 

2.18 

.64 

.93 

2.94 

.71 

2.42 

3.82 

3.50 

2.58 

2.47 


Gage 
height. 


Dis- 
charge. 


FeeL  ' 
0.10 
5.20  I 
5.60 
6.00  I 
4.80 
4.50 
4.d5 
4.20 
1.75 
1.10 
5.00 
3.20 
5.00 
5.90 
5.60 
4.75 
4.00 
2.00 
2.60 
1.85 
2.10 
1.50 

-  .10 
-1.10 

-  .90 
.75 

-1.00 
.80 
3.95 
1.35 
.40 
.20 


Seoond- 
feeL 

6 

345 


aos 

271 
356 
306 

78 

33 
551 
311 
&50 
683 
648 
496 
409 
166 
234 
169 
192 
116 

22 
L2 
3 

68 
L2 

52 
394 
124 

51 

36 


HONDO   RIVER  AT  HONDO    RESERVOIR   SITE,  NEW  MEXICO. 

This  station  was  established  March  9,  1903,  by  W.  A.  Wilson.  It  is  located  at  the  first 
New  Mexico  reservoir  dam  site,  12  miles  southwest  of  Roswell,  N.  Mex. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  current  is  swift  at 
high  water  and  sluggish  at  low  water.  Both  banks  are  high,  without  trees,  and  liable  to 
overflow.  There  is  but  one  channel  at  all  stages.  The  bed  is  composed  of  shifting  sand 
and  the  cross  section  changes  during  each  flood. 

A  footbridge  has  l^een  constructed  75  feet  below  the  dam,  for  the  purpose  of  making  dis- 
charge measurements.  The  initial  point  for  soundings  is  1  foot  south  of  the  north  end  of  the 
west  stringer  of  the  bridge. 

The  gage  is  a  vertical  timl)er  located  10  feet  north  of  the  footbridge.  During  1905  the 
gage  was  read  twice  each  day  by  Lee  HaU.    The  bench-mark  is  on  a  ledge  of  rock  which 
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bears  S.  45**  W.,  and  ia  650  feet  distant  from  the  gage;  elevation,  19.10  feet  above  the 
datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacrtption:  99,  p  362;  132,  pp  Il»-1». 
Discharge:  99,  p  383;  132,  p  120. 
Gsge  beights:  99,  p  363;  132,  p  121. 

Diseharge  muuwremttUa  of  Hondo  River  at  Hondo  reservoir  siUf  New  Mexico ^  in  1906. 


Date. 


Hydrographer. 


February  24. . .    H.  C.  Hurd 

February  26. . .    H.  L.  Eames 

March  3 j do 

March  5 ' do 

March  8 do 

March  IS. ! do 

March  24 | do 

March  2S. do 

March  27. do 

March  29. do 

April  1 1 do 

April  6 ! do 

Apnl  lOi I do 

April  14. •  Giles  and  Eames. 

April  2S. I  H.  L.  Eames 

April  20. I do 

May  18 J.M.Giles 

July  26 1  E.Patterson 

July  29 1 do 

August  2 do. 


August  7 do 

August  10 do 

August  29. I do 

September  10 do 

8eptemberl6..   J.  M.  Giles.... 

October  5 i  E.  Patterson. 

October  14 do 

October  14 !  J.M.Giles.... 

October  24 E.  Patterson . 

November  29..' do 

December  1 1 do 

December  26...' do 


Width. 


Feet. 
23 
23 
24 
24 
24 
23 
24 
24 
24  I 
24  I 
24  I 
18  I 

ir*  I 

24  1 
30  < 

25  I 


Area  of 
section. 


31 
25 

23  I 
23  I 
23  I 
23 


20 
12 


Square 
feet. 

26 

48 

58 

74 

62 

37 

34 

28 

31 

32 

20 

18 
9.5 

32 
205 
170 

45 
177 
125 

33 

39 

51 

14 

13 

11 
0 
6 

7.2 
7 
106 

44 


Mean    I 
velocity. 

Feet  per 
I  second.  ' 

'         3.77  I 

3.84  \ 

'  6.95  ! 

7.26  j 
7.07  I 
4.45 

2.33  I 

2.34  ! 
2.04  ' 
2.39  I 
2.17  I 
1.88  I 

1.31  I 
2.20  , 

6.83  I 

2.32  j 
4.28  I 
5.73  j 
4.01  ' 
4.80  ' 
5.60  i 
1.91  ! 
2.54  I 
1.72  1 
1.96  I 
1.09  ' 
1.47} 
1.65 
5.23  I 

5.27  I 


Gace 
height. 


Feft.  I 
3.25  j 
4.35  I 
5.70  I 
6.58  I 
6.00  I 
4.85  I 
3.38  ! 
3.20  ' 
3.10 
3.20  I 
2.90  I 
2.30  I 
1.77  , 
2.90  I 
9.80  I 
8.40  , 
3.22 
9.70  I 
7.80 
3.60 
3.80  ' 
5.40! 
3.30  I 
3.40  I 
3.20  I 
3. 12 

2.a=> 

2.97 
3.10 
8.00 
5.a'i 
5.00 


Dis- 
charge. 

Second- 
feet. 

96 

184 

400 

536 

436 

166 

78 

66 

63 

77 

62 

33 

12 

71 

1,446 

1.158 

lao 

758 
714 
132 
188 
285 
26 
33 
19 
18 
7 

10.6 
11.6 
556 
232 
a20 


I 


a  Estimated  through  ice  and  snow. 
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Daily  gage  heigJUy  infeet^  of  Hondo  River  at  Hondo  reservoir  siie,  New  Mexico,  for  1905. 
Jan. 


Day. 


1.. 

2., 

3. 

4.. 

5. 

6.. 

7.. 

8., 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18., 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


0.95 
.9 


.85 

.9 

.95 

.85 

.&5 

.9 

2.3 

1.9 

1.55 

1.55 

1.5 

1.4 

1.3 

1.3 

1.7 

1.2 

1,2 


Feb. 


2.6.') 

2.75 

2.95 

3.05 

3.25 

4.25 

4.25 

4.4 

4.6 


Mar. 

4.6 

5.0 

5.7 

6.65 

6.6 

6.2 

6.0) 

5.9 

5.55 

5.25 

5.1 

4.9 

4.75 

4.8 

4.6 

4.6 

4.5 

4.a5 

4.1 

3.9 

3.75 

3.55 

3.3 

3.2 

3.1 

3.1 

3. 15 

3.2 

3.2 

2.6 


Apr.     May. 


2.9 

2.8 

2.65 

2.6 

2.4 

2.3 

2.1 

1.95 

1.8 

1.9 

2.25 

2.95 

2.95 

2.75 

2.55 

2.35 

2.4 

2.3 

2.5 

2.85 

3.05 

2.75 

3.1 

3.2 

9.1 

7.4 

7.ft'> 

8.8 

8.45 

8.25 


June. 


7.5 

7.95 

8.0 

7.3 

6.&5 

6.35 

5.85 

5.45 

4.95 

5.0 

4.55  I 

1.05  I 
3.75  I 

3.6  I 
3.55  I 
3.25  I 
3.0 
3.05 
3.a5  ' 
3.15  I 
4.1     I 
3.55  I 
3.1     I 
2.9    I 
2.65  I 
2.55 
2.4 
2.25  ! 
2.15' 

2.a5  I 

1.75  I, 


1.45 
2.a5 
1.75 
1.75 
2.0 
1.8 
1.85 
1.7 
7.8 
7.95 
7.45 
10.5 
5.95 
5.25 
5.15 
5.15 
5.1 
5.1 
4.9 
4.9 
4.8 
4.7 
4.7 
4.5.') 
4.4 
4.3.-) 
4.15 
3.9 
3. 75 


July. 

Aug. 

.     6.55 

4.3 

3.75 

4.0 

7.9 

3.9 

4.5 

3.8 

'    3.95 

.1    3.85 

.1    4.1 

.1    4.3 

.|    6.75 

.|    5.6 

.      5.85 

.      7.05 

.     4.7 

.      5.4 

-!    5.05 

.'    5.3 

.1    4.65 

.     4.4 

.     4. 15 

.      4.0 

.     3.95 

.     3.85 

6.3 

i  '-^ 

8.a5 

4.2 

11.4 

3.9 

9.2 

3.6 

8.55 

3.2 

7.0 

3.2 

6.5 

3.15 

4.15 

3.15 

4.35 

3.15 

1 

Sept. 

2.9 

2.9 

2.8 

3.15 

3.25 

3.7 

3.4 

3.45 

3.35 

3.6 

3.95 

3.5 

3.3 

3.2 

3.2 

3.15 

3.05 

3.05 

2.95 

2.9 

2.95 

2.55 

2.85 

2.9 

2.75  I 

3.65  I 

3.4    I 

3.6    I 

3.45  I 

3.2    I 

I 


I 


Oct. 

3.1 

3.2 

3.25 

3.25 

3.1 

3.1 

3.05 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.9 

2.9 

3.0 

2.9 

2.95 

2.95 

3.0 

3.0 

3.05 

3.05 

3.15 

3.1 

3.1 

3.a5 

3.1 

3.0 

3.05 


Nov.      Dec. 


3.1 

3.05 

3.0 

3.0 

3.0 

3.15 

3.35 

3.3 

3.45 

3.8 

3.85 

3.8 

3.65 

3.65 

3.5 

3.45 

3.4 

3.3 

3.35 

3.35 

3.35 

3.35 

3.45 

3.3 

3.3 

3.3 

3.25 

6.7 

8.7 

6.0 


5.35 

4.9 

4.55 

4-4 

4.  OS 

3.85 

3.6 

3.1 

3.3 

3.4 

3.35 

3.4 

3.4 

3.35 

3.2 

3.1 

3.1 

3.1) 

3-« 

2.f 

2.« 

3.0 

3.2 

4.0 

4.3 

4.7 

4.35 

4.2 

4.5 

4.5 

4.8 


Note.— River  dry  on  days  of  no  gage  height. 

TAYLOR-MOORE  I>ITCH  NEAR  ROSWELL.,  N.  MEX. 

This  station  was  established  March  23, 1 905,  and  discontinued  June  8, 1905.  It  is  located 
between  the  diversion  dam  and  reservoir  sit^.,  12  miles  southwest  of  Roswell.  The  ditch 
takes  water  from  Hondo  River  2  miles  above  the  Hondo  River  gaging  station. 

The  channel  is  straight  for  1 ,000  fwt  above  and  below  the  station  and  the  current  is  swift. 
Discharge  measurements  are  made  by  wading  or  from  a  plank  thrown  across  the  ditch  at  th<? 
gage.  A  staff  gage  is  driven  into  the  bank  of  the  ditch.  During  1905  the  gage  was  read  dailT 
by  H.  L.  Eames. 

Discharge  measurements  of  Taylor-Moore  ditch  near  RosweU,  N.  Mex.f  in  1905. 


Date. 


April  3 . 


Uydrographer. 


I  Width.  I 


H.  L.  Eamos . 


April  6 do 

April  10 ' do 

April  14 '  J.M.Giles. 

I 


Feet. 

7 
7 

7 
7 


Area  of 
section. 

McAn 
velocity. 

h?5Pt. 

Square 
feet. 

Feet  per 
second. 

FeeL 

6.4 

3.02 

1.45 

4.0 

2.23 

i.ao 

6.4 

3.29 

1.G2 

7.0 

3.73 

1.72 

Dis- 
cbargeL 

Second- 
feet. 

16.,^ 

S.9 

21.2 

36.1 
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DaUy  ffoge  height,  infesi,  of  Tai^r-Moore  ditch  near  Roswdi,  N.  M ex.,  for  1905. 


Day 

Apr. 

M.y. 

1 
June. 

~Y 

1.6  ,'  12. 

1.7  13. 

1.8  ,  14. 

1.9  15.. 
1.9      16.. 
1.9      17.. 
1.9      18.. 
1.9  1    19.. 

20.. 

'    21.. 

|22.. 

25;  rebuilt 

Day. 
May  8. 

Apr. 

1 
...    1.71 
...    1.72 
..."  1.72 
...|  1.75 
...    1,72 
...    1.72 
...    1.75 
...I  1.78 
...    1.78 
...,  1.82 
..    1.84 

Ma.. 

1.9 
1.9 
1.9 
1.9 
1.8 
1.81 
1.82 
1.92 
1.83 
1.92 
1.6 

June.l 
1 

Day. 

Apr. 

1.88 
1.9 

May. 

June. 

1       ' i 

23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31 

1.6 

2  :::..:  ..L... 

1.6    1 

3.. 
4.. 

1  ^-^ 

1.47 

i  1.35 

■  1.0 

1.28 

i  '■' 

1.63 

1.69 

__   J_    _' 

-Dam  broke 

1.5 

1.92 

1.91 

April 

-  1 

5 

,.Uil 

7 

1.1    ' 

8.. 
q 



.7    1 

1.2    1 

10.. 
11.. 

1 

1 

NOTB.- 

Ditch  d 

ry  Api 

11  25  to 

Ma] 

rS,    Dam  washed  out  June  9; 

ditch  dry. 


Station  rating  table  for  Tayhr^Moore  ditch  near  Rogwdi,  N.  M  ex.,  from  March  2S  to 

June  8,  J905. 


Gag© 
height. 

DiaehaiTje.  | 

1 

Gage 
height. 

i  Discharge. 

Gaee 
hci^t. 

Discharge. ' 

Gage 
height. 

Discharge. 

Feet. 

Sectmdnfeet. 

Feet. 

\8econd-feet. 

Feet. 

Second-feet.  \ 

Feet. 

Secondr-feet. 

0.70 

0.3 

1.10 

,            6.7 

\.m 

17.6 

1.90 

33 

.80 

1.7    ' 

1.20 

,             8.9 

1.60 

21.2     ' 

2.00 

37 

.90 

3.2 

1.30 

I           11.4 

1.70 

25        |, 
29        'l 

1.00 

1.40 

14.4     ' 

1.80 

Tho  al>oye  table  is  based  on  four  discharge  measurements  made  during  1905.    1 1  is  well  defined  l>etween 
gsigfi  heights  1.2  feet  and  1.7  feet. 

Egtimated  monthly  discharge  of  Tat^r^Moore  ditch  near  RonoeU,  N.  M ex.,  for  1905. 


Month. 

Discliarge  in  second-feet. 
Maximum. !  Minimum.  |    Mean. 

Total  in 
acre-feet. 

Marefa  23-31     ...                                      ... 

16 
33 
34 
33 

el          12. 1 
0  1          17.9 
0  '          16. 7 
21            30.0 

216 

April 

1,066 
1,027 

May 

June  1-8 

476 

Note.  —March  23  to  April  2  discharge  estimated.    Ditch  dry  A pril  25  to  May  8  anrl  after  .1  une  8. 

PKNA.SC:0  RIVKK  NKAIi  I>AYTON,  N.  MEX. 

This  station  was  established  September  12,  1905.  It  is  located  about  2  miles  east  and  1 
mile  north  of  Dayton  and  about  1  mile  above  the  mouth  of  the  river.  Both  banks  are  high, 
but  are  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  is  .slightly 
shifting.  The  current  has  a  good  velocity.  Discharge  measurements  are  made  by  wading 
near  the  gage. 

The  gage  is  in  two  sections:  An  inclined  scale  fastened  to  stakes  driven  into  the  left  bank 
reads  from  0  to  5.5  feet.  A  vertical  stx^tion  nailed  to  a  past  at  the  end  of  the  inclined  scale 
^eads  from  5.5  to  7.5  feet.  During  1905  the  gage  was  read  once  each  day  by  Eugene 
Lattion.  Bench  marks  were  established  as  follows:  (1)  The  top  of  post  to  which  gage  is 
fastened;  elevation,  7.38  feet.  (2)  A  nail  in  ix)st  at  cx)mer  of  fence  on  right  bank  opposite 
the  gage;  elevation,  9.82  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Discharge  mtasuremerUs  of  Penagco  River  near  Daytont  N.  Mex.,  in  1905. 


Date. 


September  12 . . 
September  15.. 


Hydrographer. 


J.M.Giles.... 
E.  Patterson . 


October  4 i  J.  M.  Giles. . . 

October  15 E.  Patterson 

November  23  . .'  J.  M.  Giles. . . 

November  23  . .  j do 

November  23 do 

November  28  . . ' do 

I 


;  Width. 


Feet. 
16 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 
7.8 

Feet  per 

second, 

0.95 

4.4 

1.00 

6.8 

.68 

7.7 

.70 

52 

2.93 

34 

2.06 

21 

2.56 

22 

1.67 

Ga«e 
height. 


Feet. 
1.00 
.90 
.05 
.95 
1.80 
1.47 
1.37 
1.15 


I 


Dia- 
chargf. 

Second- 
feet. 
7.4 
4.4 
4.< 
5.4 
151 
71 
53 
20 


DaUy  gage  hsighij  in  feet  y  of  Penasco  River  near  Dayton^  N.  M  ex.,  for  1906. 


Day.    I  Sept.'  Oct. 


1 1 0.9 

2 ' '  .9 

3 1 1  1.0 

4 1.0 

5 1 '  1.0 

6 1 '  1.0 

' j ;  •« 

8 1.0 

9 ' i  1.0 

10 1 1  1.0 

11 1 1  1.0 


Nov. 

1.0 
1.0 
1.0 
1.3 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Deci  !■    Day. 


1.6 

1.9 

1.5 

l.f> 

1.6 

1.6 

1.5 

1.5  ; 

1.4 

1.4  I 

1.4 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


Sept.   Oct.    Nov. 


I 


.    1.0 
.1  1.0 

.!i.o 

.1  1.0 
.    1.0 

.1  1.5 


1.0  I  1.0 
1.0  I  1.0 
1.0  1.0 
1.0  I  1.0 

1.0 ;  1.0 


Dec.  1 1    Day.    'Sept.    Oct.  j  Nov.    Pec. 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


.8 
.9 

1.0 
.9 

1.0 
.9 
.9 
.9 


1.0 

1.55 

1.0 

1.3 

1.0 

1.2 

1.0 

1.2 

1.0 

1.1 

1.0 

1.8 

1.0 

1.7    - 

1.0 

1.7 

1.0 

Station  rating  table  for  Penagco  River  near  Dayton,  N.  M ex.,  from  September  1£,  190''>,  to 

December  SI,  1905. 


&i.  iniBcharge.'    ,«^^,,     Discharge.      ,Gaf,.     Discharge.      ^«^,.  ^  Dlachan^.  [ 


Feet. 
0.60 

Second-feet. 

1 

,     Fert. 
1.00 

Second-feet. 

7 

Feet. 
1.40 

Serond-feet. 
57 

Feet. 
1.80 

.70 

2 

1.10 

15 

1.50 

77 

1.90 

.80 

3 

1.20. 

26 

1.60 

99 

.90 

5 

1     '■" 

40 

1 

123 

1 

Second-feet.\ 
150 

180    I 


The  above  table  is  ba.sed  on  eight  discharge  measurements  made  during  1905.    It  is  well  defined 
between  gage  heights  0.9  foot  and  1.8  feet. 

Estimated  inmMy  discltarqe  of  Penasco  River  near  Daytai^  N.  Mex.,for  1905. 


Month. 


Septcmljer  12-:«) 

October 

November 

December 


Discharge  in  second-feet. 


I    Total  m 


Maximum. 

Minimum.  | 

Mean. 

acre-feel. 

77 

1 

9.3 

351 

7 

5 

6.8 

41S 

150 

7 

28.3 

U«M 

180 

26 

1 

75.3 

4.630 
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DEVIL8  RIVEIl  AT  DEVILH  RIVKR,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  C^m- 
mission.     It  is  opposit^e  the  Southern  Pacific  Railroad  station  at  Devils  River. 

The  river  is  about  .'jO  miles  in  length,  has  a  perennial  flow,  and  during  flood  periods  is  sub- 
ject to  great  fluctuations.  No  good  location  for  a  gaging  station  exists  on  this  stream  where 
it  would  be  accessible  from  the  railroad  station.  At  the  site  chosen,  the  river  va  straight  for 
one-fourth  mile  both  above  and  below  the  station.  The  right  bank  is  the  talus  of  a  clifT,  the 
left  bank  is  a  Iwttom  heavily  timbered.  Tlie  bed  of  the  stream  is  nearly  all  a  rock  ledge, 
but  seamed  and  faulted  so  as  to  be  rough.  The  currents  change  in  such  a  way  at  so  give 
materially  different  dischl^ges  for  the  same  gage  height. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  a  scantling  spiked  vertically  to  a  tree.  The  highest  water  on  record  occurrt^d 
April  6, 1900,  about  two  weeks  before  this  gage  was  established.  It  reached  a  height  of  25.4 
feet  on  the  gage,  but  this  is  8  feet  higher  than  any  other  known  flood.  Low  water  is  2  feet 
on  the  gage.  The  bench  mark  is  a  nail  in  the  side  of  the  gate  post  near  the  railroad  station; 
elevation,  31 .26  feet  above  the  datum  of  the  gage. 

The  observations  during  1905  have  been  made  under  the  direction  of  the  United  States 
section  of  the  International  (Water)  Boundary  Commission.    The  hydrographer  is  E.  E. 
Winter,  and  the  gage  reader  is  John  Harrison. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Description:  \VS  50,  pp  363-^364;  66,  p  79:  84,  p  164;  90,  p  348;  132.  p  122. 

Discharge:  WS  28,  p  130;  50,  p  364;  66.  p  79;  84,  p  164;  90,  pp  349-350;  132,  pp  123-124. 

Discharge,  mean  daily:  WS  132,  p  125. 

Discharge,  monthly:  Ann  22,  iv,  p  356;  WS  75,  p  161;  84,  p  165;  99,  p  351;  132,  p  125. 

Gage  heights:  WS  50,  p  364;  66,  p  79;  84,  p  165;  99,  pp  a50-351;  132,  p  124. 

Discharge  measTiremerUs  of  Devils  River  at  Devils  River ^  Tex.,  in  1905. 


Date. 


Hydrographer. 


January  9 E .  E .  Win  ter . 

Januar>'  17 ! do 

January  25 ' do 

January  30 ' do 

Februarys. , do 

February  16...... do 

February  27 do 

March  13 | do 

March  17 | do 

March  21 1 do 


March  25. 
March  30. 
April  5... 
April  13. 


.do. 
.do. 
.do. 
.do. 


April  18 1 do. 

April  25 j do. 

April  30 1 do. 

May  4 f do. 

May  12 1 do. 

May  17 * do. 

May25 '....  do. 

May  30 1 do. 

Junes. j do. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

'J^" 

Feet  per 
second. 

FeeJ, 

Second- 
feet. 

347 

1.30 

2.3 

452 

347 

1.29 

2.3 

448 

347 

1.28 

2.3 

444 

347 

1.22 

2.25 

424 

348 

1.23 

2.3 

429 

348 

1.24 

2.3 

432 

351 

1.24 

2.3 

437 

351 

1.35 

2.35 

475 

444 

1.71 

2,6 

761 

407 

1.67 

2.5 

680 

376 

1.45 

2.4 

544 

375 

1.44 

2.4 

540 

433 

1.58 

2.65 

682 

404 

1.49 

2.5 

600 

378 

1.41 

2.4 

533 

1,079 

2.94 

4.9 

3,168 

724 

2.18 

3.5 

1,580 

491 

1.62 

2.8 

795 

4b8 

1.48 

2.7 

691 

468 

1.51 

2.7 

706 

461 

1.77 

2.7 

816 

465 

2.00 

2.7 

928 

490 

1.90 

2.8 

929 

I 
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Discharge  measvrements  of  DemU  River  at  Devils  River j  Tex.,  in  1905 — Continued 


Date. 


Ilydrographer. 


E.  E.  Winter . 
....do 


June  14..... 
June  22..... 

June  26 do 

June  30. do 

July  6 ' do. 

July  11 ' do. 

July  16 1 do. 

July  21 do. 

July  27 do. 

July  30 ' do. 

August  7 do . 

August  11 1 do. 

August  16 do. 

August  22 do . 

August  25 do . 

August  30 1 do. 

September  4 do . 

September  18. do . 

September  23. do . 

September  26. . .  I do . 

September  29 do . 

October  4 do. 

October  12 do. 

October  17 do. 

October  25 ' do. 

October  30 do. 

November  4 do . 

November  11 ... ' do . 

November  16...  I do. 

November  24.. 
November  30. 
Decembers... 
December  10.. 
December  18... 
December  26... 


do 

....do 

H.  F.Collins. 

....do 

do 

do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dl 
virm 

Smmre 

Feet  per 
secoTtd. 

Feet. 

"1 

461 

1.78 

2.7 

462 

1.78 

2.7 

, 

459 

1.74 

2.7 

1           1 
1 

518 

2.02 

2.9 

t 

457 

1.82 
1.65 

2.7 

1 

446 

2.W 

', 

403 

1.50 

2.55 

1 

411 

1.42 

2.55 

1 

404 

1.39 

2.5 

1 

401 

1.38 

2.5 

1 

406 

1.40 

2.5 

1 

407 

1.39 

2.5 

1 

402 

1.35 

2.5 

401 

1.39 

2.5 

\ 

402 

1.43 

2.5 

\ 

403 

1.38 

2.5 

1 

552 

1.80 

3.0 

405 

1.67 

2.5 

i 

403 

1.66 

2.5 

« 

403 

1.63 

2.5 

ci 

4a5 

1.62 

2.5 

61 

403 

1.54 

2.5 

a 

403 

1.46 

2.5 

'A 

402 

1.41 

2.5 

.VI 

396 

1.23 

2.45 

4S 

401 

1.27 

2.5 

.-.1 

396 

1.28 

2.5 

.-rfl 

396 

1.27 

2.5 

5> 

401 

1.26 

2.5 

Kl 

396 

1.23 

2.5 

4'J 

396 

1.60 

2.5 

<•• 

372 

1.54 

2.45 

.:: 

372 

1.59 

2.45 

365 

1.62 

2.4'i 

36.-. 

1.62 

2.4S 

,. 
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Dcdly  ffoge  height,  in  feet,  ofDevUs  River  at  DeviU  River,  Tex.,  for  1906. 


Day. 

Jan. 

Feb. 

2.3  1 

2.3  1 
2.3  1 

2.3  i 
2.3 
2.3  1 
2.3  1 
2.3  , 

2.3  , 

3.3  j 
3.3  1 

2.3! 
2.3  1 

"1 

2.3  1 
2.3  : 
2.3  i 
2.3  ' 
2.3 
2.3 
2.3 

j 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1  Sept. 

2.5 
2.5 
3.2 
3.1 
2.7 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.55 
3.8 
2.75 
2.5 
2.5 
2.5 
2.6 
3.5 
2.6 
2.6 
2.5 
2.5 
"2.5 

Oct. 

Nov. 

Dec. 

• 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.8 

2.3 

2.3 

2.8 

2.8 

2.3 

2.3 

2.3 

2.8 

2.8 

2.3 

2.3 

2.3 

2.3 

2.3 

2.25 

2.25 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.36 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.7 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

6.0 

3.65 

2.9 

2.8 

2.7 

2.7 

2.6 

2.6 

2.55 

2.55 

2.55 

2.5 

2.45 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4* 

2.4 

2.4 

2.4 

2.55 

3.1 

4.9 

4.9 

2.9 

2.7 

2.6 

4.2 

4.1 
3.5 
3.0 
2.85 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.85 
2.75 
2.7 
2.66 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.75 
2.7 
.  2.8 
2.9 
2.85 
2.7 
2.7 
3.25 

2.85 

2.8 

2.85 

2.95 

2.8 

2.8 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.65 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.9 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

5.0 

3.25 

2.95 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 

2.65 

2.6 

2.6 

2.55 

2.5 

2.'55 

2.55 

2.55 

2.55 

2.65 

2.55 

2.55 

2.55 

2.56 

2.65 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.6 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 

2.7 
3.1 
2.85 
2.55 
.2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.8 
2.5 
2.46 
2.45 
2.45 
2.46 
2.46 
2.46 
2.45 
2.46 
2.5 
2.5 

2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.6 
2.5 
2.5 
2.6 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.5 
2  5 
2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.46 

2.45 

2.46 

' 

2.46 

2.45 

2.4£ 

2.45 
2.45 
2.46 

2.46 

2.45 

2.45 

2.45 
2.45 

2.45 

2.46 

2.45 

2.46 

2.45 

2.45 

37 

2.45 

38 

2.46 

» 

80 

2.45 
2.4 

81 

2.4 
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Daily  digcharge,  in  second^feet,  of  Devils  River  at  DevtU  River,  Tex.yfor  1906. 


Day. 

Jan.  1 

Feb. 
440 

Mar.      Apr. 

May. 

June. 

July. 

Au,. 
»5 

Sept. 

Oct. 

Nov. 

D«c. 

1 

445. 

435  1  6,470 

2,260 

990 

1,090 

570 

770 

510 

oT' 

2 

445 

445 

440 
435 

440     1,750 
440  1      840 

1,590 
1,020 

930 
990 

940 
930 

560 
560 

580 
1,200 

1.100 
870 

510 
510 

;■' 

3 

^«j 

4 

450 
450 
450 
450 
450 

435 
435 
430 
430 
0430 

440  '      770 
445      0710 
445  '      710 
470         655 
470         655 

o860 
796 
796 
090 
690 

1.110 

o930 

930 

820 

770 

aio 

O830 
825 
820 
810 

560 
565 
565 
0565 
565 

01,100 
750 

1^ 

620 
630 

o650 
615 
610 
605 
600 

O510 
510  ' 
510 
505 
505 

57;. 

5              

•  ST.' 

« 

h^ 

7 

.V 

1 

>:^ 

9 

a  450 

430 

470  1      630 

m 

.  720 

705 

565 

630 

695 

505 

.w 

10 

450 

430 

470  1      630 

680 

730 

700 

565 

630 

500 

500 

-3S0 

11 

450 

430 

475 

630 

090 

720 

o735 

o565 

640 

585 

0500 

»^ 

12 

450 

430 

475 

600 

o090 

730 

680 

565 

640 

0585 

500 

.T*«- 

13 

450 

430 

0  475 

0565 

090 

770 

675 

560 

650 

580 

500 

'M 

14 

450 

430 

475 

600 

850 

O820 

620 

555 

650 

575 

505 

:*) 

15 

450 

430 

475 

600 

750 

820 

570 

550 

660 

570 

505 

oSO 

16 

450 

a430 

840 

600 

700 

820 

0605 

0  540 

660 

565 

05Q5 

591 

17 

a450 

430 

o760 

565 

fl655 

820 

600 

545 

670 

0565  ' 

505 

:■» 

18 

450 

430 

760 

0535 

510 

820 

695 

550 

O720 

555  i 

505 

ao*«' 

19 

450 

430 

760 

535 

525 

820 

590 

555 

1,920 

550 

506 

:m 

20 

445 

435 

760 

535 

540 

820 

585 

555 

890 

820 

500 

:x)^ 

21 

445 

435 

o680 

535 

555 

1,040 

O580 

560 

670 

530 

500 

»> 

22 

445 

435 

66.5 

535 

670 

o820 

580 

O560 

670 

505 

495 

»• 

23 

445 

435 

650 

630 

585 

820 

580 

565 

o670 

500 

405 

:a> 

24 

445 

435 

635 

1,010 

850 

810 

580 

570 

660 

490 

O490 

.•*) 

25 

a445 

435 

o545 

o3,170 

o815 

810 

580 

«675 

660 

o485 

500 

» 

26 

445 

435 

545 

3,170 

940 

oaoo 

580 

575 

o«55 

485  - 

520 

«3*' 

27 

445 

a435 

545 

840 

1,060 

800 

O560 

570 

655 

485 

540 

.V*l 

28 

445 
445 

435 

540 
540 

710 
650 

1,030 
910 

920 
3,280 

560 
555 

565 
580 

655 
o660 

485 
485 

570 
600 

.VC 

29 

.W- 

30 

a425 

O540 

o2,370 

O930 

01,400 

0556 

0560 

660 

O510 

0630 

5:j 

31 

425 

540 



1,480 

555 

560 



510 

ilu 

o Meter  measurement. 


Estimated  morMy  discharge  of  Devils  River  at  Devils  River ,  Tex.,  for  1905. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Month. 


Discharge  in  second-feet. 

Toutlin 

Maximum. 

Minimum. 

Mean.    ; 

450 

425 

446 

27,44: 

440 

430 

433 

24.  M 

840 

435 

655 

34, 1> 

6,470 

535 

1,107 

IonM 

2,260 

510 

851 

52.  V>4 

3,280 

720 

945 

56.  r- 

1,090 

655 

677 

41.  KV 

575 

540 

561 

»4.4^ 

1,920 

570 

736 

43.  n:' 

1.100 

485 

594 

»i,-U- 

630 

490 

515 

3iX»i^ 

595 

510 

582 

ZS  W 

6,470 

425 

667 

4«^-* 
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SAN  FELIPE  CREEK  AT  DEL  RIO.  TEX. 

San  Felipe  Creek  rises  in  four  large  spnngn  northeast  of  Del  Rio,  and  flows  southward  into 
the  Rio  Grande.  The  waters  of  these  springs  are  used  in  two  large  irrigation  systems,  the 
one  on  the  west  side  of  the  creek  having  been  in  use  for  many  years,  while  the  one  on  the  east 
has  enly  recently  been  constructed  by  G.  Bedell  Moore.  The  following  table  shows  the  dis- 
charge measurements  that  have  been  taken  on  the  combined  flow  of  the  Madre  ditch  and  the 
creek  just  south  of  the  bridge  of  the  Southern  Pacific  Railroad. 

DMuuge  measitrementa  cfSan  Felipe  Creek  at  Del  Rio,  Ter.,  1395-1906, 

Dat^.  Hydrographer.  j  Discharge.  |  Remarks. 

Second-feet  J 

December,  1805 j  C.  C.  Babb I  W  I 

March.1809 T.U.Taylor 113  | 

September,  KOO do 149  ,  Rainy  season. 

December,  1901 '  C.  N.  Campbell 130     After  Brackett  flood. 

September,  1902 T.U.Taylor 115  1 

MarGh,1904 ' do 118'  Includes  38  second-feet  in 

AugU8t,1905 do ] 


ditch. 


LAS  MORAS  CREEK  NEAR  BRAC'KETTVII.L.E,  TEX. 

Las  Moras  Creek,  like  its  sister  springs  of  the  Edwards  Plateau,  rises  very  suddenly.  It  is 
located  near  the  twin  towns  of  Brackettville  and  Fort  Clark,  and  threads  its  way  between 
the  two.  It  flows  south,  supporting  many  irrigation  systems,  and  finally  empties  into  the 
Rio  Grande  25  miles  above  Eagle  Pass.  Its  flow  is  extremely  variable,  being  a  reflex  barom- 
eter of  the  season  preceding,  and  like  the  Leona  at  Uvalde,  it  gives  a  safe  index  of  the  rain- 
fall of  the  Edwards  Plateau  for  months  before.  The  following  table  shows  the  discharge 
measurements  that  have  l>een  taken : 

Discharge  meas^iremeTUs  of  Las  Moras  Creek  near  BrackeUvUle,  Tex.y  1895-1905. 


Date. 

Hydrographer. 

1  Discharge. 

Remarks. 

I 

1 
Second-feet. 

December,  1895.... 

.    C.C.Babb 

'                21 

At    footbridge.  Brackett- 
ville. 

June,  1899 

.    T.  I'.  Taylor 

'            «o 

At  Mulligans  Bend. 

September,  1900... 

.| do 

51 

Do. 

(September,  1902... 

do 

11 

Do. 

September.  1902. . . 

do 

11 

Do. 

March,  1904 

do 

1                 28 

Do. 

August.  19a5 

do 

'' 

Do. 

INDEX, 


A.  Page. 

Acre-foot,  definition  of 4 

Area  of  waterway,  method  of  determining..        10 
Austin.  Tex., 

Barton  Springs  near: 

description 30-31 

diacbarge 31 

Colorado  River  at: 

description 24-25 

d  ischarge 25 

discharge,  monthly 27 

gage  heights 26 

rating  table 26 

B. 
Barton  Springs  near- 
Austin.  Tex.. 

description 30-31 

discharge 31 

Barstow  Irrigation  Co.,  flume  near— 
Pecos,  Tex.: 

discharge 109 

discharge,  monthly 110 

gage  heights 109 

rating  table 110 

Bracket tville,  Tex., 

Las  Moras  Creek  near- 
description 127 

d:  scharge 127 

Brazos  River  at— 
Richmond,  Tex.: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  table 23 

Waco.  Tex.: 

description 19 

discharge. .  -'- 20 

dischaiige,  monthly 21 

gage  heights 20 

rating  table 21 

Brazos  River  basin: 

description. 19 

Brownsville,  Tex.: 
Rio  Grande  near- 
description 81-82 

d  ischarge 82-83 

gage  heights - 84 

C. 
Carisbad,  N.  Mex., 
Pecos  River  at: 

description 102 

discharge 102 

discharge,  monthly 104-105 

gage  heights 103 

rating  table 104 


Colorado  River  at—  Page. 
Austin,  Tex.: 

description 24-25 

discharge 25 

discharge,  monthly 27 

gage  heights 26 

rating  table 26 

Columbus,  Tex.: 

description 27 

discharge,  monthly 29 

gage  heights 28 

rating  table 28 

Colorado  River  (of  Texas)  basin: 

description 24 

Columbus,  Tex., 

Colorado  River  at: 

description 27 

discharge,  monthly 29 

gage  heights 28 

rating  table 28 

Comal  River  at— 

New  Braunfels,  Tex. : 

description 33-34 

discharge 34 

Computation,  rules  for 4-5 

Conejos  River  near— 
Mojote,  Colo.: 

description 90-01 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rating  table 92-93 

Cooperation  and  acknowledgments 12 

Cuero,  Tex., 

Guadeloupe  River  near: 

description 31-32 

discharge,  monthly 33 

gage  heights 32 

rating  table 33 

Current  meters,  typos  of 8 

Current-meter  measurements,   method   of 

making 8-9 

D. 

Dam  station,  construction  of  rating  table 

for 10 

Dayton,  X.  Mex., 
Pecos  River  near: 

description .< 99 

discharge 100 

gage  heights 101 

Penasco  River  near; 

description 12i 

d. scharge 122 

discharge,  monthly 122 

gage  heights 122 

rating  table 122 

129 


130 


INDEX. 


Del  Norte,  Colo.,  Page. 

Rio  Grande  near: 

description 36-37 

discharge 37 

discharge,  monthly 39 

gage  heights 37-^38 

rating  table 38 

Delrlo,  Tex., 

San  Felipe  Creek  at: 

description 127 

discharge 127 

Devils  River,  Tex., 
Devils  River  at: 

description 123  I 

discharge 123-124  I 

discharge,  daily 126  | 

discharge,  monthly 126 

gage  heights 125 

Rio  Grande  near: 

description 67 

discharge (7-68  ' 

discharge,  dally 70 

discharge,  monthly 70 

gage  heights 69 

Devils  River  at— 

Devils  River,  Tex.: 

description 123 

discharge 123-124 

discharge,  daily 12t)  | 

discharge,  monthly 126 

gage  heights 125 

**  Discharge,"  definition  of 3 

Discharge,  daily,  determination  of 11-12 

Drainage  basins,  list  of 2-3  . 

E.  ! 

?]agle  Pass,  Tex., 
Rio  Grande  at: 

description 71 

discharge 71-73 

discharge,  daily 75 

discharge,  monthly 75 

gage  heights 74  ' 

El  Paso,  Tex., 

Rio  Grande  near: 

description 49 

discharge 50-52 

dischargi',  daily 53 

discharp*,  monthly 53 

gape  heights 52  | 

Equivalents,  table  of 5 

Evadale.  Tex., 

Nach(»s  River  at: 

description 

discharge 

discharge,  monthly 

gHP"  heights 

rating  table 


15 
15 
17 
16 
16 


F. 
Field  methods  of  moa.suring  stream  flow  . .. 
Float  method    of   measuring  v<»l(x*ity.  de- 
scription of 

Fort  Sumner.  N.  Mex., 
Pecos  River  near: 

description 

diseharpe 

dlst^harge.  <lai ly 

discharge,  monthly 

gage  height 


(V-10 

8 


9.'. 
9.-1 


97 
IN) 


G.  Page 

Ga0p-height  table,  explanation  of 4 

Gaging  station,  equipment  of "« 

Galllnas  River  near-- 
Las  Vegas,  N.  Mex.: 

description r.' 

discharge H' 

discharge,  monthly l  IT 

gage  heights 1 1** 

rating  table 1 1»- 

Guadnloupe  River  near— 
Cuero,  Tex.: 

description 31  -TJ 

discharge,  monthly t 

gage  heights .^- 

ratlng  table .<-i 

Guadaloupe  River  basin: 

description U 

Guerrero,  Tamaulipas,  Mexico, 
Rio  Salado  near: 

description M 

di  scharge JO-  *• 

gage  heights >T 

H. 
Hondo  Reservoir  site,  N.  Mex., 
Hondo  River  at: 

description 11*^-:'.^ 

discharge ;r< 

gage  heights i-V 

Hondo  River  at— 

Hondo  Reser\'oir  site,  N.  Mex.: 

description ll*i-n'-» 

discharge 1  ly 

gage  heights 12*^ 

Roswell.  N.  Mex.: 

description 117- 1 1*^ 

discharge I  in 

Hydrographic  surveys,  appropriations  for .  1 

organisation  of 2 

I. 

Ice  measurements,  methods  of  making ♦♦-lO 

Integration,  method  of  measuring dischanci*. 
description  of '» 

L. 
I^angtry,  Tex.. 

Rio  Grande  near: 

description f J 

discharge #vv*.*. 

discharge,  daily »'. 

discharge .  monthly »»" 

gage  heights »0 

Laredo,  Tex., 

Rio  Grande  near: 

description 7^ 

discharge 7«    "7 

gage  heights 7S 

Las  Moras  Creek  near  - 
Bracketville,  Tex.: 

description IJ^ 

discharge 1J7 

Las  Vegas.  N.  Mex., 
Galllnas  River  n<»ar: 

de.««cription '  r» 

discharge p "» 

discharge,  monthly n ' 

gage  heights \\* 

rating  table i  • 
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L«K)Da  River  at—  Page,  i 

I'valde,  Tex.:  I 

description 35  | 

discharge 35  | 

Lol)at08.  Colo.,  ' 
Rio  Grande  near: 

description 39-40  i 

discharge 40 

gage  heights 40 

Longview,  Tex., 

Sabine  River  near:  j 

description 13 

discharge 13  ' 

discharge,  monthly 15  \ 

gage  heights 14  , 

rating  table 14  i 

M.  ' 

**  Miner's  inch,"  definition  of 3  I 

M<^ote,  Colo., 

Conejos  River  near: 

description 90-91  ; 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rating  table 92-93  ' 

Moorhead,  Tex., 

Pecos  River  near:  I 

description 1 10-111 

discharge 111-112  . 

discharge,  daily 114 

discharge,  monthly 114 

gage  heights 1 13 

Multiple-point  method  of  measuring  dis- 
charge, description  of 9 

N.  I 

NachcB  River  at— 

Kvadale,  Tex.:  i 

description lo 

discharge 15  ^ 

discharge,  monthly 17 

gage  heights 16 

rating  table 16 

New  Braunlels,  Tex., 
Comal  River  at: 

description 3,3-34 

discharge 34 

Nueces  River  ba»n: 

description 35 

^- 

|'tx?<>s,  Tex.,  I 

Barstow  Irrigation  Co.  flume  near: 

discharge 109 

discharge,  monthly 1 10 

gage  heights 109 

rating  table 110 

Pecos  River  near:  , 

discharge 106 

discharge,  monthly los 

gageheights 107 

rating  table 107 

Pecos    River   and    Margiierettu    fiumo  | 

near: 
description iO.Vl(  6  • 


Pecos  River  at  or  near—  Page. 

Carlsbad,  N.  Mex.: 

description 102 

discharge 102 

discharge,  monthly 104-105 

gage  heights 103 

rating  table 104 

Dayton,  N.  Mex.: 

description 99 

discharge 100 

gage  heights 101 

Fort  Sumner.  N.  Mex.: 

description 95 

discharge 95 

discharge,  daily 97 

discharge,  monthly 97 

gage  heights 96 

Moorhead,  Tex.: 

description 110-111 

discharge 111-112 

discharge,  daily 1 14 

discbarge,  monthly 114 

gage  heights 1 13 

Pecos,  Tex.: 

discbarge 106 

discharge,  monthly 108 

gage  heights 107 

rating  table 107 

Roswell,  N.  Mex.: 

description 97-98 

discharge 98 

gage  heights 99 

SanU  Rosa,  N.  Mex.: 

description 93-94 

discharge m 

gage  heights 94 

Pecos  River  and  Margueretta  flume  near 

Pecos,  Tex.: 

description lav  106 

Penasco  River  near- 
Dayton,  X.  Mex.: 

description ]21 

discharge 122 

di.^charge,  monthly. 122 

gage  heights 122 

rating  table 122 

Presidio,  Tex., 

Rio  Grande  near: 

dencripton :>\  .W-59 

discharge :>\-'e>.  5lM)0 

discharge,  dally .)7. 62 

di!!charge,  monthly 57,62 

gage  heights 56, 61 

Presidio  del  Norte.  Mexico, 

Rio  Conchas  near: 

discharge 58 

R. 

Rating  tahle.  conntruction  of 10 

Rating  table,  explanation  of 4 

Richmond,  Tex., 
Brazos  River  at: 

description 21-22 

disciiarge 22 

discharge,  monthly 24 

gage  heights l.'3 

rating  table 23 
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Rio  Conchas  near—  Page. 

Presidio  del  Norte,  Mexico: 

discharge 58 

Kio  Grande  near- 
Brownsville,  Tex.: 

description 81-82 

discharge 82-P3 

gage  heights 84 

Del  Norte,  Colo.: 

desfjription 36-37 

discharge 37 

dischaige,  monthly 30 

gage  heights 37-38 

rating  table 38 

Devils  River,  Tex.: 

description 67 

discharge 67-68 

discharge,  daily .    70 

discharge,  monthly 70 

gage  heights 69 

Eagle  Pass,  Tex.: 

description 71 

discharge 71-73 

dischaige,  daily 75 

discharge,  monthly 75 

gage  heights 74 

El  Paso,  Tex.: 

description 49 

diJicharge 50-52 

dischai:ge,  daily 53 

dischaige,  monthly 53 

gage  heights 52 

Langtry,  Tex.: 

description 63 

discharge 63-65 

dischan^n,  daily. «> 

discharge,  monthly 66 

gage  heights 65 

Laredo,  Tex.: 

description 76 

discharge 76-77 

gage  heights 78 

Lobatos,  Colo. : 

description .39-40 

discharge 40 

gage  heights 40 

Presidio,  Tex.: 

description 54, 58-59 

discharge 54-56, 59-KO 

discharge,  daily 57, 62 

discharge,  monthly .57, 62 

gage  heights 5'}, hi 

Roma,  Tex.: 

de.«icription 78 

discharge 79-80 

g<ige  heights 81 

San  Ildefonso,  N.  Alex.: 

description 41 

dischaige 12 

discha rge,  monthly 43 

gage  heights 42 

rating  table 4,3 

San  Marri'd.  X.  Mex.: 

dcs^'ription 4;i-44 

discharge 44-46 

discha rpp,  daily 48 

di.scharpp.  monthly 48 

gage  neight  s 47 


Rio  Grande  baain:  Page. 

description 3.V-»i 

Rio  Salado  near- 
Guerrero,  Tamaulipaa,  Mexico: 

description S4 

dlachaige 8'>-*> 

gage  heights ^' 

Rio  San  Juan  near — 

Santa  Rosalie  Ranch,  Tama u Upas, 
Mexico: 

description ^~ 

dischaige x»-^ 

gage  heights 90 

Riverside,  Tex., 
Trinity  River  at: 

description 1 7-  IS 

dl  scharge 1*5 

dischaige,  monthly 19 

gage  heights is 

Roma,  Tex., 

Rio  Grande  near: 

description 78 

dischaige 71M« 

gage  heights 81 

RosweU,  N.  Mex., 
Hondo  River  at: 

description 117-118 

discharge 1 18 

Pecos  River  near: 

description 97-{« 

discharge 9S 

gage  heights 99 

Taylor  Moore  ditch  near: 

description 120 

discharge 120 

dischaige,  monthly 121 

gage  heights 121 

rating  table 121 

**Ri4n-off,"  definition  of 3 

Run-off,  office  methods  of  computing 10-12 

'•  Run-off  in  inches  "  definition  of 3 

S. 
Sabine  River  near— 
Longview,  Tex. : 

description 13 

discharge 13 . 

diacharge,  monthly 15 

gage  heiglits H 

rating  table l* 

Sabine  River  basin: 

description 13 

San  Antonio  River  at— 
San  Antonio,  Tex. : 

description 34 

disclia  rge 34 

San  Antonio,  Tex., 

San  Antonio  River  at: 

description 34 

discharge 34 

San  Antonio  River  basin: 

desc  ription ^ 

San  Felipe  Creek  at— 
Del  Rio.  Tex.: 

description 127 

discharge ^27 

San  Ildefonso,  N.  Mex., 
Rio  Grande  near: 

description ^^ 


INDEX. 


133 


San  Ildefonzo,  N.  Mez.— Continueid.  Page. 

Rio  Qrande  near— Continued. 

discharge 42 

discbarge,  monthly 43 

gage  heights 42 

rating  table 43 

San  Maifial,  N.  Mex., 
Rio  Grande  near: 

description 43-44 

discharge 44-46 

dischaiige,  daily 48 

discharge,  monthly 48 

gage  heights 47 

San  Saba.  Tex., 

San  Saba  River  at; 

description 29^30 

gage  heights 30 

San  Saba  River  at— 
San  Saba,  Tex. : 

description 29-JO 

gage  heights 30 

Santa  Rosa,  N.  Mex.. 
Pecos  River  at : 

description 93-94 

discharge 94 

gage  heights 94 

Santa  Rosalie  Ranch,  Tamaulipas,  Mexico. 
Rio  San  Juan  near: 

description 87 

discharge 88-89 

gage  heights 90 

"  Second-feet  per  square  mile,"  definition  of         3 

'*  Second-foot,"  definition  of 3 

Single  point  method  of  measuring  dischai^e, 

description  of 9 

Slope  method  of  measuring  stream  flow, 

description  of. 6 

Stream  flow,  field  methods  of  measuring . . .    6-10 
Subsurface  measurements,  method  of  mak-    - 
in^T 9 


T.  Page. 

Tables,  explanation  of 4 

Taylor-Moore  ditch  near— 
RoswcU,  N.  Mex.: 

description 120 

discharge 120 

discharge,  monthly 121 

gage  heights 121 

rating  table 121 

Trinity  River  at— 
Riverside,  Tex. : 

description 17-18 

discharge 18 

discharge,  monthly 19 

gage  heJghts 18 

Trinity  River  basin: 

description 17 

U. 
I'valde,  Tex., 

I.eona  River  at: 

description 35 

discharge 35 

V. 

Velocity  method  of  measuring  stream  flow. 

desc'ription  of 7-10 

Vertical  integration  method  of  measr.ring 

discharge,  description  of 9 

Vertical  velocity  curve  method  of  measuring 

discharge,  description  of 9 

W. 
Waco,  Tex., 

Brazos  River  at: 

description "  19 

discbarge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Weir  method   of  measuring  itrt'am   flow. 

description  of 6-7 

Weir  station,  construction  of  rating  table  • 
for..... 10 


CUSSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  174.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papt^rs;  (4)  Bulletins;  (o)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Pai:)ers;  (7)  Topographic  Atlas  of 
United  States,  folios  and  se[>arate  sheets  thereof;  (8)  CJeologic  Atlas  of  l^niteti 
States,  folios  thereof.  The  classes  numl)eretl  2,  7,  and  8  are  sold  at  co^t  of  publica- 
tion; the  others  are  di8tribute<l  free.  A  circular  giving  complete  lists  may  l)e  had 
on  application. 

Most  of  theaV>ove  publications  may  l)eobtainetl  or  consulte<l  in  the  following  ways: 

1.  A  limite<l  numl)er  are  delivereil  to  the  Dire<!tor  of  the  Sur\-ey,  from  whom  they 
may  Ije  obtaine<i,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  an<l  Representatives  in  Congress, 
for  distribution. 

3.  Other  copies  are  depositetl  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  l)e 
consulted  by  those  interested. 

The  Professional  Papers,  Bulletins,  ami  Water-Supply  Pa|>ers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  l>een  cia.Msiiie<l 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  (\  System- 
atic geology  and  paleontology;  I),  Petrography  ami  mineralogy;  E,  Chemistry  and 
physics;  F,  (reography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigaticm;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  (Jeneral  hydrographic  investi- 
^tions;  N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reiM)rtH. 

Srrir«  P.— The  hydrographic  progrem  reports  contain  the  results  of  Btream  mea.surementK.  A 
report  is  if«ued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
Theste  reports  were  first  published  a.«4  a  part  of  the  Direetor*.s  annual  report  or  as  a  bulletin:  they  are 
now  publii«hed  em  water-supply  and  irrigation  papern.  The  following  in  a  list,  by  years,  of  the  pul>li('a- 
tions  containing  the  progress  reports  of  stream  measurementH.  A  detailed  index  of  these  refx>rt.s 
(1888-1903)  is  published  as  Water-Supply  Paper  No.  119. 
188H.  Tenth  Annual  Report.  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Rep^^rt,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1898.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  SixU^enth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1*497.  Water-Supply  Papers  Nos.  15  and  16:  Nineteenth  Annual  Report.  Part  IV. 
189H.  Water-supply  Papers  Nos.  27  and  28:  Twentieth  Annual  ReiK)rt,  T'art  IV. 

1899.  Water-Supply  Papers  Noe.  35.  *>,  .37.  38,  and  39:  Twenty-first  Annual  Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47,  48.  49,  50.  51.  and  52;  Twenty-second  Annual  Rei>ort,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  an<l  K\. 
West  of  Mississippi  River,  Water-Supply  PaiHjrs  Nos.  81  and  85. 

I 


II  SERIES   LIST, 

1908.  East  of  Miailflsippi  River,  Water-Sapply  Papers  Noe.  97  and  98. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 
1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124,  125,  126. 127. 128,  and  129. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130. 131, 132, 183, 134,  and  135. 
1905.  East  of  Mississippi  River,  Nos.  165,  166,  167,  168,  169,  170,  and  171. 

West  of  Mississippi  River,  Nos.  171,  172, 173,  174, 175, 176, 177,  and  178. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboflices  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  ai»plication.    These  offices  are  located  as  follows: 

Boston,  Mass.,  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Austin, 
Tex.,  University  of  Texas;  Chicago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody.  Wyo,; 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Aiigeles,  Gal.,  1108  Braly  Build- 
ing; San  Francisco,  Cal.,  432  Merchants'  Exchange  Building;  Phoenix,  Ariz.;  Carlsbad.  N.  Mex.:  El 
Paso,  Tex.;  Billings,  Mont.;  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho;  Spokane,  Wash.,  4J4 
Peyton  Block;  Pendleton,  Oreg. 

Correspondence  should  be  addressed  to 

I'he  Director, 

United  8tatb8  Geological  Survey, 

Washington,  D.  C. 
August,  1906. 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR   1905. 

PART  XI. 


By  M.  C.  HiNDERLiDER  aiid  G.  L.  Swendsen. 


INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  'WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collecton  of 
facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time  it 
reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
for  gaging  streams  was  made  by  the  act  of  August  18, 1894,  which  contained  an  item  of  $12,500 
"for  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  including 
the  investigation  of  underground  currents  and  artesian  wells  in  the  arid  and  semiand  sec- 
tions."   (28Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  follow- 
ing table: 

Annual  ajjpropriaiionafor  hydrographic  surveys  jJUcaL  years  ending  June  SO,  1895  to  1906. 


1805 $12,500 

1896 20,000 

1897 50,000 

1398 60,0G0 

1869 60,030 

1900 50,000 


1901 $100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 200,000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at  the 
J  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods  and 
by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a  corps  of 
assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

Tlie  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is  also  col- 
lected concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc.,  which 
may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrography  of 
Bvery  important  river  basin  in  the  United  States  and  is  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it  is 
maiDtained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If  the 
water  is  to  be  used  for  power  special  effort  is  made  to  obtain  information  concerning  the 
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minimum  flow;  if  water  is  to  be  stored  the  maximum  flow  receives  special  attention.  In  all 
sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statistical  pur- 
poses, to  show  the  conditions  existing  through  long  periods.  They  are  also  used  as  pri- 
mary stations  and  their  records  in  connection  with  short  series  of  measurements  serve  as 
bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrc^aphy  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  yesr 
and  an  exceptionally  lai^e  number  of  miscellaneous  measurements  and  special  investigations 
were  made.  The  *'  Report  of  Progress  of  Stream  Measurements,"  which  contains  the  results 
of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers,  Not 
165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  Kiver  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James.  Roanoke,  and  Yadkin  river  dialnagn. 

No.  168.  San  tee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  drainages. 

No.  160.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage  above  Yuma. 

No.  176.  Tlie  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California  and  Colorado  River  drainage  bdo« 

Gila  River. 
No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the  drain- 
ages of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have  been 
again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress  Report 
has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for  one  or 
more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been  redirided. 
and  the  facts  have  been  arranged^  as  far  as  practicable,  geographically. 

List  of  drainage  basins  in  the  United  States. 

MOKTHEUN  ATLANTIC   DRAINAGE  BASINS. 

Thames. 

Housatonic 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay.     • 

Minor  northern  Atlantic 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presumpscot. 

Saco. 

Mcrrimac. 

Connecticut. 

Blackstone. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


SOUTHERN  ATLANTIC  DRAINAGE   BASINS. 

Great  Pedoe  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  southern  Atlantic; 


WATER-SUPPLY  PAPER  NO.  176    PU  I 


DEFINITIONS. 


Sawanee. 

Applachloola. 

Mobile. 


Lower  eaateni  Himissippl. 
Ohio. 


lAke  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Erie. 


BA8TEBN  GULT  OF  MEXICO  DRAINAGE  BASIirS. 

Pearl. 

Minor  eastern  Gulf  of  Mexico. 


EA8TERK  HIBSIS81PPI  RIVER  DRAINAGE   BASINS. 

1   Upper  eaatem  Mississippi. 

ST.  LAWRENCE  DRAINAGE  BASINS. 


Nlagam  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE   BASINS. 


Upper  western  Miasissipppi. 

Miseouri. 

Meramec 


Sabinei 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Wasatch  Mountaina 
Humboldt. 


Southern  Pacific. 
San  Frsncisco  Bay. 
Northern  Pacific. 


I  Lower  western  Mississippi. 
I   Arkansas. 
I  Red. 

WESTERN  GULT  OP  MEXICO  DRAINAGE  BASINS. 


Guadalupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 


Sierra  Nevada. 

Minor  streams  in  Great  Basin. 


PACinc  COAST  DRAINAGE  BASINS. 

Columbia. 
Puget  Sound. 


HUDSON  BAY  DRAINAGE   BASINS 


DEFINITIONS. 


The  volume  of  water  flowiDg  in  a  stream,  the  "run-off"  or  "discharge,"  is  expressed  in 
various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terras  may  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second-feet, . 
gaDons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2)  those 
which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre-feet. 
Thej  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is 
generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generaUy  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  that  passes  through  an  orifice  1  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irri- 
gators throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In 
most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"  Second-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of  water 
flowing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run -off 
is  distributed  uniformly  both  as  regards  time  and  area. 
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"Run-ofT  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  consented  and  u*iiformly  distributed  on  the  sur- 
face. It  is  used  for  comparing  run-off  with  rain  fall,  which  is  usually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irriga- 
tion work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  dischai^ges  and  run-oflf,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  And  and  use  the  station.  They  also  give,  as  far  as  possi- 
ble, a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that  would 
be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  area  of  cross  aeo 
tion,  the  mean  velocity,  the  gage  height,  and  the  dischai^ge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the  ta- 
ble represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river  as 
given  by  the  gage  heights.  • 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise,  in  the  column  of  "Minimum, "  the  quan- 
tity given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest  The  coluniD 
headed  "Mean*'  is  the  average  flow  tor  each  second  during  the  month.  On  this  are  based 
the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  followmg  general  and  special  mkB 
have  been  used: 

Fundamenlal  rules  for  comptUcUion. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  la  impeiative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  «igniflc<nt 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  carve  whose  percent  of  error 
is  five  times  the  average  percent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the  last 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5.  drop  it  without  chrjiging  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(6)  When  the  figure  In  the  place  to  be  rejected  is  greater  than  6,  drop  It  and  increase  the  preoedini^  fig- 
ure by  1.    Example:  1,827.6  becomes  1.828. 

(c)  Wlien  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  the  &. 
Example:  1,828.6  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  bo  rejected  is  5.  and  It  is  preceded  by  an  odd  figure,  drop  the  4 
and  increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 
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special  rules  far  computation. 

1.  Rating  tablet  are  to  be  constructed  aa  closely  as  the  data  on  which  they  are  based  will  warrant. 
No  decimals  are  to  be  used  when  the  discharge  Is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  aro  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  sec- 
ond-feet. Between  100  and  10.000  second-feet  the  last  figure  in  the  monthly  mean  shall  be  a  significant 
figure.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  Individual  months  shall  be  carried  out 
to  at  least  throe  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 
preceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant 
figures.  Example:  1.25;  0.125;  0.012;  0.0012.  The  yearly  means  for  these  quantities  are  always  to  be 
expressed  in  three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVA1.ENT8. 

1  second-foot  equals  50  California  miner's  Inches. 
1  second-foot  equals  38.4  Colorado  miner's  Inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  13.572  inches  deep. 

1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536.000  cubic  foot. 

1  second-foot  equals  about  1  acrp-inch  per  hour. 

1  second-foot  falling  10  feet  equals  1.136  horsepower. 

100  California  miner's  inches  equal  15  United  States  gallons  per  second. 

100  California  miner's  inches  equal  77  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4  acre-feet. 

100  Colorado  miner's  inches  equal  2.00  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second,  nearly. 

100  Colorado  miner's  inches  equal  130  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.2  acro-fect. 

100  United  States  gallons  per  minute  equal  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 

1,000.000  United  States  gallons  per  day  equal  1.55  second-feet. 

1.000.000  United  States  gallons  equal  3.07  acre-feet. 

1.000,000  cubic  feet  equal  22.95  acre-feet. 

1  acre-foot  equals  325,860  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  inch  equals  2.54  centimeters. 

1  foot  equals  0.3048  meter. 

1  yard  equals  0.9144  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  Inches. 

1  square  yard  equals  0.836  square  meter. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  250  hectares. 

1  square  mile  equals  2.'i0  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.^  gallons;  equals  0.804  bushel. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  yard  equals  0.7646  cubic  meter. 

1  cubic  mtle  equals  147.198,000,000  cubic  feet. 

1  cubic  mile  equals  4,667  socond-feet  for  one  year. 

1  gallon  equals  3.7854  liters. 

1  gallon  equals  8.36  pounds  of  water. 

1  gallon  equals  231  cubic  inches  (liquid  measure). 

1  pound  equals  0.4536  kilogram. 

1  avoirdupois  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams. 

1  meter  equals  39.37  inches.    LiOg.  1.5951654. 

I  meter  equals  3.280633  feet.    Log.  0.5150642. 

1  meter  equals  1.003611  yards.    Log.  0.0388629. 

1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 
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1  square  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  i)er  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  ataiosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  per 
square  centimeter. 
Aooeieratlon  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foo€-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
Ik  horsepowers  equal  about  I  kilowatt. 
To  calculate  water  power  quickly:  ^®?-'.'*-25  **^L*"_%*-net  horsepower  on  water  wheel,  realizing 

80  per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  lyhK'  7==length 
of  weir  in  inches;  A=head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1  :  125000, 1  mUe=0.50688  inch. 
Scale  1  :  90000,    1  mile=O.7O400  inch. 
Scale  1  :  62500,    1  mUe=1.01376  Inches. 
Scale  1  :  45000.    1  mile=l  .40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FLOW. 

The  methods  ujod  in  collecting  these  data  and  in  preparing  them  for  puhlication  me 
given  in  detail  in  Water-Supply  Pai>ers  No.  94  (Hydrographic  Manual  U.  S.  Geological 
Survey)  and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  thoae  who  use 
this  report  may  readily  become  acquainted  with  the  general  methods  employed,  the  fol- 
lowing brief  description  is  given: 

Streams  may  be  devided  with  respect  to  their  physical  conditions  into  three  classes — (I ) 
those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low  or 
high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and 
the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — {D 
Dy  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Eutter's  formulas; 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  phjrsicel 
conditions,  the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that 
the  record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be 
used  in  theChezy  formula  v=cv^  rs.  This  has  been  utilized  by  Eutter,  both  in  developing 
his  formula  for  e  and  in  determining  the  values  of  the  coefficient  n  which  appears  therein. 
The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  Ofwing 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be 
used  in  Eutter's  formula.  Tlie  most  common  use  of  this  method  is  in  estimating  the  flood 
discharge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as  shown 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crest<»d 
weirs  can  l)e  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suit- 
ably situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow. 
The  conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  thot* 
relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diver- 
sion and  use  of  the  water  around  and  through  the  dam. 
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The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dain,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude;  (c) 
topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (e)  crests  of  a 
type  for  which  the  coefficients  to  be  used  iaQ=cbh^,  or  some  similar  standard  weic  formula, 
are  known  (see  Water-Supply  Paper  No.  150);  (f)  either  no  flash  boards  or  exceptional 
care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates,  the  amount  of  water  diverted  should 
be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
eithe^  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
make  or  which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that 
the  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve  for  a  critical  stage  of  considerable  duration  the  use  of  a 
head  on  a  broad-crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
rpsults  arr  to  b"  obtaincc^ 


Fig.  1.— Cable  station,  showing  section  of  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  period  of  ice  and  floods  and  the  disadvantages  of  uncertainty  of  coefficient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

VdocUy  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion- of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of 
the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the 
velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  locat<»d  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
•water,  or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  Irfrge  projections  of  a 
permanent  character,  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  ofTects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 
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Certain  permanent  or  semipermanent  structures  usually  referred  to  as  "equipment"  are 
generally  appurtenant  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctua- 
tions of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  perma- 
nent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where 
the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  posi- 
tion  in  the  water.  As  a  rule  the  stations  are  located  at  bridges  if  the  channel  conditions 
are  satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of 
the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  afi'ected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice"  or  debris.  In  rase 
of  all  surface-float  measurements,  coefl[icients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions 
are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to 
pass  over  the  *'  run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  large  number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  determined. 
This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the  distances 
from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through  those 
points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the  mean  time  for  the 
whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and  its  axis  by  the 
width.    The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicat- 
ing the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing 
the  meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  number 
of  revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kuids  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  fw 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
lately  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading,  and 
gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpendicu- 
lar to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  observed  are 
known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to  20 
feet,  depending  on  the  size  and  conditions  of  the  stream.  Perpendiculars  dropped  from  the 
measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of  strips  the 
mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple-point,  single-point,  and  intej]:ration. 

The  three  principal  multiple-point'methods  in  general  use  are  the  vertical  velocity  curve, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid-depth. 
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Li  the  yertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity  curve  is  developed.  This  curve  shows  graphically  the  magnitude 
and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  streH.m.  The  mean  velocity  in 
the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve  and  its  axis 
by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complete  measurement 
by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for  purposes  of  com- 
parison and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the 
mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show 
that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open-water 
conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
the  indications  are  that  it  will  hold  nearly  as  well  for  ice-eovered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2, 0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean  velocity 
has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of  mean 
velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  the  majority  of 
measurements.  A  large  number  of  vertical  velocity^surve  measurements  taken  on  many 
streams  under  and  varying  conditions  show  that  the  average  coefficient  for  reducing  the 
velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single^point  method  the  meter  is  held  near  the  surface,  usually  1  foot 
below,  or  low  enough  to  be  out  of  the  effect  of  wind  or  other  disturbing  influences.  This  is 
known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at  the 
subsurface  to  the  mean  hixa  been  found  to  be  from  0.85  to  0.95  depending  on  the  stage, 
velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
method  is  especially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  depth. 

Tlie  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of' 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  in  the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of  a 
stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  general 
contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usuflrlly  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either  by 
uaing  the  meter  and  cable,  or  by  a  special  sounding  line  or  rod.  For  streams  with  perma- 
nent beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from 
them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected. 
They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  dischaige  measurements  from  the  observed  velocities)  and  depths  at 
vaiioufl  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips,  as 
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shown  in  Rg.  1,  and  the  mean  velocity,  area,  and  discharge  are  detennined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those 
for  the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by 
the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  tho  winter  period,  and  also  to  lack  of  definite  information 
in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the 
surface  of  the  water  as  it  rises  in  a  hola  cut  in  the  ice,  the  thickness  and  character  of  the  ice, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  constructs 
ing  a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  chaimels,  but  con- 
sidering in  addition  to  gage  heights  and  discharge  varying  thickness  of  ice.  Such  data  as 
are  available  in  regard  to  this  subject  are  published  in  Water^upply  Paper  No.  146,  pp. 
141-148. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  the 
bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is 
the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  stage 
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FiQ.  2.— Rating,  area,  and  moan-velocity  curve8  for  South  Fork  of  Skykomish  River  near  Index,  Wash. 

of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount 
of  water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  uaed  in 
measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  condi- 
tions near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and 
assumed  coefficient  the  discharge  is  computed  for  various  heads  and  the  rating  table  con- 
structed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  art* 
tho  results  of  tho  dischaige  measurements,  which  include  the  record  of  stage  of  the  river  at 
tho  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  tho  (luaiititv  of  wal.  r  flowing.  A  thorough  knowledge  of  the  conditions  at  and  id  the 
vicinity  of  the  station  is  also  necessary. 
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The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  peiv 
manent  channels:  (1)'  The  discharge  will  remain  constant  so  long  as  the  conditions  at  or 
near  the  gaging  station  remains  constant.  (2)  The  discharge  will  be  the  same  wheneyer 
the  stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
neglected.     (3)  The  dischaige  is  a  function  of  and  increases  gradually  with  the  stage. 

The  platting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as 
ordinates  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
show  the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the 
development  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge 
measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating 
curve  with  its  corresponding  mean  velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  dischaige.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

Hie  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity-curve 
wiU  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages 
beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the 
area  curve  in  locating  errors  in  dischaige  measurements  and  in  constructing  the  rating 
table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  dischaige  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  nor- 
mal conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then 
taken  and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams 
of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
discharge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods  rating  tables  can  be  prepared  for  periods  between  such  changes  and  satisfactory 
results  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
taJcen  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as 
the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three 
days  and  the  discharges  for  intervening  da3rs  obtained  either  by  interpolation  modified  by 
gage  heights  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nine- 
teenth Annual  Report  of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in 
the  Engineering  News  of  April  21,  1904.  This  method  or  a  graphical  application  of  it  is 
aJso  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 

COOPERATION  AND  ACKNOW^LEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  throu^  local 
b.vclrographers.  Acknowledgment  is  extended  to  other  persons  and  corporations  who 
Isa^e  assisted  local  hydrographers  or  have  cooperated  in  any  way,  either  by  furnishing 
records  of  the  height  of  water  or  by  assisting  in  transportation. 
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The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  con- 
tained in  this  report: 

A  n'iona.— District  hydrographer,  W.A.  Fari8h,o  assisted  by  U.S.  Reed,  W.  Ricfains,  O.  Rlchins,  R.H 
Ross,  H.  R.  Fry,  F.  Asplind,  Prof.  G.  E.  P.  Smith,  R.  L.  Newman,  and  E.  O.  Blades. 

California.— The  hydrographic  work  of  the  United  States  Geological  Survey  in  the  Colorado  River 
drainage  in  California  has  been  carried  on  in  cooperation  with  the  State  under  the  direction  of  Super- 
vising Engineer  J.  3.  Lippinoott,&  assisted  by  Engineer  W.  B.  Clapp. 

CoZorodo.— District  and  resident  engineer,  M.  C.  Hinderllder.f  assisted  by  R.  I.  Meeker,  William  A. 
Lamb,  H.  G.  Graham,  A  A.  Weiland,  O  H.  Timmemian,  Melvin  Beeson,  Thomas  E.  Brick,  and  F.  L, 
Meeker.  Acknowledgments  are  due  the  Denver  and  Rio  Grande,  Colorado  and  Southern,  Burlington 
and  Missouri  River,  and  Union  Pacific  railroads  for  transportation  furnished  to  the  district  hydrog- 
rapher and  assistants.  Acknowledgments  are  also  due  the  Denver  Union  Water  Company  for  the  xife 
of  their  reservoir  as  a  rating  station  for  current  meters. 

Nevada.— The  hydrographic  work  in  this  section  has  been  carried  on  in  cooperation  with  the  State  by 
Henry  ThurteU,d  Stete  engineer,  assisted  by  W.  A.  Wolf,  J.  T.  Shaw.  R.  A.  Craig,  O.  F.  Heizer,  H.  IT. 
Church,  and  L.  A.  Woolley .  Acknowledgment  is  due  to  the  Southern  Pacific  Company  for  transporta- 
tion furnished  to  the  district  hydrographer  and  assistants,  and  also  to  the  San  Pedro  Los  Angeles,  and 
Salt  Lake  Railroad  for  transportation  furnished  to  the  State  engineer. 

New  Mexico.— The.  hydrographic  work  in  the  northern  portion  of  this  Territory  was  carried  on  under 
the  direction  of  the  district  hydrographer,  M.  C.  Hinderlider,  assisted  by  R.  I.Meeker  andO.H.  Tim- 
merman.  Acknowledgments  are  due  the  Denver  and  Rio  Grande  Railroad  for  transportation  for  R.  I. 
Meeker. 

CT/aft.— Engineer  George  L.  Swendsen,*  assisted  by  W.  G.  Swendsen,  acting  hydrographer.  and  A.  B. 
Larson.  Acknowledgments  are  due  to  the  Oregon  Short  Line,  Denver  and  Rio  Grande,  and  San  Pedrc. 
Los  Angeles  and  Salt  Lake  railroads  for  transportation:  to  the  Telluride  Power  Company,  the  &f»c- 
ish  Fork  and  Payson  canal  companies,  the  Sevier  River  water  users,  and  State  Engineer  C.  Tanner; 
also  to  Doctor  Hyatt,  of  the  United  States  Weather  Bureau,  for  material  assistance  in  field  obserr*- 
tlons.  The  Salt  Lake  dally  papers  have  continued  their  interest  by  following  conditions  very  dosely. 
The  hydrographic  w^ork  in  the  Uinta  Indian  Reserve  and  on  upper  Green  River  in  Utah  has  been  car- 
ried on  under  the  direction  of  the  district  hydrographer,  M.  C.  Hinderlider,  by  the  resident  hydrog- 
rapher, Howard  S.  Reed,  with  headquarters  at  Fort  Duchesne. 

Wyoming.— The  hydrographic  work  in  this  State  has  been  carried  on  under  the  direction  of 
the  district  hydroprapher,  M.  C.  Hinderlider,  and  by  the  resident  hydrographer,  A.  J.  ParshalL 
Acknowledgments  are  due  the  Union  Pacific  Railroad  for  annual  passes  over  its  lines  in  Wyoming  for 
the  resident  hydrographer. 

GENERAL  DESCRIPTION  OP  COLORADO  RIVER  DRAINAGE  BASIN. 

Colorado  River  is  formed  in  the  southeastern  part  of  Utah  by  the  junction  of  Grand  and 
Green  rivers.  Green  River  is  larger  than  the  Grand  and  is  the  upward  continuation  of  the 
Colorado.  Including  the  Green  the  entire  length  of  the  Colorado  is  about  2,000  milee.  The 
region  drained  is  about  800  miles  long,  varies  in  width  from  300  to  500  miles,  and  contains 
about  300,000  square  miles.  It  comprises  the  southwestern  part  of  Wyoming,  the  western 
part  of  Colorado,  the  eastern  half  of  Utah,  practically  all  of  Arizona,  and  small  portions  of 
California,  Nevada,  New  Mexico,  and  old  Mexico.  Most  of  this  area  is  arid,  the  mean 
annual  rainfall  being  about  8J  inches.  The  streams  receive  their  supply  from  the  oielting: 
snows  on  the  high  mountains  of  Wyoming,  Utah,  and  Colorado. 

There  are  two  distinct  portions  of  the  basin  of  the  Colorado.  The  lower  third  U  but 
little  above  the  level  of  the  sea,  though  here  and  there  ranges  of  mountains  rise  to  ele- 
vations of  2,000  to  6,000  feet.  This  part  of  the  valley  is  bounded  on  the  north  by  a  line 
of  cliffs  which  present  a  bold,  often  vertical,  step  hundreds  or  thousands  of  feet,  to  the 
table-land  above.  The  upper  two-thirds  of  the  basin  stands  from  4,000  to  8,000  feet 
above  sea  level,  and  is  bordered  on  the  east,  west,  and  north  by  ranges  of  snowndad  moun- 
tains which  attain  altitudes  varying  from  8,000  to  14,000  feet  above  sea  level.  Through  this 
plateau  the  Colorado  and  its  tributaries  have  cut  narrow  gorges  or  canyons  in  which  thet 

o  OfRce,  Phoenix,  Ariz. 

b  Office,  1108  Union  Trust  Building,  Los  Angeles,  Cal. 

c  Office  of  district  engineer  for  Colora'lo,  Kansas,  eastern  Utah,  northern  New  Mexico,  and  southcRi 
Wyoming,  Chamber  of  Commerce  Building,  Denver,  Colo. 
d  Office,  Carfton,  Nev. 
«  Office,  Salt  Lake  City,  Utah. 
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flow  at  almost  inaccessible  depths.  At  points  where  lateral  streams  enter,  the  canyons  are 
broken  by  narrow,  transverse  valleys,  diversified  by  bordering  willows,  clumps  of  box  elder, 
and  small  groves  of  cottonwood.  The  whole  upper  basin  of  the  Colorado  is  traversed  by  a 
labyrinth  of  these  canyons,  most  of  which  are  dry  during  the  greater  portion  of  the  year,  and 
carry  water  only  during  the  melting  of  the  snow  and  the  brief  period  of  the  autumnal  and 
spring  rains. 

Low  mesas,  dry  and  treeless,  stretch  back  from  the  brink  of  the  canyons,  and  beyond  are 
long  lines  of  brilliantly  colored  cliffs,  scores  or  hundreds  of  miles  in  length  and  hundreds  or 
thousands  of  feet  in  altitude,  presenting  steep  or  even  vertical  faces  of  rock.  These  cliffs 
form  a  series  of  terraces,  and  each  marks  the  boundary  "of  some  geological  series  of  strata 
the  edges  of  which  are  exposed,  like  courses  of  masonry,  in  the  scarp  walls  of  the  palisades.''  a 
The  lateral  extension  of  such  a  line  of  cliffs  is  very  irregular,  sharp  salients  being  projected 
on  the  plains  below  and  deep  recesses  cut  into  the  terraces  above. 

The  region  is  further  diversified  by  short  ranges  of  eruptive  mountains.  A  vast  system 
of  fissures  extends  across  the  country,  and  huge  cinder  cones,  red,  brown,  and  black,  stand 
along  the  fissures  and  form  conspicuous  landmarks,  set,  as  they  are,  in  contrast  to  the 
bright  varigated  rocks  of  sedimentary  origin.  & 

As  a  matter  of  convenience  the  drainage  area  has  been  divided  into  three  basins:  (1) 
Green  River  basin,  (2)  Grand  River  basin,  and  (3)  Colorado  River  below  the  junction  of 
Grand  and  Green  rivers,  and  each  of  these  basins  is  subdivided  to  allow  the  separate  descrip- 
tion of  branches  of  the  main  river. 

GREEN  RIVER  DRAINAGE  BASIN. 
AREA  AND  EXTENT. 

Green  River  and  its  tributaries  drain  an  area  rudely  triangular  in  outline,  bounded  on  the 
north  and  east  by  the  Wind  River  Mountains  and  the  ranges  forming  the  Continental  Divide, 
an  the  south  and  east  by  the  White  River  Plateau  and  the  Roan  or  Book  Cli£^s,  and  on  the 
north  and  west  by  the  Gros  Ventre  and  Wyoming  mountains  and  the  great  Wasatch  Range. 
The  greatest  length  of  the  basin,  north  and  south,  is  about  370  miles.  In  an  east-west  direc- 
tion it  measures  at  its  widest  point  about  240  miles.  The  total  drainage  area  is  approxi- 
mately 41,000  square  miles. 

The  area  includes  a  lai^  part  of  western  Wyoming,  northwestern  Colorado,  and  eastern 
Utah.  The  Uinta  and  Uncompahgre  Indian  reservations  arc  located  in  this  basin  in  north- 
eastern Utah. 

In  the  following  account  of  the  work  of  the  United  States  Geological  Survey  in  this  region 
during  1905  the  basin  has  been  subdivided,  as  a  matter  of  convenience,  the  main  river  being 
described  first  and  the  tributary  streams,  beginning  at  the  headwaters,  afterwards. 

GREEN  RIVER. 

DESCRIPTION  OF  BASIN. 

Green  River  heads  on  the  west  slope  of  the  Wind  River  Mountains  in  western  Wyoming, 
its  ultimate  source  being  a  number  of  small  lakes  fed  by  the  glaciers  and  immense  snow 
deposits  always  to  be  found  on  Fremont  and  neighboring  peaks.  For  perhaps  25  miles  the 
river  flows  northwestward  through  the  mountains.  It  then  turns  abruptly  and  runs  in  a 
general  southerly  direction  across  western  Wyoming  into  Utah.  A  few  miles  below  the 
Wyoming-Utah  boundary  another  sharp  turn  carries  the  river  eastward  along  the  Uinta 
Mountains,  through  which  it  breaks  near  the  east  end  of  the  range.  It  then  flows  south- 
ward in  Colorado  for  about  25  miles,  turns  back  into  Utah,  and  continues  to  flow  in  a  south- 
westerly and  southerly  direction  until  it  unites  with  the  Grand  to  form  the  Colorado.  Its 
length,  measured  roughly  along  the  course,  is  approximately  425  miles. 


a  Dutton,  C.  E.,  Physical  geology  of  the  Grand  Canyon  district:  Second  Ann.  Kept.  U.  S.  Geol.  Sur- 

7,  1882,1).  51. 
Powell,  J.  W.,  Exploration  of  the  Colorado  River  of  the  West,  Washington,  1875,  p.  6. 
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The  topography  of  the  headwater  region  is  rugged  in  the  extreme.  Tlie  Wind  River 
Range  on  the  east  and  the  Gros  Ventre  and  Wyoming  ranges  on  the  northwest  and  west 
gradually  close  in  as  they  extend  southward,  forming  a  basin  comprising  approximatcW 
7,450  square  miles  in  extent  above  the  gaging  station  at  Green  River,  Wyo.  Tbe  upper  part 
of  this  basin  is  very  narrow,  but  southward  the  valley  opens  out  and  near  FontaneUe,  Wyo., 
is  several  miles  wide,  with  benches  and  rolling  table-lands  extending  westward  to  the  fooi- 
hills  of  the  Wyoming  Range  and  eastward  to  the  bluffs  which  hug  the  east  bank  of  the  river. 
At  Green  River  the  valley  is  again  narrow — only  a  few  hundred  yards  in  width — ^and  foraonx 
distance  southward  the  river  runs  between  bluffs  standing  so  close  together  that  no  flood 
plain  is  seen.  Throughout  much  of  its  course  in  Utah  the  Green  flows  through  a  sucoes&$ic>D 
of  long,  deep,  narrow  canyons,  with  walls  ranging  in  height  from  a  few  hundred  to  as  many 
thousand  feet,  separated  by  short  valleys  containing  small  tracts  of  arable  lands. 

in  its  upper  course  the  Green  receives  as  tributaries  numerous  streams  heading  in  tbe 
Wind  River,  Gros  Ventre,  and  Wyoming  ranges  of  mountains,  some  of  them  extending  so  far 
back  into  the  abrupt,  ragged  canyons  that  they  dovetail  with  streams  flowing  in  opposite 
directions.  The  most  important  of  these  tributaries  are  Newfork  River,  Big  Sandy  Cmk. 
La  Barge  Creek,  Fontanelle  Creek,  Black  Fork,  and  Henry  Fork.  South  of  the  Uinta  Moun- 
tains the  first  lai^  stream  flowing  into  the  Green  is  the  Yampa,  which  comes  in  from  tbt* 
east  at  the  point  where  the  Green  turns  westward  to  reenter  Utah  after  its  southward  joumov 
in  Colorado.  Farther  south  Ashley  Creek  and  Uinta  and  White  rivers  discharge  their 
waters  to  the  Green,  Ashley  Creek  and  the  Uinta  from  the  west  and  the  White  from  tbe  ciu<t. 
Below  this  point  the  only  tributaries  of  importance  are  Minnie  Maud  Creek  and  San  RaiVl 
River,  which  enter  from  the  west,  the  latter  at  a  point  about  32  miles  above  the  junction  A 
the  Green  and  the  Grand. 

In  the  foothills  and  in  close  proximity  to  the  main  ranges  of  the  upper  portion  of  tbi 
basin  the  soil  is  sand  mixed  with  disintegrated  granite,  changing  into  a  light,  sandy  loam  an 
the  rolling  uplands,  and  a  rich  alluvial  deposit  in  the  valleys  adjacent  to  the  waterways. 
Very  little  land  is  under  cultivation,  and  except  in  a  few  favored  localities  the  only  product  is 
hay,  which  is  consumed  by  tbe  stock  grazed  on  the  surrounding  hills.  Directly  south  of  the 
Uinta  Mountains,  in  the  region  drained  by  Ashley  Creek  and  Uinta,  Whiterocks,  and 
Duchesne  rivers,  large  tracts  of  excellent  agricultural  land  are  found,  much  of  it  being  com- 
prised in  the  Uinta  Indian  Reservation. 

The  geology  of  this  basin  is  described  in  the  Eleventh  Annual  Report  of  the  United  Statfc» 
Geological  and  Geographical  Survey  of  the  Temtories  for  1877,  F.  V.  Hayden  in  cha^pp. 
pages  509-646.  Information  in  regard  to  the  hydrography  is  contained  in  the  first  to  fourth 
annual  reports  of  the  Reclamation  Service  and  in  other  United  States  Geological  Survey 
reports. 

GREEN  RIVER  AT  GREENRIVER,  WTO. 

This  station  was  established  May  2,  1895,  near  the  pump  house  at  a  point  about  40  feet 
below  the  bridge  of  the  Union  Pacific  Railroad,  at  Greennver,  Wyo.  Since  that  date  it  ha? 
been  maintained  continuously,  except  for  a  few  months  during  the  winter  and  during  lb*. 
year  1900. 

Tbe  channel  is  straight  for  about  500  feet  above  and  300  feet  below  the  measuring  sectutr. 
and  the  banks  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  compoH'd 
of  sand.  During  low- water  periods  the  entire  right  half  of  the  channel  is  a  bed  of  clean  sanJ 
sliif ting  more  or  less  each  year,  and  the  stream  runs  in  a  single  channel  on  the  left ;  but  as  th  - 
water  rises  it  extends  across  the  two  channels  and  under  the  approaches  of  the  bridge.  A' 
the  gage  there  are  at  ordinary  stages  two  channels  and  at  times  of  flood  four  channels,  inter- 
rupted, to  some  extent,  by  open  cribs  four  feet  wide,  made  by  spiking  heavy  planks  to  pil-^ 
driven  into  the  bed  of  the  stream,  which  here  is  sandy  but  stable. 
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Discharge  measurements  are  made  from  the  iron  highway  bridge  about  one-half  mile  below 
the  railway  bridge,  as  the  section  under  the  latter  is  unsatisfactory  for  the  purpose.  The 
initial  point  for  soundings  is  a  deep  notch  cut  in  the  railing  near  the  end  of  the  bridge  on  the 
left  bank. 

The  gage,  which  was  observed  during  1905  by  William  Slater,  is  a  staff  securely  fastened 
to  heavy  submerged  cribbing  on  the  east  bank  of  the  river.  The  bench  mark  is  a  cross  on 
the  third  step  from  the  bottom  of  the  south  end  of  the  east  abutment  of  the  railroad  bridge; 
elevation  12.48  feet  above  the  zero  of  the  gage.  It  has  not  changed  perceptibly  since  so 
placed. 

Information  in  regard  to  this  station  is  contained  in  the  foUowing  publications  of  the 
United  States  Oeological  Survey  (Ann=Annual  Report;  Bull = Bulletin;  WS= Water-Supply 
Paper): 

Description:  Ann  18,  iv,  pp  272-273;  Bull  140,  p  200;  WS  16,  p  136;  28,  p  131;  37,  pp  286-287;  60,  pp  366- 
367;  66,  p  82;  85,  p  75;  100,  p  124;  133.  p  53. 

Diachaige:  Ann  18,  iv.  p  274;  Bull  140,  p  200;  WS  16.  p  135;  28.  p  142;  37.  p  287;  66.  p  82;  85,  p.  75;  133. 
p54. 

Discharge,  monthly:  Ann  18.  Iv.  p  275;  lQ,iv,p395;  20.  iv,  pp  378-380;  21,iv.p302;  Bull  140,  p  201;  WS 
75.  p  164;  85,p77;  133,  p  56. 

Diacharge,  yeariy:  Ann  20.  iv,  p  58. 

Gage  heights:  Bull  140.  p  201;  WSll.p70;  16.  p  135;  28,  p  134;  37,  p  287;  50,  p  367;  66,p83;  85,p76;  100. 
p  125;  133,  p  54. 

Hydrographs:  Ann  18.  Iv,  p  275;  19,  iv.  p  306;  20,  iv,  p  381;  21,  iv.  p  303. 

Rainfall  and  run-off  relation :  Ann  20,  iv,  p  379. 

Rating  tabiea:  Ann  18.  iv,  p  274;  19,  iv.  p  395;  Bull  140,  p  201;  28.  p  144;  39,  p  451;  66,  p  173;  85,  p  76; 
133,  p  55. 

Discharge  measurements  ofOreen  River  at  Greenriver^  Wyo.^  in  1906. 


Date, 


Hydrogrepher. 


March  26 A.  J.  Parsball . 

April© do 

April  16 ! do 

April  28 do 

May  18 ' do 

Kay  28 ' do 

June  12 ' do 

June  25 do 


June  29 do. 

July  25 [ do. 

August© do. 

Au^ruat  16 do. 

Septembers...! do. 

September  23 do. 

October  20 do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 
164 

Sq.ft. 
470 

Ft.  per  sec. 
1.53 

Feet. 
0.88 

Sec.-ft. 
718 

163 

470 

1.22 

.85 

573 

164 

535 

1.67 

1.15 

894 

170 

644 

2.13 

1.70 

1,374 

166 

540 

1.58 

1.15 

854 

234 

907 

2.81 

2.35 

2,646 

289 

1,702 

4.46 

4.00 

7,590 

284 

1,258 

3.71 

3.05 

4,666 

284 

1,353 

3.78 

3.25 

5,116 

240 

919 

2.60 

2.30 

2,392 

170 

683 

2.03 

1.70 

1,389 

166 

621 

1.77 

1.40 

1,103 

164 

562 

1.35 

1.00 

759 

150 

495 

.90 

.55 

445 

160 

509 

.93 

.65 

476 
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Daily  gage  heighij  in  feet ^  of  Green  River  <U  Greenriver,  Wyo.jfor  1905. 


Day. 


1., 
2. 
3.. 
4.. 
5., 
6., 
7., 
8.. 
9., 

10.. 

11.. 

12.. 

13.. 

14.. 

15.. 

16.. 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

25.. 

26.. 

27.. 


Apr. 

0.8 
.85 
.8 
.82 
.85 


May. 


I  I  ' 

June.  I  July.      Aug.   i  Sept. 


Ckt. 


30. 
31. 


35- 
42 

52  I 
58| 
6  I 
65  I 


1.42 

1.45 

1.55 

1.72 

1.8 

1.78 

1.7 

1.68 

1.58 

1.55 

1.5 

1.45 

1.35 

1.3 

1.22 

1.18 

1.1 

1.15 

1.3 

1.5 

1.68 

1.72 

1.88  j 

1.98 

2.2  ' 

2.3  { 
2.3  I 
2.42  ' 
2.58  I 
2.72  j 
2,75  I 


2.65 
2.68 
2.85 
3.12 
3!  48 
3.7 
3.95  j 
3.78  I 

3.7  I 
3.95  I 

4.08  I 
3.95  ; 
3.72  ] 
3.48  < 
3.65  I 

3.9  . 
4.0  ' 
4.0  I 
4.28  I 
3.95  I 
3.6  j 
3.25  I 
3.05  I 
3.0  I 
3.02  I 
3.1 
3.15  . 
3.22  I 
3.32  ' 
3.4     i 


3.4 

3.3 

3.32 

3.22 

3.08 

3.02 

2.95 

2.88 

2.82 

2.8 

2.72 

2.65 

2.62 

2.7 

2.72 

2.75 

2.75 

2.78 

2.72  j 

2.68  I 

2.6     ' 

2.55  I 

2.45  I 

2.42 

2.32  I 

2.22  I 

2.2    ' 

2.15  , 

2.12  , 

2.08  ' 

2.0    I 


1.95  I 
1.9  I 
1.82  ' 
1.8  I 
1.75 
1.7  ' 
1.65 

1.6    ' 
1.58  I 


1.55 

1.5 

1.45 

l.ia 

1.45 

1.38 

1.32 

1.28 

1.2 

1.15 

1.2 

1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.15 

1.2 

1.2 

1.2 


1.2 

1.2 

1.2 

1.2 

1.25 

1.28 

l.S 

1.2 

1.15 

1.1 

l.<» 
-92 
.82 
.75 
.72 
.7 
.65 
.65 
.65 
.6 
.6 
.55 
.55 
.55 
.5 
.5 
,5 
.55 
.58 
.62 


.6:. 

.fo 

.6 
.6 
.6 
.6 

.6 

.6 
.6 


Station  rating  table  for  Green  River  at  Greenriver^  Wyo.ffrom  April  1  to  October  31,  1905. 


Gage 
height. 

1 
Dischaige. , 

Gage 
height. 

Feet. 

Discharge,  i 
Second-feel.l 

Gage 
height. 

Dischaige.  |l 
Second-feet. \\ 

Gage 
height. 

Feet. 

Dischaige, 

Feel. 

Second-feel.^ 

Feet. 

Second-feeL 

0.50 

420    1 

1.50 

1          1.160 

2.50 

2.910 

3.50 

5,930 

.60 

475 

1.60 

'          1,265    I 

2.60 

3,180     1 

3.60 

6,250 

.70 

535    ' 

1.70 

1,380    1 

2.70 

3,460    ii 
3,745    l' 

3.70 

6,5S5 

.80 

600    1 

1.80 

!          1,510 

2.80 

3.80 

6,920 

.90 

670    1 

1.90 

1          1,655    1 

2.90 

4,035    |l 

3.90 

7,255 

1.00 

745    1 

2.00 

1,815    1 

3.00 

4.330    ji 

4.00 

7,580 

1.10 

820 

2.10 

1          1,995    1 

3.10 

4,635    ' 

4.10 

7,930 

1.20 

900    1 
980 

2.20 

1          2.195    ! 
1          2,415 

3.20 

4,945     ' 

4.20 

8,270 

1.30 

2.30 

3.30 

5,265     1 

4.30 

8,610 

1.40 

1,065    1 

2.40 

2,655    1 

1                       1 

3.40 

5,590 

ll 

Note.— The  above  table  is  applicable  only  (or  open-channel  conditions.    It  is  based  on  15  dischAiv:: 
measurements  made  during  1005  and  is  well  defined. 
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Estimated  numthly  discharge  of  Green  River  at  Greenriver,  Wyo.^for  1906, 
{Drainage  area,  7,450  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum 


April 

May 

June 

July 

August 

September. 
October 


1,265 
3,602 
8,542 
5,590 
1,736 
964 
600 


The  period. 


t 
Minimum.  I    Mean. 


I    Total  in 
I  acre-feet. 


I 


600  ; 

820  , 
3,320  I 
1,815 
860  i 
420  1 
420  i 


883 
1,582 
5,947 
3,459 
1,122 
639 
486  I 


Run-off. 


Second-feet 
r  sq 
mil 


per  square 
nlle. 


:  I 


52,540  I 
97,270  I 
353,900  I 
212,700 
68,990 
38,020 
29,880  I 


0.119 
.212 
.798 
.464 
.151 
.086 
.065 


Depth  in 

inches. 


0.133 
.244 
.890 
.535 
.174 
.096 
.075 


853,  :»o 


GRESN   felVER  AT  JKNSJEN,   UTAIT. 

This  station  was  established  November  7, 1903.  It  is  located  at  Jensen  post-office,  about 
300  feet  below  what  is  known  as  Billings  Ferry,  15  miles  from  Vernal.  The  nearest  railroad 
station,  Dragon,  Utah,  is  about  40  miles  distant.  Brush  Creek  enters  the  river  IJ  miles 
above  the  station  and  Ashley  Creek  3  miles  below. 

The  channel  is  straight  for  about  1 ,000  feet  above  and  below  the  station.  The  right  bank 
is  high,  is  composed  of  gravel,  and  will  not  overflow;  the  left  bank  is  low  and  sandy  and 
covered  with  underbrush.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is  but  one 
channel  at  all  stages. 

The  first  discharge  measurements  were  made  from  the  ferryboat,  but  the  station  was 
equipped  with  a  cable  and  car  during  1904.  The  initial  point  for  soundings  is  the  first 
white  mark  on  the  cable  on  the  right  bank. 

The  gage  is  a  vertical  timber  10  feet  long,  braced  to  a  cotton  wood  tree  about  10  feet  from 
the  edge  of  the  river.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  40-penny  spike 
driven  into  the  cottonwood  tree  to  which  the  gage  is  attached;  elevation,  10.66  feet  above 
the  zero  of  the  gage.  (2)  A  40-penny  spike  driven  into  the  southwest  comer  of  Mr.  Billings's 
grain  house  about  3  feet  above  the  ground;  elevation,  25.64  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Papers  of 
the  United  States  Geological  Survey: 

Deaciiption:  100,  pp  123-124;  133,  p  56. 
Dischaige:  100,  p  124;  133,  p  57. 
Diachaige,  monthly:  133,  p  58. 
Gage  heights:  100,  p  124;  133,  p  57. 
Rating  table:  133,  p  58. 

Daily  gage  height,  in  feet,  of  Green  River  at  Jensen,  Utah,  for  1905. 


Day. 

June. 

July. 

Aug. 

i       Day. 

1 

June. 

11.1 
10.88 
10.36 
9.98 
9.75 
9.52 
9.49 
9.46 
9.34 
8.86 

1              ' 
July.  1  Aug. 

1 

5.28    1 

5.2    1 1 

5.09  1 1 

''''\ ' 

^•^    ■ 

4.87  ' 

4.82  i ' 

4.86  1 ' 

4.86    ' 

4.82    i 

Day. 

June. 

July. 

Aug. 

1        

8.9 
9.18 
9.69 
9.81 
10.15 
10.4 
11.09 
11.16 
10.92 
10.82 
10.05 

6.98 
6.79 
6.73 
6.64 
6.68 
6.49 
6.11 
5.88 
5.60 
6.47 
6.99 

3.86 
3.82 
3.68 
3.6 
3.48 

12 

22 

8.28 

7.52 

7.71 

7.66 

7.59 

7.4 

7.23 

7.09 

6.96 

.7 

4.52 

4.48 

4.4 

4.25 

4.1 

3.99 

3.93 

4.0 

3.76 

2 

13.. 

23 

3 

14 

24 

4 

15 

25 

5      

16 

17 

18 

26 

6 

27 

7 

28 

8 

19 

29 

9     

1  20 

30 

10 

1  21 

=>! 

11 - 

1 

18 


STREAM   MEASUREMENTS    IN   1905,  PART   XI. 


GREEN  RIVER  AT  OtTRAY,  UTAH. 

This  station  was  established  March  23, 1904.  It  is  located  about  500  feet  below  the  ferry 
maintained  by  the  Government  at  Ouray,  Utah.  The  nearest  town  is  Vernal,  Utah,  35 
miles  distant,  and  the  nearest  railroad  station  is  Dragon,  about  35  miles  distant. 

The  channel  is  slightly  curved  for  about  2,000  feet  above  and  is  straight  for  1,200  feet 
below  the  station.  Both  banks  are  fairly  high  and  timbered.  The  right  bank  overflows  for 
a  short  distance  at  high  stages.  The  bed  is  composed  of  clean  sand  and  is  shifting.  The 
stream  is  usually  confined  t-o  one  channel,  which  changes  as  sand  bars  are  formed  during 
high  water.     The  velocity  is  fairly  good. 

Discharge  measurements  are  made  from  the  Government  ferry  cable,  which  is  suspended 
across  the  river  about  500  feet  above  the  gage.  The  initial  point  for  soundings  is  the  first 
white  mark  on  the  cable  on  the  right  bank  of  the  river. 

The  gage  is  a  staff  securely  driven  into  the  river  bottom  and  spiked  to  a  laige  cottonwood 
tree  that  overhangs  the  right  bank.  The  gage  is  referred  to  bench  marics  as  follows:  (1)  A 
large  nail  driven  into  the  inside  face  of  the  tree  that  supports  the  gage  rod;  elevation,  13.80 
feet  above  the  zero  of  the  gage.  (2)  A  laige  nail  driven  into  a  blaze  on  a  root  of  one  of  a 
group  of  large  cottonwood  trees  150  feet  northeast  of  the^age;  elevation,  13.51  feet  above 
the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  5^-60. 


Daily  gage  heigJU,  in  feet ^  of  Green  River  ai  Ouray,  Utah ,  for  1906. 


1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.    I    Feb.    '   M&r. 


0.8 

.8 


.95 
1.0 
1.0 
1.0 
1.0 


5 

1.0 

S,-) 

1.0 

65 

1.0 

7 

1.0 

7 

1.02 

7 

1.08 

7 

1.1 

7 

1.12 

7 

1.18 

7 

1.2 

7 

1.22 

7 

1.25 

7 

1.25 

7 

1.25 

7 

1.28 

7 

1.3. 

7 

1.3 

7 

1.3 

7 

1.3 

7 

72 

78 

1.45 
1.55 
1.72 
1.92 
2.0 
1.9 
1.75 
1.5 
1.25 
1.1 
1.0 
.1.0 
1.0 
.95 
.9 
1.0 
1.05 
1.2 
1.32 
1.38 
1.4 
1.42 
1.48 
1.5 
1.5 
1.48 
1.38 
1.28 
1.18 
1.1 
1.2 


Apr. 


1.15 
1.1 
1.1 
1.0 
1.0 
1.02 
1.1 
1.02 
.92 
1.0 
1.6 
1.82 
2.1 
2.3 
2.3 
2.3 
2.3 
3.05 
3.05 
3.3 
2.65 
2.7 
2.9 
2.75 
2.65 
2.75 
3.05 
3.2 
3.3 
3.5 


May. 


4.32 

4.75 

5.0 

5.6 

5.95 

5.4 

4.82 

4.45 

4.25 

4.1 

4.22 

4.4 

4.7 

4.6 

4.28 

4.0 

3.95 

4.06 

4.45 

5.65 

6.55 

7.22 

7.72 

8.3 

8,78 

8.95 

9.1 

8.9 

8.9 

8.72 

8.52 


June. 


8.45 
8.75 
9.25 
9.72 
10.1 
10.28 
10.72 
11.12 
11.28 
10.95 
10.4 
10.55 
10.75 
10.22 
9.72 
9.35 
8.92 
8.88 
8.7 
8.38 
8.25 
8.0 


July. 


I      - 


•?o  ! 


7.32 

6.9 

6.58 

6.5 

6.28 

6.1 

5.9 


5.75 
5.55 
5,4S 
5-32 

5-2: 
5.  or. 

4.&> 
4.i2 
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GREEN  lUVER  AT  GREBNRIVER,  UTAH. 

This  station  was  established  October  21, 1894,  discontinued  in  November,  1896,  and  rees- 
tablished February  16,  1905.  It  is  located  at  the  Rio  Grande  Western  Railway  bridge  at 
Greenriver  (formerly  Blake),  Utah,  in  latitude  39®  north,  longitude  110**  9'  west,  in  the  San 
Rafael  quadrangle. 

The  channel  is  straight  for  about  2,000  feet  above  and  1,000  feet  below  the  station.  Both 
banks  are  barren  and  are  sufficiently  high  to  prevent  overflow.  At  the  ferry  cable  the  bed 
is  of  clay  and  shale  and  is  apparently  permanent  except  for  a  thin  layer  of  silt  or  sand,  which 
is  deposited  near  the  center  at  low  stages  and  sluices  out  at  high  stages.  The  bed  at  the 
railroad  bridge  is  in  the  main  solid  rock  and  is  probably  permanent,  but  is  rather  rough  in 
profile.  Conditions  for  high-water  measurements  are  unfavorable  owing  to  the  large 
masonry  piers  of  the  bridge  and  the  high  velocity  of  the  current.  The  velocity  at  the  low- 
water  section  is  low.    Information  in  regard  to  winter  conditions  is  incomplete. 

At  low  and  ordinary  stages  discharge  measurements  are  made  from  a  ferryboat  at  a  point 
400  to  500  feet  above  the  bridge.  The  cable  to  which  the  ferryboat  is  attached  is  graduated 
at  20-foot  intervals  wjth  white  paint.  The  initial  point  for  soundings  is  the  south  face  of  a 
blazed  tree,  to  which  the  cable  is  attached,  on  the  west  side  of  the  stream.  High-water 
measurements  are  made  from  the  lower  chord  on  the  upstream  side  of  the  steel-truss  rail- 
road bridge.  The  initial  point  for  soundings  is  a  white  zero  mark  across  the  rail  on  the  east 
end  of  the  bridge. 

The  gage,  which  was  read  during  1905  by  Frank  Jacobs,  is  of  the  chain  type,  and  is 
attached  to  the  upper  guard  rail  of  the  bridge  at  a  point  near  the  second  pier  from  the  west 
end.  The  length  of  the  chain  is  28.45  feet.  The  distance  from  the  outside  edge  of  the  pul- 
ley to  the  d-foot  mark  on  the  gage  rod  is  1.85  feet.  The  old  bench  mark  established  in  1894 
was  on  a  pier,  but  a  new  bridge  has  since  been  constructed  and  the  pier  changed.  It  was 
therefore  impossible  to  get  a  definite  tie  to  the  original  datum.  A  rough  tie  was,  however, 
obtained  from  the  old  inclined  gage  on  the  shore  near  the  pump  house,  and  this  showed  the 
present  datum  to  be  1.68  feet  below  the  original.  In  view  of  the  fact  that  the  cross  section 
at  the  gage  has  been  changed  to  some  extent  by  the  relocation  of  the  bridge  piers,  it  is 
probably  impossible  to  establish  a  satisfactory  relation  between  the  original  records  and 
those  now  being  taken.  The  present  bench  mark  is  the  top  of  a  l^inch  iron  drift  bolt  set 
in  the  west  abutment  of  the  railroad  bridge  on  the  north  side.  The  bolt  projects  about  8 
inches  above  the  surface  of  the  stone  and  is  on  one  of  the  footing  courses  of  the  abutment 
about  3  feet  from  the  top;  elevation  of  bench  mark  above  the  zero  of  the  gage,  25.64  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull=Bulletin;  WS=Water-Sup- 
ply  Paper): 

Description:  Ann  18,  iv,  pp  275-276;  Bull  131,  p  48;  140,  pp  202-203;  WS  16,  p  136;  28,  p  131;  37,  pp 
292-298. 

Discharge:  Ann  18,  Iv,  p  276;  19,  iv,  p  396;  Bull  131,  pp  48,  92;  140,  p  202;  WS  16,  p  136;  37,  p  293. 

Discharge,  monthly:  Ann  18,  Iv,  p  278;  19,  iv,  p  398;  20,  iv,  p  378,  387;  21,  iv,  p  304. 

Discharge,  yearly:  Ann  20,  iv,  p  58. 

Gage  heighU:  Bull  140,  p  203;  WS  11,  p  70;  16,  p  136;  28,  p  134;  37,  p  293. 

Hydrographa:  Ann  18,  iv,  p  279;  19,  iv,  p  398;  20,  iv,  p  388;  21,  Iv,  p  305. 

Rainfall  and  run-off  relation:  Ann  20,  Iv,  p  379. 

Rating  tables:  Ann  18,  iv,  p  277;  19,  iv,  p  397;  WS  28,  p  144;  39,  p  451. 
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DischoLrge  measurements  of  Green  River  at  OreenriveTf  Utahy  in  1905. 


Date. 


March  16  « 

April  250 

April  25a 

May  126 

June26 

June  20  6 

August  23a... 
August  23a... 


Hydrographer. 


W.  G  Swendsen. . 

do 

do^ 

do 

do 

do 

A.  B.  Larson 

do 


1  Width. 


Area  of 
section. 


Mean 
velocity. 


Feet. 
450 
452 
452 
448 
474 
482 
438 
438 


Gagp  Dis- 

heignt.  |  charge. 


Sq.ft.     Ft.  per  sec. \     Feet.     I  Sec.-ft. 


1,605 
2,292  I 
2,292  i 
2,800  ! 
3,864  I 
3,983  I 
1,659  I 
1,659 


1.95 
2.33 
2.34 
3.46 
5.76 
6.35 
1.31 
1.30 


4.70 
5.66  , 
5.65  I 
6.40  I 
8.80  ' 
9.05  , 
4.14  I 
4.14  I 


3,129 
5,338 
5,380 

9,686 
22,270 
25,310 
2,175 
2,160 


a  Mea.sureraent  made  from  ferryboat. 


6  Measurement  made  from  railroad  bridge. 


Daily  gage  heigJit,  in  feetf  of  Green  River  at  GreenriveTj  Utah^  for  1905. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.9 

5.2 

4.9 

4.85 

4.65 

4.6 

4.45 

4.4 

4.25 

4.3 

4.4 

4.3 

4.2 

4.25 

4.1 

Nov. 

Dec 

1 

3.8 

3.9 

3.9 

4.05 

4.1 

4.1 

4.25 

4.5 

4.6 

4.9 

5.05 

5.0 

4.85 

4.76 

4.7 

... 

4.75 
4.8 
4.6 
4.5 
4.5 
4.5 
4.5 
4.6 
4.5 
4.5 
4.55 
4.75 
5.0 
5.15 

5.95 

6.1 

6.6 

6.85 

7.15 

7.3 

7.25 

7.0 

6.7 

6.6 

6.4 

6.4 

6.6 

6.95 

6.75 

8.95 
8.8 
9.0 
9.25 
9.6 
9.8 
9.85 
10.05 
10.3 
10.55 
10.5 
10.05 
10.2 
10.2 
9.95 

7.5 

7.4 

7.3 

7.25 

7.2 

7.1 

7.0 

6.9 

6.8 

6.7 

6.6 

6.45 

6.3 

6.25 

6.05 

6.05 
5.0 
5.0 
5.0 
6.0 
5.0 
4.9 
4.8 
4.7 
4.7 
4.6 
4.55 
4.5 
4.5 
.4.5 

3.9 

3.9    ' 

3.9    , 

3.9 

4.05 

4.05 

4.7 

4.45 

4.35 

4.45 

4.55 

4.55 

4.35 

4.25 

4.05  ' 

4.0 

4.05 

3.95 

3.85 

4.05 

4.15 

4.1 

4.1 

4.2 

4.1 

4.0 

3.95 

3.9 

3.85 

4.0 

X9 

2 

3.S 

3 

3.6 

4.                 

3.4 

5 

3.4 

6 

3.3 

7 

3.3 

8 

3.2 

9 

3,2 

10 

3.2 

11 

3.3 

12 

3.35 

13 

3l4 

14 

3.4 

15 

3.4 

16 

3.8 

4.7 

5.4 

6.55 

9.85 

6.0 

4.5 

4.0    1 

4.1 

4.0 

3.3 

17 

3.6 

4.7 

5.3    1 

6.4 

9.35 

5.95 

4.45 

3.9    ' 

4.1 

4.0 

3.4 

18 

3.45 

4.7 

5.3 

6.4 

9.25 

5.85 

4.35 

4.0    1 

4.1 

4.0 

3.4 

19 

3.4.5 

4.7 

5.65 

6.4 

9.15 

5.8 

4.2 

4.1 

4.0 

3.9 

3.4 

20 

3.5 

4.8 

5.65 

6.6 

9.05 

6.75 

4.2 

4.0    1 

3.9 

3.9 

3.4 

21  

3.5 

4.75 

5.45  1 

7.0 

8.85 

5.7 

4.2 

4.15  ' 

3.9 

4.0 

3.4 

22 

3.5 
3.6 
3.6 
3.6 
3.7 
3.7 
3.8 

4.9.') 
5.0 
4.9 
4.8 
4.8 
4.8 
4.8 
4.8 

5.4  1 

5.5  ' 
5.55 
5.65 
5.65 
5.5 
5.55  1 
5.75  . 

7.55 

7.95 

8.3 

8.6 

8.86 

9.05 

9.2 

9.05 

8.65 
8.55 
8.4 
8.35 
8.15 
&05 
7.85 
7.75 

5.7 

5.6 

5.6 

5.5 

5.45 

5.4 

5.3 

5.26 

4.2 

4.2 

4.0 

4.0 

4.15 

4.15 

4.0 

4.0 

4.2 
4.3 
4.2    1 
4.4 
4.45 
4.6 
4.65  1 
5.15 

4.0 

4.06 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.4 

4,25 

4.2 

4.1 

4.0 

4.05 

4.15 

4.1 

3.4 

23....                     .... 

3.5 

24 

3w6 

25 

3.6 

26 

3-6 

27...            

3.6 

28 

3.6 

29 

3.6 

30 

4.7 

5.95  i 

9.05 

7.6 

5.2 

3.95 

5.85 

4.0 

4.0 

1     »-6 

31 



4.7 

1 

9.0 



5.2 

3.9 

1 

4.0 

1 

1    .^« 

1 

Note. — Ice  conditions  December  2:J-31. 
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Station  rating  tahU  for  Oreen  River  at  Oreenriver,  Utah,  from  February  16, 1906,  to  Decem- 
ber SI,  1906. 


Gage 
height. 

Dischaige. 

Gage 

Dlaohaxge. 

Gage 
height. 

Dischaige. 

Gage 

Dischaige. 

Feet. 

Secondrfeet. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.20 

1,220 

4.60 

2,900 

6.00 

7,110 

7.80 

16,110 

3.30 

1,290 

4.70 

3,100 

6.10 

7,510    1 

8.00 

17,360 

3.40 

1,370 

4.80 

3,320 

6.20 

?,920    1 

&20 

18,670 

3.50 

1,460 

4.90 

3,560 

6.30 

8,340 

8.40 

20,020 

3.60 

1,S50 

5.00 

3,820 

6.40 

8,770 

8.60 

21,410 

3.70 

1,660 

5.10 

4,090 

6.50 

9,210    1 

8.80 

22,870 

3.80 

1,760 

6.20 

4,370 

6.60 

9.660    I 

9.00 

24,400 

3.90 

1,870 

6.30 

4,660 

6.70 

10,120    { 

9.20 

25,970 

4.00 

1,990 

5.40 

4,960 

6.80 

10,600    1 

9.40 

27,590 

4.10 

2,120 

5.50 

5,280 

6.90 

11,090 

9.60 

29,260 

4.20 

.  2,280 

6.60 

6,620 

7.00 

11,500 

9.80 

30,970 

4.30 

2,410 

5.70 

5,970 

7.20 

12,640 

10.00 

32,720 

4.40 

2,560 

5.80 

6,340 

7.40 

13,760 

10.60 

37,230 

4.50 

2,720 

5.90 

6,720 

7.60 

14,900    1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  dis- 
charge measurements  made  during  1905.  It  is  fairly  well  defined  between  gage  heights  4.1  feet  and  9.1 
feet. 

EHimated  monthly  discharge  of  Green  River  at  Greenriver,  Utah,  for  1906. 
[Drainage  area,  38,200  square  miles.] 


Month. 


February  16-28u. 

March^ 

AprlL. 

May 

Jane , 

July 

August. 

September. 

October. 

November... 

Deoeml>er  1-22... 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


1,760 
3,955 
6,915 
25,970 
37,700 
14,320 
3,955 
6,530 
6,720 
2,560 
1,870 


1,415 
1,760 
2,720 
6,915 
14,900 
4,370 
1,870 
1,870 
1,870 
1,815 
1.220 


1,556 
3,020 
4,256 
13.910 
26.380 
8.202 
2,751 
2,530 
2.506 
2,052 
1,382 


Total  in 
acre-feet. 


40,120 
185,700 
253.200 
855,300 
1,570.000 
504,300 
169,200 
150,600 
154.100 
122.100 
60,300 


4.065.000 


Run-off. 


Second-leet 

per  square 

mile. 


0.041 
.079 
.111 
.364 
.691 
.215 
.072 
.066 
.066 
.054 
.036 


Depth  in 
inches. 


0.020 
.091 
.124 
.420 
.771 
.248 
.083 
.074 
.076 
.060 
.029 


NEWFORK  RIVER  DRAINAGE  BAvSIN. 

DESCRIPTION   OF  BASIN. 

Newfork  River  and  its  tributaries  drain  a  portion  of  the  western  slopes  of  the  Wind  River 
Range,  extending  from  Fremont  Peak  southeastward  to  Mount  Bonneville,  Mount  Geikie, 
and  Twin  Buttes.  The  main  stream  flows  in  a  general  southerly  course  to  a  point  near 
Cora,  Wyo.,  where  it  turns  sharply  to  the  southwest,  joining  Green  River  about  40  miles 
below. 
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The  entire  length  of  the  Newfork  does  not  exceed  50  miles.  The  basin  as  a  whole  is  tri- 
angular in  shape  and  comprises  approximately  1,100  square  miles.  Forests,  in  some  places 
dense,  cover  about  300  square  miles.     Pines  predominate,  but  a.spens  and  firs  are  also  found. 

Pine,  Pole,  and  Boulder  creeks  and  Eastfork  River  are  the  chief  tributaries  of  the  New- 
fork.  These  are  all  small  streams,  heading  far  back  among  the  high  peaks  of  the  range  and 
fed  by  the  numerous  springs  and  small  mountain  lakes  with  which  the  region  is  dotted. 
Fremont,  Boulder,  Fayette,  Half  Moon,  Burnt,  and  Meadow  lakes  are  the  largest  and  most 
important  of  these.  Fremont  Lake,  through  which  Pine  Creek  flows,  has  an  area  of  approxi- 
mately 2,500  acres.  The  outlet  is  narrow  and  a  dam  at  this  point  might  be  made  to  raise 
the  water  surface  about  30  feet.  Such  a  dam  would  probably  store  all  the  surplus  waters 
of  the  creek.  Boulder  Creek  flows  through  Boulder  Lake.  The  outlet  of  this  lake  also  is 
narrow,  and  a  dam  to  raise  the  surface  of  the  lake  about  5  feet  is  in  process  of  constructioo. 
In  the  drainage  area  of  Pole  Creek  there  are  said  to  be  no  less  than  40  small  settling  basins. 

The  upper  portion  of  all  these  streams  is  forested  and  the  valleys  and  rolling  bench  lands 
are  covered  with  sagebrush  and  a  sparse  growth  of  nutritious  grasses.  The  soil  of  the  foot- 
hill region  is  sandy  and  gravelly  in  character,  gradually  becoming  a  rich  loam  at  the  lower 
levels.  Several  ditches  are  taken  out  of  Pine  and  Pole  creeks  and  Eastfork  River,  and 
small  areas  of  land  are  irrigated  in  a  primitive  way.  The  valley  of  Boulder  Creek  contains 
from  15,000  to  20,000  acres  of  the  best  agricultural  land  in  the  northern  Green  River  basin. 
This  could  easily  be  watered  from  the  creek,  and  diversion  projects  which  contemplate  the 
reclamation  of  the  greater  part  of  it  are  well  under  way. 

NETVFORK  RIVER  NEAR  CORA,  WYO. 

A  temporary  gaging  station  was  established  May  23,  1905,  for  the  purpose  of  obtaining 
data  in  regard  to  the  relative  run-off  of  the  stream  and  its  tributaries.  It  is  located  at  the 
"  Pinedale  Crossing,"  al)out  3  miles  below  Cora,  in  sec.  19,  T.  34  N .,  R.  104  W. 

The  channel,  though  generally  very  wmding,  is  straight  for  150  feet  above  and  100  feet 
below  tiie  gage.  The  banks  are  not  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  cobblestones  and  is  permanent. 

Discharge  measurements  arc  made  by  wading  at  a  point  100  feet  above  or  from  a  foot 
bridge  50  feet  above  the  gage. 

The  gage  was  read  at  5  p.  m.  six  days  each  week  (the  Sunday  reading  being  estimated)  by 
J.J.  Hansen,  the  mail  carrier  between  Cora  and  Pinedale.  The  gage  consists  of  a  board 
nailed  to  a  hewn  timber,  firmly  braced  by  long  poles  to  the  left  bank  of  the  stream.  The 
bench  mark  is  the  top  of  a  stake  driven  into  the  ground  10  feet  northeast  of  the  gage,  oppo- 
site the  3.50-foot  mark  on  the  gage 

The  station  was  discontinued  August  31. 

Discharge  measurements  of  Newfork  River  near  Cora,  Wyo.,  in  1905. 


Date. 

Hydrographer 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dta- 
cliarg« 

May  23 

May  25 

A.  J.  Parshall 

Feet. 
25 

Sq.fL 
19 
19 
48 
26 
3.2 

Ft  per  sec. 
1.32 

.95 
3.37 
1.80 

.62 

FeeL 
2.10 
2.05 
2.50 
2,15 
1.90 

See.'fL 
25 

do 

25 

IS 

June  18 

...  do.       ..            .      . 

35 
30 
12 

162 

June  22 

do 

49 

September  20.. 

do 

2 

NEWFORK   RIVER   DRAINAGE   BASIN. 
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DaUy  gage  height ^  in  feet ^  ofNewfork  River  near  Cora,  Wyo.,for  1905. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8..., 

9 

10 

11 


June. 

July. 

2.5 

2.3 

2.5 

2.28 

2.5 

2.25 

2.3 

2.2 

2,1 

2.2 

2.1 

2.2 

2.1 

2.2 

2.15 

2.2 

2.25 

2.2 

2.3 

2.2 

2.28 

2.2 

Aug. 

2.1 
2.1 
2.1 
2.1 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


Day.        June.  |  July.    Aug. 


2.25 
2.2 
2.25 
2.3 

2.  a 

2.7 
2.5 
2.3 
2.2 
2.2 
2.15 

2.15 

2.15 

2.2 

2.2 

2.18 

2.15 

2.1 

2.1 

2.1 
2.1 
2.1 



Note.— Sunday  gage  heights  estimated. 


PINE  CREEK  NEAR  PINEDAL.E,  WYO. 

Pine  Creek,  designated  on  the  eariler  maps  as  Fremont  Creek,  rises  on  the  southern  face 
of  Fremont  Peak,  near  the  top,  and  flows  southwestward  to  its  point  of  junction  with  New- 
fork  River.  Its  length  is  about  25  miles.  From  its  source  to  a  point  about  2  miles  beyond 
Fremont  Lake,  through  which  it  flows,  it  is  a  winding  stream  having  a  series  of  falls  and 
rapids,  almost  impassable  even  at  low  water.  Its  drainage  area  comprises  130  square 
miles,  about  60  square  miles  being  covered  with  forest,  more  or  less  dense.  Two  diversion 
ditches  are  taken  from  the  stream,  and  together  these  irrigate  about  2,000  acres  of  grass 
land.  Another  canal  of  larger  dimensions  is  contemplated  to  provide  water  for  an  addi- 
tional 6,000  acres. 

A  gAging  station  was  established  on  the  stream  April  25,  1904.  It  was  located  about 
one-fourth  mile  west  of  Pinedale,  but  this  location  not  proving  entirely  satisfactory,  it  was 
abandoned  at  the  close  of  the  season,  and  April  2, 1905,  it  was  reestablished  near  the  Hansen 
ranch,  1  mile  above  Pinedale,  in  sec.  28,  T.  34  N.,  R.  109  \V. 

The  channel  is  comparatively  straight  for  several  hundred  feet  above  and  below  the 
gage.  The  stream  runs  high  in  its  banks,  but  does  not  overflow.  The  bed  is  rocky  and 
permanent.  There  is  but  one  channel,  and  this  is  unobstructed  except  during  the  winter 
months,  when  ice  forms.    The  range  of  gage  heights  seldom  exceeds  2  feet. 

High-water  measurements  are  made  by  means  of  a  boat,  a  strong  wire  being  stretched 
from  bank  to  bank  for  use  as  an  anchor.  During  low-water  periods  measurements  are 
made  by  wading  at  a  point  300  yards  below  the  gage,  where  the  bed  of  the  channel  is  gen- 
erally smoother. 

The  gage,  which  during  1905  was  read  daily  by  J.  J.  Hansen,  is  a  vertical  10-inch  round 
timber,  set  1  foot  deep  into  the  rocky  bottom  of  the  channel  and  braced  firmly  to  a  large 
pine  tree  on  the  right  bank.  The  bench  mark  is  a  spike  driven  into  the  tree  opposite  the 
5-foot  mark  on  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  cx)ntained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  60^2. 
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Discharge  measurements  of  Pine  Creek  near  PinedaUf  Wyo.,  in  1906. 


Date. 


Hydrographer, 


Width.; 


Area  of 
section. 


March  29 A.  J.  Parshall . 

April  2 do- 
April  21 j do 

April  24 ' do 

May  23 do 

May  23a I do 

May  25 1 do 

May  30 \  G.  N.  Stadin. 

June  186 j  A.J.  Parshall 

June  22  6 | do 

August  11 ' do 

September  16.. I do 

September  20..' do 


Feet. 
26 
25 
35 
28 
77 
35 
77 
78 
80 
80 
80 
30 
30 


Sq.ft. 
25 
25 
28 
32 
80 
52 
87 
118 
204 
180 
116 
34 
31 


Mean  Gage     |      Dis^ 

velocity.  |  height.   '  charge. 


Ft.per  sec. 
1.04 
1.04 
1.29 
1.09 
1.50 
2.04 
1.58 
2.07 
6.19 
4.88 
2.31 
2.26 
2.16 


Feet. 
1.00 
LOG 
1.10 
1.10 
1.40 
1.40 
1.45 
1.65 
2.85 
2.50 
1.70 
1.30 
1.25 


Sec.-ft. 
26 
26 
36 
35 

lao 

106 

137 

244 

1,362 

S7S 

26S 

77 

67 


a  Measured  at  a  point  300  yards  below  station,  below  a  diversion  ditch. 
6  Measurements  made  from  boat. 

Daily  gage  heigfUf  infect,  of  Pine  Creek  near  Pinedale,  Wyo.^for  1905. 


Day. 


Apr.    I  May. 


1 '. 

1.0 

2 

1 

1.0 

3 

1.0 

4 

1.0 

5 

1.0 

6  ...     

1.0 

7 

1.0 

8 

1.0 

9 

1.0 

10 

1.0 

11 

1.0 

12.. 

1   1.0 

13 

1   1.0 

14 

1.0 

15 

!  1.0 

16 

1   1.0 

17 

1   1.0 

18 

1 
I  1.1 

19 

1.05 

20 

1.05 

21 

1.1 

22 

'1.1 

23 

1.1 

24 

1.1 

25 

'  1.1 

26 

1.1 

27 

1  1.1 

28 

;  1.1 

29 

1    1.1 

30 

'  1.1 

31 :;:;:;:::;:;:;::;:::i..:::.. 

1.15 
1.15 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
•1.2 
1.25 
1.25 
1.2 
1.2 
1.2 
1.25 
1.25 
1.3 
1.3 
1.3 
1.4 
1.4 
1.5 
1.5 
1.55 
1.6 
1.6 
1.7 
1.7 


June.  ,  July.      Aug. 


I 


1.7 

1.8 

1  9 

2.0 

2.2 

2.35 

2.4 

2.5 

2.6 

2.7 

2.7 

2.6 

2.7 

2.8 

2.8 

2.8 

2.9 

2.9 

2.8 

2.7 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.7 

2.7 

2.8 


2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.4 

2.35 

2.35 

2.3 

2.3 

2.2 

2.15 

2.15 

2.1 

2.1 

2.1 

2.0 


2.0 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.75 

1.75 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


Sept.       Oct. 


1.2 
1.2 
1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

l.I 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
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Station  rating  taUe  for  Pme  CreeJc  near  PinedaU,  Wyo.,  from  March  ^  to  September  20, 

1900. 


Gage 
height. 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


Discharge. 

Gase 
height. 

Second-feet. 

Feet. 

26 

1      i.eo 

*      35 

1        1.70 

54 

1.80 

83 

1.00 

118 

2.00 

:«, 

2.10 

1 

Discharge. 

Second-feet. 
206 
258 
316 
380 
451 
526 


Ga» 
heigo 


Feet. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 


Discharge. 

Gaffe 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

607 

2.80 

1,200 

694 

1        2.90 

1,313 

786 

1        3.00 

1,430 

885 

1 

986 

1,091 

1 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  basei  on  12  discharge 
meafiurements  made  from  March  29  to  September  20,  1905,  and  is  well  defined. 

Estimaled  monthly  discharge  of  Pine  Creek  near  PinedcUe,  Wyo. 
[Drainage  area,  130  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.'  Minimum.  I    Mean. 


April 

May 

June 

July 

August 

September.. 
October 


35 
258 
1,313 
1,200 
451 
138 
67 


The  period.. 


26     29.6 


43 
258 
451 
150 
54 
35 


95.8 

901 

236 
96.9 
45.1 


Run-o£F. 

Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1,761 
5,890 
55,460 
55,580 
14,510 
5,766 
2,773 

0.228 

.737 

7.17 

6.95 

1.82 

.745 

.347 

0.254 
.850 
8.00 
8.01 
2.10 
.831 
.400 

141,700 

POLE  CREEK  AT  P'AYETTE,  WYO. 

Pole  Creek  rises  on  the  southern  and  western  slopes  of  Ncwlork  Peak,  flows  southwest- 
ward,  and  unites  with  Newfork  River  about  midway  between  the  points  where  Pine  Creek 
and  Eastfork  River  join  that  stream.  Like  the  other  tributaries  of  the  Newfork,  it  is  a 
mountain  stream,  its  souiee  of  supply  being  the  direct  drainage  at  its  head  and  numerous 
small  lakes  and  ponds,  of  which  Fayette  and  Half  moon  lakes  are  the  largest.  The  creek  is 
about  25  miles  in  length.  For  the  last  10  miles  of  its  course  it  flows  through  a  level  or 
slightly  undulating  valley,  varying  from  1  mile  to  3  miles  in  width,  with  a  rich  alluvial  soil. 
Two  diversion  ditches,  which  provide  water  for  the  irrigation  of  about  3,700  acres  of  land, 
are  taken  from  the  creek. 

The  gaging  station  was  established  April  22,  1904.  It  is  located  at  a  point  opposite  and 
about  300  yards  distant  from  Fayette  post-office,  m  sec.  9,  T.  33  N.,  R.  108  W. 

The  channel  is  straight  for  about  50  feet  above  and  100  feet  below  the  station.  The 
right  bank  is  low,  is  covered  with  brush,  and  is  liable  to  overflow.  The  left  bank  is  high 
and  clean  and  does  not  overflow.  The  bed  is  composed  of  cobblestones  and  sand  and  is 
stable.  There  is  but  one  channel  at  low  water;  at  high  water  there  is  one  main  channel 
and  a  small  slough  on  each  side.  The  slope  of  the  channel  is  toward  the  left  bank,  and  the 
current  is  swift.  Gage  heights  have  a  range  of  nearly  3  feet.  The  creek  seldom  freezes 
entirely  over  owing  to  the  velocity  of  the  current  and  the  numerous  adjacent  springs. 
There  are  no  natural  obstructions  except  such  as  are  formed  by  the  accumulations  of  ice 
among  the  willows  that  fringe  the  banks  and  extend  back  for  a  considerable  distance. 
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At  ordinary  stages  discharge  measurements  are  made  by  wading  at  a  point  about  200 
yards  below  the  gage.  High-water  measurements  are  made  by  means  of  a  boat  swinging 
from  a  wire  stretched  taut  directly  across  the  channel  from  bank  to  bank. 

The  gage,  which  was  read  during  1905  by  G.  N.  Stadin,  is  a  vertical  timber  set  I  foot 
deep  into  the  cobblestone  bed  of  the  stream  and  firmly  braced  to  the  left  bank.  For  uat 
during  high-water  stages  a  wire  gage  has  been  attached  to  the  vertical  gage  in  such  a  way 
as  to  extend  about  3  feet  out  over  the  stream.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  The  top  of  a  3-inch  stake  driven  firmly  into  the  ground  about  10  feet  from  the 
gage  and  marked  with  a  copper  number  ''0;"  elevation  above  the  zero  of  the  gage,  4.47  feet. 
(2)  The  top  of  a  similar  stake  about  10  feet  from  the  gage,  marked  with  a  copper  number 
'•7;"  elevation,  5.02  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  dischai^ge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  62-05. 

Discharge  metimremeMs  of  PoU  Creek  at  Fayette,  Wyo,,  in  1906. 


Date. 


Hydrographer. 


March  30 i  A.  J.  Parshall . 

April  21 ' do 

April  25 do 

May  19 

May21 

May23 

May  24 

May  25 

May  30 

June  15  a 

June  16  o 

June  17a 

June  20  a 

June  21a...  . 

June  22  a 

August  9 

August  13 

September  17. 
Septem'  er  19. 


O.  N.Studin.. 
A.J.  Parshall. 

.  ..do 

...do 

....do 

G.  N.Studin.. 
A.J   Parshall 

....do 

do 

do 

do 

do 

do 

do 

....do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Dis- 
charge. 

Feet. 
31 

Sq.ft. 
24 

Fupereec. 
0.79 

Feet. 
1.00 

Sec-fi. 
19 

35 

29 

.97 

1.10 

28 

37 

33 

1.03 

1.15 

34 

42 

47 

2.00 

1.55 

94 

65 

50 

2.05 

1.66 

101 

70 

71 

2.72 

2.00 

193 

70 

85 

2.93 

2.15 

249 

70 

94 

3.01 

2.25 

2S3 

70 

101 

3.43 

2.50 

346 

70 

155 

5.13 

3.00 

795 

70 

156 

5.39 

S.05 

826 

70 

163 

6.58 

3.15 

910 

70 

131 

4.50 

2.80 

590 

70 

122 

4.18 

2.70 

510 

70 

114 

3.98 

2.65 

454 

44 

49 

1.88 

1.60 

93 

43 

47 

1.79 

1.55 

84 

35 

29 

.96 

1.12 

2S 

35 

28 

.93 

1.10 

26 

a  Discbarge  measurement  made  from  boat. 
Daily  gage  height,  in  feet,  of  Pole  Creek  at  Fayette,  Wyo.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7., 

8. 

9- 
10. 
11. 
12. 
13. 


Apr.      May.      June.      July.      Aug.      Sept.      Oct. 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.25 

1.30 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.45 

1.45 


2.46 

2.55 

2.55 

2.7 

2.9 

2.1 

3.1 

3.2 

3.15 

3.2 

3,3 

3.2 

3.0 


2.86 

2.85 

2.7 

2.7 

2.6 

2.6 

2.55 

2.&S 

2.46 

2.4 

2.4 

2.4 

2.4 


1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.75 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 


1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 


LO 
1.0 
1.0 
LO 
1.0 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
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Daily  gage  height,  in  feet,  of  Pole  Creek  at  FayeUe,  Wyo.,  for  i9^5— Continued. 


Day. 

Apr. 

May. 
1.45 

June.  1  July. 

'    Aug. 

Sept. 

Dct. 

14.... 

1.05 

2.85 

2.4 

1      1.6 

1.2 

1.0 

l.").... 

'      1.05 

1.45 

3.0 

2.4 

1       1.6 

1.15 

1.0 

16 

1.05 

1.45 

3.0    1 

2.4 

1.5 

1.15 

.96 

17 

1.05 

1.1 

1.45 
1.45 

3.05  1 
3.1 

2.35 
2.3 

'      1.5 
1.5 

1.15 
1.1 

96 

18 

.95 

19 

1.1 
1.1 

1.5 
1.55 

3.0 
2.85 

2.25  i      1.5 
2.25  1      1.5 

1.05 
1.05 

96 

20.... 

.     .96 

21.... 

1      1.1 

1.5 

2,7    1 

2,15 

1      1.5 

1.05 

.96 

22.... 

1-05  1 

1.8 

2.65  , 

2.1 

1      1.4 

1.05 

.95 

23.... 

.95' 

2.0 

2.65  , 

2.05 

1.4 

1.05 

.95 

24.... 

,       1-15  1 

2.15 

2,65  1 

2.0 

1       1.4 

1.06 

.95 

25.... 

1.15 

2.25 

2.66  1 

2.0 

1       '-' 

1.05 

.95 

26.... 

,      1.15 

2.25 

2.75 

2.0 

1       1.35 

1.05 

.95 

27.... 

1       1.15 

2.&5 

2.86  ' 

1.96 

'      1.35 

1.0 

.95 

2S.... 

1      1.15' 

2.36 

2.9 

1.9 

'      1.36 

1.0 

.96 

29.... 

'       1.15^ 

2.35 

2.86  ' 

1.9 

1.36 

1.0 

.95 

30.... 

1.20 

2.4 

2.9    ' 

1.86 

1      1.35 

1.0 

.96 

31.... 

eek  at  Fayette 

2.46 

Wyo., 

'       1.8    1       1.35 

from  April  1  to  Octol 

.95 

Station  rating  table  for 

PoUCr 

^er  31, 

1905. 

Gage, 
height. 

Discharge. 

Gage 
height. 

1               ■    |i 
j  Discharge.  .| 

Gage 
height. 

Discharg 

-      A.  Il>i3charge. 

Feet. 
1.00 

Second-feet. ^\ 

^»    ,1 

Feet. 
1.60 

\Second-feet.\\ 

Feet. 
2.20 

ISecond-feet. 
255    ,; 

Feel.      Second-feet. 
2.80    '             690 

1.10 

^7    ii 

1.70 

1             1^4    1 

2.30 

293 

2.90 

680 

1.20 

1.80 

137     , 

2.40 

335 

3.00 

775 

1.30 

1.90 

1              162     1 

2.50 

383 

3.10 

875 

1.40 

60    ,1 

2.00 

1              190     1 

2.60 

440 

3.20    ; 

980 

1.50 

76    ,, 

2,10 

1             221     '1 

2.70 

1             510 

3.30 

1,085 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  19  discharge 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  1  foot  and  3.2  feet. 


Estimated  monthly  discharge  of  Pale  Creek  at  Fayette,  Wyo.,  for  1905. 
[Drainage  area,  126  square  miles.] 


Discharge  in  second-feet.         j 

Run-off. 

Month. 

Maximum. 
36 

Minimum. 
16 

Mean.    | 
23.8  1 

Total  in 
acre-feet. 

1,416* 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

April 

0.189 

0.211 

May 



359 

42 

132      1 

8,116 

1.05 

1.21 

June 

1,085 
635 

221 
137 

669      1 
319      1 

39,810 
19,620 

5.31 
2.53 

5.92 

July 



2.92 

August 



150 

54 

91.5 

5,626 

.726 

.837 

September. 

. 

47 

19 

32.8  I 

1,952 

.260 

.290 

October. . . 



19 

16 

.7.31 

1,064 

.137 

.158 

The  period 

1 

77,600 

IRR  175—06 3 
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FALL  CREEK  NEAR  FAYETTE,  WYO. 

Fall  Creek,  a  small  tributary  of  Pole  Creek,  joins  the  latter  less  than  2  miles  from  the  point 
where  it  emerges  from  the  foothills.  It  is  fed  by  numerous  springs  and  small  mountain  lakes 
and  flows  through  Burnt  Lake,  which  covers  an  area  of  700  or  800  acres.  The  creek  is  about 
15  miles  long  and  drains  an  area  of  60  square  miles,  of  which  almost  one-third  is  forested. 
The  entire  basin  is  very  rough.  One  small  ditch  is  taken  from  it,  conveying  water  upon  the 
Pole  Creek  flats. 

A  gaging  station  was  established  April  22, 1904.  It  is  located  about  1  mile  southeast  of 
Fayette  post-office,  at  the  crossing  of  the  Upper  Boulder  road,  in  sec.  10,  T,  33  N.,  R.  108  W. 

The  channel  Ls  straight  for  about  40  feet  above  and  50  feet  below  the  station.  The  banks 
are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  cobblestones 
and  gravel  and  is  smooth.  The  current  is  swift  except  at  very  low  water,  when  it  becomes 
sluggish.  There  is  but  one  channel  at  all  stages.  Early  in  1905  some  large  cobblestones, 
which  at  low  water  protruded  from  the  riffles  below  the  gage,  were  removed,  and  the  rating 
curve  for  1905  is  therefore  slightly  different  from  that  for  1904.  Gage  heights  have  a  range 
of  almost  2  feet.    The  stream  is  frozen  solid  during  the  winter  months. 

Discharge  measurements  are  made  at  low  and  ordinary  stages  by  wading,  and  at  high 
water  by' means  of  a  boat,  the  initial  point  for  soundings  being  the  left  bank  at  the  gage.  At 
extreme  low  water  a  section  200  yards  below  the  gage  is  chosen. 

The  gage,  which  was  read  during  1905  by  G.  N .  Stadin,  is  a  vertical  timber  set  in  the  bed 
of  the  stream  and  firmly  braced  to  the  left  bank.  The  bench  mark  is  a  cross  on  the  highest 
point  of  a  stone  about  1  foot  in  diameter  planted  firmly  in  the  ground  10  feet  from  the  gage 
and  surrounded  by  smaller  stones.     Elevation  above  the  zero  of  the  gage,  4.63  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  65-67. 

Discharge  measurements  of  Fall  Creek  near  Fayette^  Wyo.,  in  1905. 


Date. 


Ilydrographer 


April  21 A.J.  Parshall. 

April  25 ' do 

May21 | do 

May23 ..do 

May  24 do 


May  30.... 

June  16 

June  19 

Do j do. 

June  20 ' do. 

August  9 1 do. 

August  13 1 do. 

September  17 do. 

September  19..  I do. 


G.  N.  Stadin.. 
A.J.  Parshall. 
....do 


Width. 

Area  of 
section. 

Sq.ft. 
19 

Mean 
velocity. 

Ga«e 
height. 

eharfce. 

Feel. 
31 

Ft.  per  sec. 
0.74 

Feet. 

1.35 

Sec-ft 
14 

30 

22 

.64' 

1.35 

14 

34 

27 

1.30 

1.55 

33 

;« 

38 

1.90 

1.73 

72 

35 

39 

2.05 

1.80 

^ 

37 

47 

2.83  1 

2.00 

133 

37 

72 

4.53 

2.70 

33f. 

37 

62 

3.61 

2.35 

224 

5.5 

GO 

3.50  ' 

2.35 

210 

37 

55 

3.27 

2.15 

1* 

33 

26 

1.04  1 

1.48 

27 

33 

24 

.87 

1.42 

21 

12 

4.2 

.86  1 

1.18 

ac 

12 

4.8 

.69' 

1.15 

X3 
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Daily  gage  height,  in  feet,  of  Fall  Creek  near  Fayette,  Wyo.,  for  1905. 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


May. 

June. 

July. 

2.1 

2.85 

2.2 

2.85 

2.4 

2.7 

2.6 

2.4 

2.7 

2.25 

2.8 

2.15 

2.75 

2.1 

2.7 

2.0 

2.85 

1.9 

2.9 

1.95 

2.5 

1.95 

2.5 

1.95 

2.4 

1.95 

1.4 

2.4 

1.95 

1.4 

2.5 

1.95 

1.4 

2.65 

,.95 

Aug. 

Sept. 

1.6 

1.3 

1.6 

1.3 

1.6 

1.3 

1.6 

1.3 

1.6 

1.3 

1.6 

1.25 

1.55 

1.25 

1.55 

1.5 

1.5 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 


I  1.25 

I  1.25 

j  1.25 

!  1.25 

1.25 

'  1.25 

I  1.2 

1.2 

1.2 


Oct. 

1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
I  1.1 

!- 
I- 

I  1.1 

I- 

I  1.15 
1.15 


Day. 

17 

18 

19 


21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


.Ijunc' 


May.  June'  July.  [  Aug.   Sept.    Oct. 


's«nt  1  ( 


1.4 

1.45 

1.45 

1.5 

1.5 

I.e.*) 

1.75 

1.8 

1.8 

1.9 

2.0 

2.0 

2.1 

2.1 

2.1 


2.7 

2.65 

2.3 

2.2 

2.25 

2.15 

2.2 

2.2 

2.2 

2.4 

2.45 

2.3 

2.3 

2.3 


I  1.95 

I  1.9 
I  1.9 
I  1.9 
I  1.85 
I  1.8 

i- 

I  1.7 
1.7 
1.6 
1.6 
1.6 
1.65 

i.a^ 

1.65 


1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 


h.4     I 

I 

1 
I 

I 
I 


1 


1.2    I 
1.15 
1.15  I 
1.15  ' 
1.15  I 

'■'■•! 

1.15  , 
1.15  I 
1.15  , 
1.1  , 
1.1 
1.1     ' 


1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 


Station  rating  table  for  Fall  Creek  near  Fayette,  Wyo.,  from  May  1  to  October  31,  1906. 


Dischaigc. 

1     Ga£o 
heiSt. 

Secondrfeet. 
2 

Feet. 
1.60 

5 

1.70 

10 

1.80 

18 

1.90 

31 

j        2.00 

Discharge. 

Gaee 
height. 

Second-feel. 
46 

Feet. 
2.10 

65 

2.20 

86 

2.30 

106 

2.40 

132 

1        2.  .50 

Dischaige.''  ^^^    i  Discharge, 


Secovd-feet} 
J57 
183 
209 
237 
265 


height. 

Feel. 
2.60 
2.70 
2.80 
2.90 
3.00 


Second-feel. 

I  293 

I  321 

'  350 

I  380 

410 


I 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
moasurements  made  from  April  21  to  September  19, 1905. 


It  is  based  on  14  discliarge 


Eetimated  monthly  discharge  of  Fall  Creek  near  Fayette,  Wyo.,  for  1906. 
[Drainage  area,  flO  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.'  Minimum. 


May 

June 

July 

August 

September. , 
October. . . . 


157  i 
380  ' 
365  I 

46 

10 

3| 


18 
157 
46 
10 
2 
2 


The  period . 


Mean. 


50.4 
2S2 
130 
23.5 
5.;« 
2.77 


ToUl  In 
acre-feet. 


3,099 
15,000 
7,993 
1,445 
317 
170 


Run-oflf. 


I  Second-feet 

1  per  square 

mile. 


28,020 


Depth  In 
inches. 


0.S40 

0.968 

4.20 

4.69 

2.17 

2.  .50 

.392 

.4.52 

.089 

.009 

.046 

.a>3 
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STREAM   MEASUREMENTS    IN    1905,   PART    XI. 


BOULDER  CREEK  NEAR  BOUL.DER,  WYO. 


Boulder  Creek  rises  in  the  vicinity  of  Mounts  Bonneville  and  Geikic,  in  the  Wind  River 
Mountains,  flows  westward  through  Boulder  Lake,  then  turns  to  the  southwest  and  umt€i$ 
with  Newfork  River  3  miles  above  the  point  where  the  latter  stream  is  joined  by  the  East- 
fork.  Numerous  small  mountain  lakes,  sca.ttered  over  an  area  5  or  6  miles  square,  con- 
tribute their  drainage  to  the  creek  near  its  head.  Boulder  Lake,  the  largest  of  these,  lies 
at  an  elevation  of  7,200  feet  and  its  water  surface  is  estimated  to  cover  1,500  acres.  T!ic 
total  area  of  the  basin  is  160  square  miles  and  approximately  one-third  of  this  is  timbered. 
The  upper  two-thirds  of  the  basin  is  very  rough;  but  the  lower  third  is  a  gently  sloping  flat, 
which  contains  15,000  to  20,000  acres  of  excellent  agricultural  land. 

The  gaging  station  was  established  April  23,  1904.  It  is  located  at  the  Coolidge  ranch, 
about  li  miles  northeast  of  Boulder  post-office,  in  sec.  4,  T.  32  N.,  R.  108  W.,  and  is  below 
all  diversion  ditches.  In  the  1904  Progress  Report  this  station  was  given  as  Boulder  Creek 
near  Newfork,  Wyo. 

The  channel  is  nearly  straight  for  about  300  feet  above  and  below  the  station.  Tlic 
right  bank  is  low  and  is  covered  with  brush  and  small  trees,  but  is  liable  to  overflow  for  a 
short  distance  only;  the  left  bank  is  high  and  can  not  ovei-flow.  The  bed  of  the  stream  Ls 
composed  of  cobblestones  and  sand  and  is  stable.  There  is  but  one  channel  at  all  stages, 
and  this  slopes  toward  the  left  bank.  The  current  is  swift  at  high  water,  but  becomes 
sluggish  at  low  stages.  Gage  heights  have  a  range  of  about  4  feet.  The  stream  freezes 
solid  during  the  winter  months.  Early  in  1905  the  larger  rocks  and  some  sunken  driftwood 
opposite  the  gage  were  removed,  slightly  changing  the  cross  section  and  the  value  of  the 
gage  heights  on  the  discharge  curve. 

Discharge  measurements  are  made  by  wading  at  the  station  until  the  water  rises  t4> 
about  the  2-foot  mark  on  the  gage,  when  the  wooden  highway  bridge,  2  miles  below,  is  used. 
The  initial  point  for  soundings  is  at  the  gage. 

The  gage,  which  was  read  during  1905  by  T.  J.  Coolidge,  is  a  timber  firmly  set  in  the 
bed  of  the  stream  and  braced  to  a  tr^  and  stump  on  the  left  bank.  The  bench  mark  is  a 
spike  driven  in  a  stump  opposite  the  4-foot  mark  on  the  gage  and  3  feet  distant. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  67-69. 

Disciiarge  rneasuremenis  of  Boulder  Creek  near  Boulder^  Wyo. 


a  Measured  at  point  100  yards  above  station.       b  Measured  at  bridge  2  miles  below  station. 
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Daily  gage  heightf  infeet^  ofBoxdder  Creek  near  Boulder^  Wyo.,  for  1906. 


Day. 


Apr.       May.      June.      July. 


J 

2 

3 

4 ' 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1.5 

0.5 

16 

.5 

17 

.5 

18 

.5 

,9 

.5 

20....::.:::::::::::::::  :::;.:::: 

.5 

21 

.5 

22 : 

.5 

23 

.6 

24 

.5 

25 

.5 

26 

.5 

27 

.5 

28 f.. 

.5 

29 

.5 

30 

.5 

31 

0.5 
.5 


.6 

.6 

.6 

.6 

.8 

.6 

.6 

.6 

.6 

.6 

.6 

.65 

.72 

.82 

.92 

1.0 

1.1 

1.3 

1.6 

1.68 

1.75 

1.8 

1.9 

1.9 

1.9 

1.85 


2.15 


2.6 

2.08 

3.42  ' 

3.92  I 

3.72  I 

3.55  i 

3.85  I 

4.15  , 

3.95 

3.35 

3.08 

3.25 

3.72 

3.95 

3.88 

3.65 

3.25 

2.85 

2.45 

2.40 

2.55 

2.8 

3.08 

3.2 

3.22 

3.35 

3.42 

3.4 

3.15 


3.0 

3.0 

2.78 

2.4 

2.4 

2.4 

2.38 

2.3 

2.3 

2.18 

2.12 

2.-ft5 

2.02 

1.95 

1.95 

l.QTy 

1.98 

1.85 

1.65 

1.5 

1.5 

1.45 

1.38 

1.3 

1.2'> 

1.2 

1.2 

1.18 

1.12 

1.02 

1.0 


Aug.       Sept.   '    Oct. 


0.92  , 


.88 
.82 


.8 


.78 
.72  , 


.65 

.6 

.6 

.6 

.58 

.55 

.5 

.5 

.48 

.45 

.45 

.45 

.45 

.45 

.4.5 

.5 

.5 

.5 


0.45 
.45 
.45 
.45 
.45 
.45 
.42 
.42 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.38 
.3 
.3 
.3 
.28 
.25 
.25 
.25 
.25 
.25 
.25 
.22 
.2 
.2 


0.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 


Station  rating  table  for  Boulder  Creek  near  Boulder,  Wyo.,  from  April  15,  lo  October  SI,  1906. 


Oage 
heigbt. 

Feet. 

0.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

1.00 


Discharge. 


Second-feet. 

9 

18 

29 

42 

58 

77 

100 

127 

157 


Dage 
height. 


Feet. 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.86 
1.90 


Dischargi*. 

i 
Second-feet. 

189 
224 
263 
304 
349 
396 
444 
494 
544 


Gage 
height. 

Feet. 
2.00 
2.10 
2.20 
2.  .10 
2.40 
2.50 
2.60 
2.70 
2.80 


1  Discharge.  , 

^  Second-feet. \ 

I  ^^    'l 

I              095  '• 

747 

I              800  'i 

I              8.K)  1 1 

913  jl 

973  1 

i,a35    '' 


Gago 
height. 

Feet. 
2.90 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 


Discharge. 


.Second-feet 
I  1,097 

1,160 
1,289 
1,421 
1,557 
1,695 
1,835 
],975 


Note.— The  above  table  \b  applicable  only  for  open-channel  eonditlon.s.    It  is  based  on  12  discharge 
measurements  made  daring  1905.    It  is  well  defined  between  gage  heights  0.5  foot  and  3  feet. 
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STREAM   MEASUREMENTS    m   1905,  PART   XI. 


Estimated  moiMy  discharge  of  Boulder  Creek  near  Boulder,  Wyo.^for  190S. 
[Drainage  area,  l.'>5  square  miles.] 


Month. 


Aprill5-31. 

May 

June 

July 

August 

September. 
October 


The  period. 


Discharge  in  seoond-feet. 
Minlinum 


Maximum. 


42 

544 

1,940 

i,ieo 

133 
35 
9 


42 
42 
913 
157 
35 
9 
9 


Mean. 


42 
188 
1,350 
543 
64.5 
23.6 
9.0 


ToUlln 
acre-feet 


1,333 
11,560 
80,330 
33,300 
3,966 
1,404 
553 


132,500 


Run-off. 


Second-feet   r»-»^*»*  s- 
per  square  ^^i*^ 
mile.  inches. 


0.271 
1.21 
8.71 
3.50 
.416 
.152 


0.161 
1.40 
9.72 
4.04 
.480 
.17© 
.OK- 


EASTFORK  RIVER  AT  NEWTORK,  WXO. 

Eastfork  I^ver,  the  southernmost  as  well  as  the  largest  of  the  tributaries  of  the  Newfbrk, 
is  formed  by  the  three  small  creeks  which  drain  its  upper  basin.  Two  of  these,  Silver  and 
Willow  creeks,  head  among  the  small  moimtain  lakes  about  Twin  Butte  and  on  the  southern 
slopes  of  Mount  Geikie,  at  an  elevation  of  about  9,000  feet;  the  third,  Muddy  Creek,  is  a 
spring  stream  and  heads  at  a  somewhat  lower  elevation  farther  to  the  south.  T^e  total  area 
of  the  Eastfork  basin  is  about  320  square  miles,  and  perhaps  2  per  cent  of  this  is  forested. 
The  upper  portion  of  the  basin  is  the  broken,  rugged  country  of  the  mountains;  farther  down 
the  valley  opens  out  into  broad,  level  stretches,  with  a  gradual  slope  to  the  west.  The  soil  is 
a  sandy  loam,  well  covered  in  its  natural  condition  with  a  heavy  growth  of  sagebrush  and  a 
smaller  quantity  of  nutritious  grasses.  Irrigation  is  practiced  in  a  primitive  way,  a  few 
small  diversion  ditches  taking  water  out  upon  lowland  meadows. 

A  gaging  station  was  established  April  1,  1905.  It  is  located  at  a  point  about  one-tiiini 
mile  southeast  of  Newfork  post-office,  in  sec.  34,  T.  32  N.,  R.  108  W.,  and  about  one- 
fourth  mile  above  the  county  highway  bridge  across  Eastfork,  near  the  Noble  ranch  house. 

There  is  but  one  channel  and  the  banks  are  not  liable  to  overflow.  The  bed  of  the  stream 
is  sandy  and  shifting,  and  the  section  is  less  satisfactory  than  was  supposed  when  the  gage 
was  installed.  Gage  heights  have  a  range  of  about  4  feet.  The  bed  at  the  highway  bridge 
is  less  changeable  and  furnishes  a  better  section  than  that  first  elected,  though  it  is  divided 
into  three  channels  by  the  piling.  The  river  freeze  solid  during  the  later  months  of  the 
winter. 

During  the  lower  stages  dLschai^e  measurements  are  made  by  wading  at  the  station,  the 
initial  point  for  soundings  being  the  bench  mark.  At  hi^  water,  when  the  gage  irads  abore 
2.5  feet,  measurement's  are  made  from  the  highway  bridge,  which  is  a  three-span  wooden 
structure,  resting  upon  piling  protected  by  rock  at  the  bottom. 

The  gage,  whicii  during  1905  was  read  daily  by  Mrs.  Cora  Noble,  is  a  vertical  timber, 
firmly  braced  to  the  right  bank.  The  bench  mark  is  a  copper  "0"  on  the  top  of  a  post  set 
in  the  ground  10  feet  west  of  the  gage;  elevation,  5.68  feet  above  the  zero  of  the  gage. 
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Diaeharge  measwremeiUa  cfEastforlc  River  at  Neufork,  Wyo.^  in  1906, 


Date. 


Hydrographer. 


A.J.  Panhall. 

....do 

....do 

....do 


April  22.., 

May  22 

Do... 
May  24a... 

May  28a j  Q.  N.  Stadln  . 

Junel6« A.  J.Parahall 

June  19« ' do 

June  21  a do 

June  24a |  Q.  N.  Stadin  . 

August  10 1  A.J.  Parshall 

August  12 1 do 

September  18  fc.L....  do 


Width.  I 


Feet.  I 
.      81 
05  I 
95 

"! 

75 
75  I 
75 
75 
75  ' 
85J 
83  ' 
64  : 


Area  of  '     Mean 
section,     velocity. 


Sq. 


ft.    \Ft. 
64 
228  I 
246  , 
238  , 
274, 
324  , 
250 
215 
272 

71  I 


per  see. 
0.60 
2.18 
2.35 
2.84 
3.31 
4.26 
2.97 
2.40 
2.84 
.67 
.68 
.63 


Gaee     '      Dis- 
heignt.     charge. 


Feet. 
0.30 
1.92 
2.13 
2.40 
2.65 
3.35 
2.50 
2.00 
2.45 
.40 
.35 


,  t 


Sec.'ft 

44 
498 
577 
675 
907 
1,381 
769 
516 
772 
54 
48 
34 


a  Dischaige  measurement  made  at  bridge  below  station, 
b  Discharge  measurement  made  100  yards  below  station. 

DaUy  gaffe  height,  in  feet,  ofEasifork  River  at  NeuforJc,  Wyo.^for  1905. 


Day. 


Apr.      May.      June.      July 


I 

16 

2  ..                

16 

3 

16 

4 '. 

1.6 

5 

1.8 

6 

1.2 

7 

.9 

8 

.9 

9 

.9 

10 

.8 

11 .' 

5 

12 

.4 

13 

4 

14 

.4 

15 

.4 

16 

.4 

17 

•4  , 

18 

3^ 

19 

3 

20 

8 

21 

3 

22 

.3 

23 

3 

24 

.3 

25 

.3 

26           

.4 

27 

4 

28 

29 

30 

' 

31 

0.5 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.5 

.5 

.5 

.5 

.5 

.4 

.4 

.5 

.6 

1.0 

1.0 

1.4 

1.7 

2.0 

2.3 

2.3 

2.2 

2.2 

2.55 

2.55 

2.3 

2.05 

2.2 


3.1 

3.8 

4.0 

4.55 

4.9 

3.7 

3.5 

4.2 

4.4 

3.7 

2.85 

2.95 

3.25 

3.75 

3.5 

3.35 

3.3 

2.95 

2.3S 

2.1 

2.a5 

2.4 

2.55 

2.55 

2.45 

2.6 

2.35 

2.3 

2.0 

1.6 


1.&5 

1.6 

1.3 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.8 

.8 

.8 

.8 
1.0 
1.0 

.8 

.6 

.5 

.5 

.5 

.6 

.6 

.5 

.5 

.5 

.5 

.4 

.4 

.5 


Aug.   I   Sept 


0.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.2 


Oct. 


0.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.6 
.8 
3 
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Station  roJtmg  table  for  Easlfork  River  at  Newfork,  Wyo.,from  May  1  to  October  SI,  1905. 


Gage 
height. 

Dischaige. 

Gaee 
height. 

Dischaige. 

Gage 
height. 

Feet. 
1.80 

Dischaige. 

Second^feet. 
445 

Ga^ 
height. 

Dischaige. 

Feet. 
a20 

Second-feet.' 
30 

Feet. 
1.00 

Second-feet. 
181 

Feet. 
2.60 

Second-feeL 
851 

.30 

43    i 

1.10 

208 

1.90 

485 

2.70 

914 

.40 

58  -1 

1.20 

236 

2.00 

527 

2.80 

979    j 

.50 

75    1 

1.30 

267 

2.10 

572 

2.90 

1,046 

.60 

93    1 

1.40 

300 

2.20 

621 

3.00 

1,115 

.70 

112  ; 

1.50 

334 

2.30 

674 

3.10 

1,262 

.80 

133    1 

1.60 

370    , 

2.40 

731 

.90 

156  ; 

1.70 

407 

2.50 

790 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  12  dischaifie 
measurements  made  during  1905.  It  is  fairly  well  defined  between  gage  heights  0.2  foot  and  2.6  feet.  The 
table  has  been  extended  beyond  these  limits.  Above  gage  height  3.20  feet  the  rating  curve  Is  a  tangent, 
the  difference  being  76  per  tenth. 

Estimated  morUMy  discharge  ofEastforJc  River  at  NewforJc,  Wyo.y  for  1905. 
[Drainage  area,  320  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. , 
October 


The  period . 


Discharge  in  second-feet. 


Maximum. 


445 

820 
2,554 

388 
58 
43 

133 


Minimum. 


370 
58 
43 
30 
30 


Mean. 


127 

286 
1,234 

147 
47.8 
33.5 
35.8 


Total  In 
acre-feet. 


7,557 
17,580 
73,430 

9,039 


1,993 
2,201 


114, 700 


Run-ofl. 


Second-feet 

per  sQuaie 

miie. 


Depth  ID 
inches. 


0.397 
.894 

3.86 
.459 
.149 
.105 
.112 


0.443 
1.03 
4.31 
.S3B 
.172 
.117 
.129 


YAMPA  RIVKR  DRAINAGE  BASIN. 


DESCRIITION  OF  BASIN. 

Yampa  River  rises  in  Egeria>Park,  in  the  southeastern  part  of  Routt  County,  Colo.,  runs 
in  a  general  northerly  direction  to  Steamboat  Spnngs,  and  thence  westward  to  its  point  of 
junction  with  Green  River,  just  e^st  of  the  Colorado-Utah  State  boundary.  Throughout 
almost  its  entire  course  it  flows  in  a  succession  of  open  valleys  alternating  with  deep,  narrow 
canyons,  the  longest  and  deepest  of  the  canyons  being  that  through  which  it  enters  the 
Green. 

The  drainage  basin  of  the  river  lies  for  the  most  part  within  the  boundaries  of  Routt 
County,  which  is  a  little  larger  than  the  State  of  Massachusetts  and  comprises  about  6,000 
square  miles.  Its  eastern  limit  is  fonned  by  the  Park  Mountains,  and  the  melting  of  the 
snows  on  their  high  peaks  is  the  source  of  numerous  small  stre-ams  whose  waters  augment  the 
volume  of  the  river  and  form  its  chief  perennial  supply.  Westward  from  the  mountains  the 
basin  is  largely  the  eroded  and  dissected  Yampa  Plateau,  whose  wide  terraces,  abrupt  cliffs, 
and  deep-cut  gulches  and  arroyos  are  the  striking  features  of  the  region.  The  general  level 
is  over  6,000  feet  above  sea. 
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The  roclis  of  the  basin  &re  l&rgely  of  sedimentary  origin  and  embrace  chiefly  formations  of 
Tertiary  and  Cretaceous  periods.  The  soils  derived  from  these  rocks  are  friable  and  soft, 
with  considerable  alkali,  and  large  tracts  are  covered  with  sagebrush.  The  forests  in  the 
mountainous  portion  of  the  basin  are  composed  of  coniferous  trees,  and  scattered  clumps  of 
piflon  and  cedars  are  found  in  the  plateau  country.  Weather  Bureau  records  show  the  mean 
annual  precipitation  at  the  town  of  Lay  to  be  12.35  inches. 

Elk  River,  Fortification  Creek,  Elk  Head  Creek,  William  River,  and  Little  Snake  River  are 
the  most  important  tributaries  of  the  Yampa.  The  upper  basins  of  these  streams  are  within 
the  forested  region,  but  along  their  lower  courses  are  many  cultivated  areas. 

Irrigation  in  the  Yampa  basin  is  confined  to  low  bottom  lands  and  scattered  first-bench 
lands,  but  a  number  of  systems  are  now  under  consideration. 


YAMPA  RIVER  AT  STEAMBOAT  SPRINGS,  COIX). 

This  station  was  established  May  3, 1904,  at  the  highway  bridge  at  the  east  end  of  Steam- 
lx>at  Springs.  May  8, 1905,  it  was  reestablished  at  the  new  steel  highway  bridge,  about  one- 
fourth  mile  below  the  old  bridge,  in  sec.  17,  T.  6  N.,  R.  84  W. 

The  channel  is  straight  for  about  400  feet  above  and  below  the  station.  The  left  bank  is 
low,  but  a  roadway  about  8  feet  high  leading  to  the  bridge  prevents  any  overflow.  The  left 
bank  is  high  and  practically  clean.  The  stream  does  not  overflow  even  at  extremely  high 
stages.  The  bed  is  composed  of  rock  and  gravel,  with  some  sand,  and  is  clean  and  perma^ 
nent.  There  is  but  one  channel  at  all  stages,  obstructed  to  some  extent  by  several  large 
bowlders.  The  current  is  swift  at  high  and  medium  at  low  stages.  Grage  heights  have  a 
range  of  about  4.5  feet.  Ice  conditions  during  the  winter  months  render  gage  readings 
impracticable. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge,  to 
which  the  gage  is  attached.  A  stay  line  is  used  to  keep  the  meter  in  position  during  measure- 
ments of  high  stages.  The  initial  point  for  soundings  is  the  upstream  side  of  the  left  abut- 
ment, marked  zero. 

A  standard  chain  gage,  which  was  read  twice  each  day  during  1905  by  Elmer  Brightman, 
is  attached  to  the  downstream  side  of  the  bridge,  35  feet  from  the  left  abutment.  The  length 
of  the  chain  is  13.43  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  the 
west  side  of  the  left  abutment  of  the  bridge;  elevation  11.50  feet  above  the  zero  of  the  gage. 
(2)  A  standard  United  States  Geological  Survey  iron  post,  located  100  feet  south  of  the 
left  end  of  the  old  wooden  bridge,  one-fourth  mile  up  the  river;  elevation,  15.65  feet  above 
the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-hei^t  and  discharge  data,  is  contained  in  Watei^ 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  70-72. 

Discharge  measuretnenia  of  Yampa  River  ai  Steamboat  Springs ,  Colo.,  in  1906. 


Date. 


Mays 

May  9 

Jane  10 

Do.... 
July  26.... 
August  26. 


Hydrographcr. 


H.  G.  G-jaham 

....do "... 

Hinderllder  and  Graham. 

....do 

H.  G.  Graham 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage    . 
height. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

98 

334 

2.05 

4.50 

92 

220 

3.71 

5.60 

97 

447 

7.36 

8.15 

97 

421 

7.65 

7.90 

81 

88 

1.45 

4.25 

81 

03 

.75 

4.00 

Dis- 
charge. 

Sec.-ft. 

684 

816 

3,290 

3,220 

128 

47 
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DaUy  gage  height  ^  in  feet  ^  ofYampa  Rivera  at  Steamboat  Springs  ^  Colo.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19.. 
20., 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Apr. 


3.65 

3.65 

3.65  I 

3.7 

3.75  I 

3.75 

3.75  ; 

3.75 

3.8    I 

4.05 

4.05  ' 

4.0 

4.t)5  , 

4.05  I 

4.0    ' 

4.15  i 

4.15 

4.25 

4.25 

4.25 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.25 

4.3 

4.35 

4.75 


May. 

4.95 

5.0 

4.9 

4.65 

4.55 

4.15 

4.45 

4.55 

4.75 

5.65 

5.62 

5.6 

5.48 

5.38 

5.32 

5.55 

5.75 

6.05 

6.22 

6.45 

6.76 

6.85 

7.1 

7.25 

6.95 

7.02 

6.95 

6.95 

6.8 

6.82 

6.95 


June. 


7.5 

7.7 

7.85 

8.4 

8.7 

8.25 

8.6 

8.68 

a68 

8.15 

8.65 

7.75 

7.75 

7.5 

7.65 

7.3 

7.08 

7.02 

6.85 

6.8 

6.72 

6.72 

6.35 

6.2 

6.0 

5.88 

5  65 

5.5 

5.4 

5.2 


July.  I   Aug. 


5.15 

5.65 

5.4 

5.15 

5.05 

4.9 

4.8 

4.72 

4.68 

4.65 

4.52 

4.52 

4.42 

4.42 

4.42 

4.32 

4.32 

4.3 

4.3 

4.32 

4.3 

4.28 

4.25 

4.18 

4.15 

4.12 

4.18 

4.32 

4.35 

4.35 

4.38 


4.38 

4.3 

4.3 

4.25 

4.18 

4.2 

4.22 

4.18 

4.15 

4.2 

4.25 

4.38 

4.32 

4.25 

4.18 

4.15 

4.12 

4.02 

4.0 

4.0 

4.0 

4.0    I 

4.0 

4.0 

4.0    I 

4.0 

4.0  : 

4.0    , 
4.0 
3.98 
4.0    I 


Sept. 


Oct 


4.0 

4.0 

4.0 

4.0 

4.02 

4.15 

4.18 

4.18 

4.12 

4.1 

4.1 

4.02 

4.1 

4.1 

4.06 

4.02 

4.02 

4.02 

4.02 

4.08 

4.08 

4.08 

4.02 

4.02 

4.08 

4.08 

4.08 

4.08 

4.1 

4.18 


4.18 

4.18 

4.1 

4.1 

4,1 

4.1 

4.(^ 

4.08 

4.0l!i 

4.  OS 

4.aei 

4.08 
4.08 
4.08 
4.06 

4.08 
4.08 
4.0« 
4.  OS 

4.12 
4.18 
4.18 
4.18 
4.  IS 
4.18 
4.1H 
4.  IS 
4.18 
4- IS 
4.  IK 
4.18 


Station  rating  table  for  Yampa  River  at  Steamboat  Springs ,  Colo.,  from  AprU  1  to  May 

18, 1905. 


Gage, 
height. 


Feet. 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Discharge. 

Second-feel. 
130 
146 
170 
200 
232 
268 
307 
350 
395 


hei^t. 

1  Dischaige. 

Gage 
height. 

1 
D.9chaige. 

Gage 
height. 

DUchaiKP. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

^Second-fen. 

4.10 

1              440    , 

5.00 

935 

5.90 

'         1,640 

4.20 

1              ^^    1 

5.10 

.000 

6.00 

1.740 

<        4.30 

1              530 

5.20 

1,070 

6.20 

1,940 

4.40 

1              580 

5.30 

1,145 

6.40 

1          2,150 

4.50 

630 

5.40 

1,220 

6.00 

2,370 

1        4.60 

685 

5.50 

1,300 

6.80 

2,610 

4.70 

745 

5.60 

1,380 

7.00 

2.850 

!        4.80 

805 

5.70 

1,465 

7.20 

3,110 

4.90 

870 

5.80 

1,550 

7.40 

3,400 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  seven  dis- 
charge measurements  made  during  1904,  and  is  fairly  well  defined. 
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S*aHon  rating  (able  for  Yampa  River  at  Steamboat  Springs ^  Cclo,,  from  May  19  to  October  Slj 

1905. 


Gage 
height. 

DischaiKe.' 

Gage 
height. 

Diflchaige. ' 

Gage 
height. 

Feet. 

Second-feet} 

Feet. 

Second-feet.\ 

Feet. 

3.00 

36    1 

4.90 

306    , 

5.00 

4.00 

55    1 

5.00 

445    1 

6.00 

4.10 

80 

5.10 

4.5 

6.10 

4.20 

110 

5.20 

650    ! 

6.20 

4.30 

145    1 

5.30 

610 

6.30 

4.40 

180    , 

6w40 

676    ■ 

6.40 

4.50 

220    1 

5.50 

740 

6.50 

4.eo 

260    1 

5.60 

805 

6.00 

4.70 

305    1 

5.70 

876 

6.70 

4.80 

350    1 

5.80 

050 

6.80 

Dlachatge. 

Gage 
height. 

Dlachacge. 

Second^eet. 

Feet. 

Second-feet. 

1,025 

6.90 

1,020 

1,105 

7.00 

2,030 

1,185 

7.20 

2,260 

1,270 

7.40 

2,500 

1,365 

7.60 

2,750 

1,445 

7.80 

3,010 

1,535 

8.00 

3,270 

1,625 

8.20 

3,540 

1,720 

&40 

3,82(^ 

1,820 

8.60 

4,100 

NOTB.— The  above  table  la  applicable  only  for  open-channel  conditions.    It  is  based  on  &ve  dl9<>haigo 
measurements  made  during  1005,  and  is  fairly  well  defined. 

EstimaJted  monthly  discharge  of  Yampa  River  at  Steamboat  Springs ,  Coio.f  for  1906. 


Month. 


April 

May 

June 

July 

August 

September. 
October 


Discharge  in  second-feet. 

Mean. 


Maximum.'  Minimum, 


775 
2,320 
4,240 
840 
173 
104 
104 


260 
462 
550 
86 
51 
56 
75 


The  period. 


418 
1,405 
2,435 
264 
02.6 
73.1 
88.2 


ToUl  in 
acre-feet. 


24,870 

86,390 

144.000 

15,620 

5,688 

4,350 

6,423 


287,200 


YAMPA  RIVER  NEAR  CRAIG,  COIX). 

Tbis  station  was  established  April  30,  1904.  It  is  located  on  the  wagon  bridge  1  mile 
south  of  Craig,  on  the  road  to  Meeker,  Colo.,  in  sec.  6,  T.  6  N.,  R.  90  VV.,  just  below  the 
mouth  of  Fortification  Creek  and  about  7  miles  above  the  mouth  of  Williams  River. 

The  channel  is  straight  for  2^  feet  above  and  300  feet  below  the  station.  Both  banks 
are  low  and  overflow  at  extremely  high  stages.  The  bed  of  the  stream  is  composed  of  sand, 
gravel,  and  cobblestones,  and  is  permanent.  There  is  but  one  channel  at  all  ordinary  stages, 
broken  by  the  piers  of  the  bridge;  at  high  stages  the  stream  flows  through  the  culverts  at 
each  end  of  the  bridge,  and  the  current  is  materially  broken  by  the  driftwood  which  inva- 
riably collects  at  the  upper  side  of  the  piers.  The  current  is  swift  at  high,  but  very  sluggish 
at  low  water.  Gage  heights  have  a  range  of  about  6  feet  during  an  ordinary  season.  Ice  in  - 
the  channel  renders  gage  readings  impracticable  during  the  winter  months. 

Discharge  measurements  arc  made  from  the  downstream  side  of  the  three-span  tubular 
steel  pier  bridge.  The  initial  point  for  soundings  is  the  vertical  wall  of  the  old  log  abut- 
ment on  the  left  bank,  to  which  the  gage  is  attached. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Lawson  Thompson,  is  a  vertical 
timber  12  feet  long,  fastened  to  a  pile  on  the  old  log  abutment  at  the  left  end  of  the  bridge. 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  marked  with  a  cross  on 
the  top  of  the  tubular  steel  and  concrete  pier  on  the  downstream  side  of  the  left  abutment 
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of  the  bridge;  elevation,  14.34  feet  above  the  zero  of  the  gage.  (2)  The  top  of  a  bolt 
marked  with  a  cross  on  the  top  of  the  corresponding  pier  on  the  upstream  side  of  the  bridge: 
elevation,  14.37  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  72-74. 

Discharge  measurements  of  Yampa  River  near  Craig,  Colo,,  in  1906. 


Date. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaffe     '       Dts- 
heigbt.  ;  char^. 

Mays 

Feet. 
181 
204 
123 
122 
122 

8q.fl. 
913 
1,474 
545 
447 
441 

Ft.  per  tec 

2,83 

4.91 

.82 

.33 

.32 

Feel. 
4.75 
7.72 
2.70 
1.95 
1.95 

2.588 

June  8 

TT.  O.  Oi^hATTi 

7,2M 

July  24 

445 

AuerU8t25 

do 

14S 

August  27 

do 

139 

Daily  gage  height,  in  feet,  of  Yampa  River  near  Craig,  Colo.,  for  1905. 


Day. 

Apr. 

2.8 

3.05 

2.9 

2.85 

2.75 

2.85 

3.35 

3.7 

4.15 

4.35 

4.05 

3.8 

3.8 

4.25 

3.8 

3.8 

3.95 

4.15 

May. 

June. 

July. 

Aug. 

Sept, 

Oct. 

1 

5.6 

5.85 

5.55 

5.05 

4.65 

4.5 

4.35 

4.5 

5.15 

5.25 

4.8 

4.65 

4,6 

4.7 

4.55 

4.8 

4.75 

5.7 

6.75 
7.15 
7.15 
7.45 

a  05 

8.0 

7.45 

7.6 

7.8 

8.1 

7.55 

7.35 

7.0 

7.2 

6.9 

6.9J 

6.7 

6.4 

4.55 

4.45 

4,7 

4.55 

4.35 

4.1 

3.8 

3.8 

3.7 

3.65 

3.6 

3.55 

3.5 

3.4 

3.4 

3.25 

3.15 

2.95 

2.6 

2.65 

2,6 

2.65 

2.6 

2.85 

2,85 

2.85 

2.85 

2.85 

2.65 

2.55 

2.5 

2.4 

2.35 

2.4 

2.4 

2.4 

1,8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.95 

2.2 

2.2 

2.2 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

2L0 

2 

2L0 

3 

2.0 

4 

2.0 

5 

2.0 

6 

2.0 

7 

2.0 

8 ; 

2.0 

9 

2.0 

10 

ZO 

11 

2.0 

12 

1.9 

13 

1,9 

14 

1.9 

15 ,                                         

ZO 

16 !                ...            

2-0 

17 : 

2.0 

18 

2.1 

19 

4.4 

6.3 

6.25 

2.9 

2,45 

1.8 

2,0 

20 

4.4 

6.65 

6.0 

2.95 

2.4 

1.8 

2.0 

21 

4.25 

6.8 

5.8 

2.9 

2.25 

1.85 

2.0 

22 

4.16 

7.15 

5.75 

2.9 

2.25 

1.9 

2.0 

23 

4.2 

7.4 

5.9 

2.75 

2.3 

1.9 

2,0 

24 

4.4 

7.7 

5.75 

2.7 

2.15 

1.8 

Zl 

25 

4.35 

7.45 

5.55 

2.55 

1.95 

1.9 

2.1 

26 

4.a5 

7.0 

5.45 

2.6 

1.9 

1.9 

20 

27 

4.65 

6.95 

5.3 

2.6 

1.9 

1.9 

2.1 

28 

5.1 

6.9 

5.0 

2.55 

1.9 

1.9 

2.1 

29 

5.25 

6.75 

4.9 

2.5 

1.9 

1.9 

2,1 

30 

5.4 

6.35 

4.75 

2.5 

1.9 

1.9 

2,15 

31 



6.25 

2.5 

1.8 

2,2 

1 

YAMPA   RIVEB   DRAINAGE   BASIN. 
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Station  rating  table  for  Yamjxi  River  near  Craig,  Colo.,  from  April  1  to  October  Sly  1906. 


Gage 
height. 


Feet. 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 


Discharge. 


Second^feet. 

670 

740 

810 

800 

970 

1,060 

1/150 

1,240 

1,330 

1,430 

1,530 

1,640 


heifl 


Feet. 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 


Dlflchaige. , 

1 


Sedondrfeei.^ 
1,750    ' 
1,860    I 
1,980 
2,100    I 
2,230 
2,360 
2,490 
2,630 
2,770 
3,070 
3,380 
3,700 


Gage 
height. 

Dischaige. 

Feet. 

Second-feet. 

5.80 

4,040 

6.00 

4,390 

6.20 

4,750 

6.40 

5,130 

6.60 

5,520 

6.80 

5,930 

7.00 

6,360 

7.50 

7,520 

8.00 

8,750 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  meas- 
urements made  during  1904-1905.    It  Is  well  defined  between  gage  heights  1.9  feet  and  4.8  feet. 

Eatimated  monthly  discharge  ofYampa  River  near  Craig,  Colo.,  for  1905. 
[Drainage  area,  1,730  square  miles.] 


Month. 


April 

May 

June , 

July 

August 

September.. 
October 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


3,380 

8,000 

9,000 

2,300 

570 

230 

230 


510 
1,920 
2,425 
370 
100 
100 
125 


1,579 

4,177 

6,713 

1,002 

333 

124 

163 


Total  In 
acre-feet. 


93,960 
256,800 
339,900 

61,610 

20,480 
7,379 

10,020 


790,100 


Run-off. 


Second-feet 

per  square 

mile. 


0.913 

2.41 

3.30 

.579 

.192 

.072 

0.94 


Depth  in 
inches. 


1.02 
2.78 


.221 
.080 
.108 


YAMPA  RIVER  NEAR  MAYBELL,  COIX). 

This  station  was  established  April  17,  1904.  It  is  located  at  the  Thomburg  bridge,  10 
miles  west  of  MaybcU  and  75  miles  from  Meeker,  Colo.,  in  sec.  19,  T.  7  N.,  R.  96  W. 

The  channel  is  straight  for  about  300  feet  above  and  600  feet  below  the  station.  The  left 
bank  is  low  and  clean  and  overflows  to  a  considerable  extent  during  high  water.  The  right 
bank  is  high  and  clean  and  is  not  subject  to  overflow.  The  bed  of  the  stream  is  composed 
of  gravel  and  sand  and  is  shifting.  Ice  conditions  render  gage  readings  impracticable  dur- 
ing the  winter  months.    The  ordinary  range  of  gage  heights  is  about  6  feet. 

Dischaiige  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  to 
which  the  gage  is  fastened.    The  initial  point  for  soundings  is  the  edge  of  the  left  abutment. 

The  gage,  w^hich  was  read  twice  each  day  during  1905  by  Peter  Farrell,  is  a  staff  fastened 
to  the  left  downstream  edge  of  the  middle  pier  of  the  bridge.  The  bench  mark  is  a  United 
States  Geological  Survey  standard  bronze  tablet  set  in  the  top  stone  of  the  right  abut- 
ment on  the  downstream  side;  elevation  above  the  zero  of  the  gage,  10.79  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
supply  Paper  No.  133,  of  tl^e  United  States  Geological  Survey,  pages  75-77. 
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Discharge  measurements  of  Yampa  River  near  MaybeU,  Ccic,  in  1906. 


Date. 


Hydrographer. 


May 24. I  H.G.Graham. 

May  25 1 do 

May27 ! do 

June  25 do 


June  26. 
Aug.  18. 


.do. 
.do. 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

210 

1,623 

210 

1,645 

210 

1,496 

207 

1,165 

206 

1,099 

172 

409 

Mean  Gage     !       Di^ 

velocity,     hci^t.       clwrge. 


Sec.  ft. 
9,154 

9,097 
7,S>4 
4,W.'. 

4,Q3iir» 
22S 


Ft.  per  tec. 
5.64 
5.53 
5.23 
4.03 

3.72 

1 
.56 


Feet. 
6.20  j 
6.25  ,' 

5.eo 

4.20 

3.90  , 

.45 


I 


I 


Daily  gage  height  j  in  feet ^  of  Yampa  River  near  MaybeU,  C€lo.,for  1905. 


Day. 

Apr. 

1 

13 

2 

'  1.35 

3 

1.5 

4 

1.45 

5 

1.25 

6 

1.35 

7 

1.5 

8 

1.65 

9 

2.05 

10 

2.65 

11 

2.5 

12 

2.4 

13 

2.76 

14 

2.76 

15 

2.65 
2.55 
2.65 
2.6 

16 ..            ..     . 

17  

18 

19 

2.75 

20 

2.8 

2.55 

2.6 

2.75 

2.8 

2.65 

3.05 

3.1 

3.4 

3.35 

3.75 

21   

22 

23 

24 

25 

26 

27 

28 

29  

30 

31 

May. 


3.9 

4.2 

4.3 

4.1 

4.1 

3.5 

4.05 

4.1 

3.9 

3.75 

3.4 

3.4 

3.3 

3.55 

3.3 

3.4 

3.6 

4.1 

4.95 

5.55 

5.8 

5.85 

6.25 

6.25 

6.25 

6.75 

5.65 

5.7 

5.9 

5.9 

5.7 


June.  I  July. 


1 
5.8    I 

6.0 

5.85 

5.9 

6.0 

6.1 

6.2 

6.75  - 

5.85 

5.5 

5.95 

6.5 

6.6    , 

6.65 

6.4 

5.55 

4.75 

4.55 

4.45 

4.35 

4.4 

4.2 

4.25 

4.45 

4.05 

3.9 

3.75 

3.4 

3.3 

3.15 


2.4 
2.25 
2.65 
2.4 
2.4 
2.4 
2.3 
2.2 
1.95 
1.75 
1.7 
1.5 
1.5 
1.4 
1.35 
1.45 
1.3 
1.25 
1.25 
1.15 
1.1 
1.35 
1.1 
1.05 
.9 
1.2 
1.15 
1.05 
1.15 
1.3 
1.5 


Aug. 


155 
1.2 
1.2 
1.25 
1.15 
.95 
.95 
.8 
.7 
.5 
.55 
.4 
.45 
.4 
.2 
.3 
.25 
.35 
.4 
.35 
.35 
.3 
.15 
.3 
.25 
.15 
,2 
.25 
.2 
.2 
.2 


Sept.        Oct. 


0.1     ' 

-I 

.2    J 
.18 
.4    I 
.3 
.35  I 

•3    I 

.45' 

.35 

.4    I 

.25* 

.28 

.35 

-3  ! 

.22  i 
.2    J 
.22 
.2    ' 
.2 
.25 
.35  I 
.28' 
.25 
.3    ' 
.4 

.35  i 
.25i 
.25  ' 


0.3 
.25 
.3 
.S 
.3 
.25 
_2 
.2S 

.2 
.3 

.1 

_2 

.25 

.3 

.4 

.3 

.3 

.2 

.3 

.55 

.4 

.3 

,3 

.15 

^2 

.25 

.35 

,4 

.3 

.25 


YAMPA   BIVKR  DBAINAOE   BASIN. 
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Station  rating  table  for  Yampa  Rvoer  iiear  Maybdl,  Of  do,,  from  April  1  to  October  SI,  1905, 


Gage 
height. 

Dlschaige. 

Feet, 

Second-feet. 

0.00 

100 

.10 

130 

.20 

160 

.30 

190 

.40 

230 

.50 

270 

.60 

310 

.70 

350 

.80 

400 

.90 

450 

1.00 

500 

1.10 

560 

1.20 

620 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Second-feet. 

Feet. 

1.30 

090 

2.60 

1.40 

760 

2.70 

1.50 

840 

2.80 

1.60 

920 

2.00 

1.70 

1,000 

3.00 

1.80 

1,090 

3.10 

1.90 

1,180 

3.20 

2.00 

1,280 

3.30 

2.10 

1,380 

3.40 

2.20 

1,490 

3.50 

2.30 

1,600 

3.60 

2.40 

l,v710 

3.70 

2.50 

1,&30 

3.80 

1 

Discharge. 

Gage 
height. 

Diflcbarge. 
Second-feet. 

Second-feet. 

Feet. 

1,950 

3.90 

3,020 

2,080 

4.00 

4,100 

2,210 

4.20 

4,470 

2,340 

4.40 

4,860 

2,480    1 

4.60 

5,270 

2,620    . 

4.80 

5,710 

2,770 

5.00 

6,170 

2,920 

5.20 

6,640 

3,080 

5.40 

7,120 

3,240 

5.60 

7,610 

3,400 

5.80 

8,110 

3,570 

6.00 

8,630 

3,740 

6.60 

10,070 

\ 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  dlschargf 
measurements  made  during  1904-1905,  and  it  is  well  defined. 


Estimated  monthly  discharge  of  Yampa  River  near  MayheU,  Colo.,  for  1905, 
[  Drainage  area,  3,670  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. . 
October 


Discbai^e  in  second-feet. 


^ 

iximum. 

Minimum. 

3,655 

655 

9,325 

2,920 

10,850 

2,695 

2,015 

450 

880 

145 

250 

130 

290 

145 

The  period. 


Mean. 


1,825 
5,581 
6,768 
968 
308 
185 
188 


Total  In 
acre-feet. 


108,600 
343,200 
402,700 
59,520 
18,630 
11,010 
11,560 


955,200 


Kun-off. 


Second-feet 

per  square 

mile. 


0.497 
1.52 
1.84 
.264 
.083 
.050 
.051 


Depth  in 
inches. 


0.554 
.75 
05 
304 
096 
056 
.059 


ELK   RIVER   NEAR  TRULL.,  COLO. 

Elk  River  rises  in  the  northeastern  part  of  Routt  County,  Colo.,  flows  southward,  and 
joins  Yampa  River  6  miles  below  Steamboat  Springs.  The  drainage  basin  comprises  the 
western  slope  of  the  Park  Range  and  the  greater  part  of  it  is  mountainous,  but  there  is  some 
open  prairie  land  along  the  river  and  its  larger  tributaries.  Much  of  this  prairie  land  is  under 
cultivation,  being  irrigated  by  numerous  ditches  from  the  streams.  Hay  is  the  principal 
crop,  but  in  the  lower  portion  of  the  valley  cereals  are  raised  to  some  extent.  The  higher 
portions  of  the  basin  are  covered  by  heavy  forests  of  pine  and  spruce.  Precipitation  con- 
sists principally  of  snow  during  the  winter  months. 

The  gaging  station  was  established  May  2, 1904.  It  is  located  about  2  miles  southeast  of 
Trull  post-office,  on  the  stage  road  between  Steamboat  Springs  and  Ilayden,  Colo.,  in  sec. 
32.  T.  7  N.,  R.  85  W.,  and  is  below  all  tributaries. 

The  channel  is  straight  for  100  feet  above  and  for  300  feet  below  the  station.  Both 
banks  are  low  but  are  not  liable  to  overflow  except  at  very  high  stages.  The  bed  of  the 
stream  is  composed  of  rock  and  is  permanent.    There  is  but  one  channel  at  all  stages.    The 
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current  is  swift  at  all  times  and  exceedingly  so  at  high  water.  Ic«  conditions  render  gage 
readings  impracticable  during  the  winter  months.  Gage  heights  have  an  ordinary  range  of 
about  4  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  vertical  wall  of  the 
masonry  abutment  at  the  left  end  of  the  bridge  on  the  downstream  side.  There  is  al*K>  a 
stay-wire  about  50  feet  above  the  bridge  for  holding  the  meter  at  high  stages. 

The  gage  was  read  twice  each  day  during  1905  by  H.  W.  Hitchins.  The  original  gage  was 
timber,  placed  vertically  near  the  right  end  of  the  bridge.  This  was  replaced  June  22,  1904, 
by  a  standard  chain  gage,  referred  to  the  same  datura.  The  chain  hangs  from  a  point  25 
feet  from  the  initial  point  for  soundings  on  the  downstream  side  of  the  bridge.  The  length 
of  the  chain  is  16.20  feet.  The  bench  mark  is  a  United  States  Geological  Survey  standard 
aluminum  bench-mark  tablet,  set  on  the  downstream  end  of  the  masonry  abutment  at  the 
right  end  of  the  bridge;  elevation,  15.995  feet  above  datum  of  gage. 

A  description  of  this  station,  with  gage-height  and  dischaige  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geologfcal  Survey,  pi^es  7S-80. 

Discharge  measttremerUs  of  Elk  River  near  TrvUf  Colo.j  in  1906. 


Date. 

Hydrographer. 

Width. 

Feel. 
115 
115 
95 
86 

Area  of 
section. 

Mean     |     Gage          I>i»- 
velocity.  1  height.      eban:r. 

May?.. 

June  11 

H.  O.  Qraham 

Sq.ft. 
315 
449 
125 
47 

Ft.persec.     Fea.     t   Sec- ft 
2.05  1         7.28  '              an 

Hlnderlider  and  Qraham 

6.01  !         8.78             2,9^ 

July  25 

August  26 

H.  G.  Graham 

2.31  '         6.00                :>« 

do .« 

2.30  1          5.20                  !(»> 

1                   i 

Daily  gage  JieigJU,  in  feet,  of  Elk  River  near  TruUj  Colo.,  for  1906. 


Dav. 


May.    June.    July.  <  Aug. 


1 

2 

3 

4 

6 

6 

7 

7.25 

8 

74 

9 

79 

10 

7.8 

11 

7.5 

12 

7.4 

13 

7.45 

14 

7.45 

15 

7.4 

16 

1    7  8.S 

1 

8.9  ! 
8.95  I 

9.08  I 

9.5       ; 

9.55  I 
9.1  j 
9.05  I 
9.25  I 

9.42 : 

9.0  I 
8.78  ' 
8.88  I 
8.a5  I 
8.88  I 

8.9  I 
8.85  i 


7.72 

7.8 

8.52 

7.85 

7.25 

7.15 

7.2 

7.25 

6.95 

6.9 

"6.85 

&.»!) 

6.82 

6.7 

6.78 

6.65 


Sept. 


6.0 
5.85 
5.78 
5.72  j 
5.7    I 
5.65  j 
5.65  I 
5.62 
5.6 
5.6 
5.65 
5.65 
5.55  ! 
6.52  ' 
5.42  I 
5.38  ' 


5.1 

5.1 

5.1 

5.1 

5.2 

5.25 

5.32 

5.32 

5.22 


Day. 


17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
,28.. 
29.. 
30. 
31. 


May. 

8.15 
8.5 
8.75 
•  8.8 
8.9 
9.02 
9.22 
9.15 
8.85 
8.78 
8.8 
8.72 
8.45 
8.3 
8.55 


I  June. 

8.65 

8.55 

8.3 

8.28 

8.4 

8.35 

8.45 

8.52 

8.45 

8.2 

8.05 

8.15 

8.0 

8.1 


July.     Aug.  I  ^ 


6.52 

6.38 

6.38 

6.42 

6.3 

6.28 

6.32 

6.15 

6.0 

5.95 

5.9 

5.9 

5.82 

5.88 

5.88 


5.3 
5.3 

5.28 

5.25 

5.2 

5.18 

5.15 

5.15 

5.2 

5.2 

5.2 

5.18 

5.15 

5,18 

5.15 


YAMPA    RIVER    DRAINAGE    BASIN. 


43 


Station  rating  table  for  Elk  River  near  TruU,  Colo.,  from  May  iS,  1904,  to  September.  P,  1906. 


Gage 
height. 

Dischaigo. 
Second-feet. 

Gage 
height. 

Dlacharge. , 
Second-feet.^ 

Gage 
height. 

Feet. 

Dischaige. 
Second-feet. 

Gage 
height. 

1     Feet. 
8.00 

Discharge. 

Feet. 

1      Feet. 

Second-feet. 

5.00 

60 

1        6.00 

312    , 

7.00 

785 

1,520 

5.10 

73 

!        6.10 

350    1 

7.10 

845 

8.20 

1,710 

5.20 

88 

1        6.20 

390    1 

7,20 

905 

8.40 

1,910 

5.30 

107 

6.30 

430    1 

7.30 

975 

8.60 

2,120 

5.40 

130 

1        6.40 

470    ' 

7.40 

1,045 

8.80 

2,365 

5.50 

156 

6.50 

520    ' 

*J.50 

1,115 

9.00 

2,630 

5.60 

184 

,        6.60 

570    j 

#.60 

1,190 

9.20 

2,910 

5.70 

213 

6.70 

620    1 

7.70 

1,270 

9.40 

3,190 

5.80 

244 

,        6.80 

670 

7.80 

1,350 

9.60 

3,485 

5.90 

277 

6.90 

725 

7.90 

1,430 

Note.— The  above  table»  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-1'  05.    It  is  fairly  we  1  defined  between  gage  heights  5.5  feet  and  9  feet. 

EetiTnated  monthly  discharge  of  Elk  River  near  Trull ,  Colo.,  for  1905. 


Month. 


May7-31 

June 

July 

August 

Septeml)er  1-9. 


Discharge  in  second-feet. 
Maximum.  Minimum.     Mean. 


2,038 

3,410 

2,082 

312 

111 


The  period. 


940 
1,520 
250 
80 
73 


li841 
2,303 

667 

146 
87.9 


Total  in 
acre-feet. 


91,290 
137,000 

41,010 
8,977 
1,569 


279,800 


FORTIPICATION    CREEK  AT  CRAIG,  COIX>. 

Fortification  Creek  rises  near  Mount  Walba,  in  northeastern  Routt  County^  CJolo.,  flows 
westward,  southeastward,  and  south  west  ward,  and  joins  Yampa  River  at  Craig. 

The  gaging  station  was  established  June  12,  1905.  It  is  located  at  the  highway  bridge 
about  one-fourth  mile  east  of  Craig,  Colo.,  in  sec.  6,  T.  6  N.,  R.  90  W. 

The  channel  is  straight  for  about  50  feet  above  and  20  feet  below  the  station.  The  right 
bank  is  low  and  overflows  at  very  high  water;  the  left  bank  is  high.  The  bed  of  the  stream  is 
composed  of  sand  and  silt  and  is  shifting.  There  is  at  all  stages  but  one  channel,  which 
is  dry  late  in  the  summer. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge  to 
which  the  gage  is  fastened.  The  initial  point  for  soundings  is  the  lower  side  of  the  bridge, 
flush  with  the  west  abutment. 

The  gage,  which  was  read  twice  each  day  by  11.  W.  Rose,  a  civil  engineer  who  lives  at  the 
station,  is  a  vertical  staff,  fastened  to  the  east  abutment  on  the  lower  side  of  the  bridge. 

A  measurement  made  June  12, 1905,  by  11.  G.  Graham,  gave  the  following  results:  Width, 
51  feet  area,  84  square  feet;  mean  velocity,  2.52  feet  per  second;  gage  height,  4.40  feet; 
dischaiige,  212  second-feet. 
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DaUy  gage  height  ^  in  feet ,  of  Foriificaiion  Creek  aJt  Craig,  C6lo.,for  1906. 


Day. 

June. 

5.55 
5.92 
5.88 
6.2    1 
6.4    1 
6.1 
1 

Day. 

June 

Day. 

June. 

Day. 

Jiine- 

1 

7 

5.1 

5.05 

5.05 

5.45  1 

■4.7 

4.6 

13 

4.15 

3.05 

3.75 

3.7 

3.5 

3.35 

19 

3.2 

2            

8 

14 

29.. 
?l 

2.96 

3 

9 

15 

2.85 

4 

10             

16 

la.. 

'  ?3 

2.75 

5    

11 

17..: 

2.7 

6 

12 

18 

?4 

2.7 

Note.— Creek  dry  after  June  24. 

WILLIAMS    RIVER  AT  HAMILTON,  COLO. 

Williams  River  rises  in  the  White  River  Plateau,  the  highest  portion  of  which  reaches  an 
elevation  of  11,000  feet.  It  flows  northwestward  and  unites  with  Yampa  River  about  7 
miles  below  Craig.  It  is  joined  by  numerous  small  tributaries  which  drain  portions  of  the 
Williams  River  Mountains  on  the  east  and  the  Danforth  Hills  on  the  south.  The  largest  of 
these  tributaries  is  Marapos  Creek,  which  rises  near  the  Milk  Creek  divide,  flows  eastward, 
and  joins  Williams  River  at  Hamilton.  The  entire  drainage  area  is  hilly  or  mountainous, 
and  throughout  the  upper  portion  of  it  there  are  extensive  forests,  mainly  of  white  pine 
and  spruce.  Farther  down  the  forests  give  way  to  a  growth  of  willows  and  cotton  wood  along 
the  river  bottom  and  oak  brush  and  shrubbery  on  the  hillsides.  Agriculture  is  confined  to 
the  narrow  valley  extending  along  the  river  and  some  of  its  largest  tributaries.  Wild  bay  k; 
the  principal  crop,  and  cattle  raising  is  carried  on  extensively.  The  precipitation  consists 
chiefly  of  snow  during  the  winter  months.  The  maximum  dischaige  occurs  during  the  latter 
part  of  May. 

The  gaging  station  was  established  April  29, 1904.  It  is  located  at  the  highway  bridge  at 
Hamilton,  on  the  stage  road  from  Meeker  to  Craig,  Colo.,  about  17  miles  from  Craig,  in  sec. 
20,T.5N.,R.91W. 

The  channel  is  straight  for  about  150  feet  above  and  100  feet  below  the  station.  The  right 
bank  is  high,  rocky,  and  clean;  the  left  bank  is  low  and  wooded,  but  does  not  overflow  ex- 
cept at  extrame  high  stages.  The  bed  of  the  stream  is  composed  of  cobblestones  and  gravel, 
but  is  shifting.  There  is  but  one  channel  at  all  stages.  Gage  heights  have  an  ordinary  rai^ 
of  about  3  feet.  During  the  winter  season  ice  obstructs  the  channel  to  such  an  extent  that 
gage  readings  are  impracticable. 

Discharge  measurements  are  made  from  the  lower  side  of  the  single-span  bridge  to  wbich 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  downstream  end  of  the  vertical 
log  abutment  at  the  left  end  of  the  bridge. 

The  gage,  which  during  the  early  part  of  1905  was  read  twice  each  day  by  Mre.  Tbomas 
Hamilton,  was  a  14-foot  timber,  driven  vertically  into  the  bottom  of  the  river,  with  the  upper 
end  fastened  to  the  lower  side  of  the  bridge.  May  21,  1905,  a  standard  chain  gage  was  in- 
stalled, the  datum  being  the  same  as  that  of  the  original  gage.  The  length  of  the  cbain  is 
14.94  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  driven  into  tbe  top 
log  at  the  northeast  comer  of  the  left  abutment  of  the  bridge;  elevation,  12.22  feet.  (2)  The 
head  of  a  nail  driven  into  a  root  on  the  west  side  of  a  small  cottonwood  tree  about  25  feel 
from  the  left  end  of  the  bridge  and  just  cast  of  the  road;  elevation,  10.08  feet.  (3)  A  nail 
driven  into  the  southeast  corner  of  the  foundation  of  the  blacksmith  shop  about  25  feet 
from  the  left  end  of  the  bridge;  elevation,  10.08  feet.  (4)  A  United  States  Geological  Sur- 
vey standard  iron  post  at  the  southeast  corner  of  the  wagon  bridge;  elevation,  10.77  feet. 
Elevations  are  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  dischai^  data,  is  contained  in  Water> 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  80-82. 
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DiM{hfxrge  meoMtremenia  of  Williams  River  at  Hamilton,  Colo.j  in  1906. 


Bate. 


Kays 

Hay  21.... 

June? 

June  13 

July  23.... 

Do.... 

August  28. 


Hydrognpher. 


H.O.Onluun 

....do 

Hinderlider,  Hoyt,  and  Graham . 

H.O.  Graham 

....do 

....do 

....do 


Width.; 

I, 


Area  of 
section. 


Feet. 
46 
00 
55 
55 
39 


Sq.ft. 
149 
262 
199 
203 
76 
80 
64 


Mean 
velocity. 

Gace 
height. 

Ft.  per  sec. 

Feet. 

2.87 

4.10 

4.91 

6.05 

4.22 

5.48 

4.98 

5.55 

1.17 

3.25 

1.10 

3.30 

.55 

2.90 

Dis- 
charge. 

8ec.-ft. 

428 

1,286 

840 

1,011 

89 


DaUy  gage  height j  infeet^  of  Williams  River  at  EamUUm,  0 do.,  for  1905, 


Day. 


1 

2.78 

2 

2.8 

3 

2.8 

4 '. 

2.78 

5 

2.75 

6 

2.78 

7 

2.78 

8 

2.88 

9 

2.95 

10 

2.95 

11 

2.92 

12 

2.95 

13 

2.9 

14 

2.92 

15 

2.92 

16 

2.95 

17 

3.0 

18 

3.0 

19 

3.1 

20 

3.15 

21 

3.1 

22 

3.02 

23 

3.05 

24 

3.1 

25 

3.18 

26 

3.18 

27 

3.28 

28 

3.6 

29 

3.65 

30 

3.82 

31 



Apr. 


Kay. 


June. 


4.25 

4.55 

4.15 

3.78 

3.7' 

3.6 

3.52  I 

3.8    ' 

4.4    ' 

4.32  ! 

4.1 

4.0 

4.06 

3.95 

3.95 

4.3 

4.9 

5.32 

5.6 

6.95 

5.92 

6.28 

6.65 

6.62 

5.9 

5.82 

6.0 

5.6 

5.22 

5.28 

5.65 


5.95 

6.02 

6.05 

6.5 

6.4 

5.82 

5.75 

5.82 

6.15 

5.72 

5.32 

5.3 

5.4 

5.35 

6.40 

5.40 

4.85 

4.95  I 

4.78  I 

4.60  I 

4.65  j 

4.65  I 

4.78  1 

4.65  I 

4.4     ' 

4.3    ' 

4.18  I 

4.06 

4.05 

3.92 


July. 


3.8 

3.85 

3.82 

3.75 

3.62 

3.65 

3.6- 

3.55 

3.5 

3.4 

3.6 

3.3 

3.35 

3.3 

3.25 

3.12 

3.18 

3.2 

3.2 

3.45 

3.58 

3.38 

3.28 

3.18 

3.05 

3.05 

3.05 

3.5 

3.2 

3.12 

3.15 


Aug. 

Sept. 

3.48 

2.78 

3.25 

2.8 

3.2 

2.82 

3.12 

2.85 

3.0 

2.88 

3.08 

3.05 

3.0 

3.08 

3.0 

3.0 

2.98 

2.96 

2.92 

2.88 

3.0 

2.88 

3.1 

2.85 

3.15 

2.82 

3.05 

2.9 

2.98 

2.85 

2.92 

2.82 

2.8 

2.78 

2.82 

2.85 

2.88 

2.88 

2.9 

2.85 

2.88 

2.92 

2.82 

2.92 

2.82 

2.85 

2.85 

2.88 

2.9 

2.88 

2.95 

J.O 

2.9 

2.98 

2.85 

2.92 

2.85 

2.98 

2.8 

3.05 

2.78 



Oct. 

3.02 

2.95 

2.95 

2.92 

2.9 

2.9 

2.88 

3.35 

2.9 

2.95 

2.85 

2.9 

2.98 

2.92 

2.95 

2.95 

2.98 

2.92 

2.85 

2.85 

2.88 

2.9 

3.0 

3.05 

3.0 

2.98 

3.0 

2.98 

2.98 

3.0 

3.0 
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^  atixm  rating  tMe  for  WiUiams  River  at  HamUion,  Colo.,  from  AprQ  1  to  May  BS,  1905 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  '1 

hei^t. 

Dlschai;^. 

Feet. 

Second-fert. 

Feet. 

Second-feet. 

Feet. 

Second-feet.l 

Feet. 

Second-feet, 

2.70 

60 

1        3.80 

330 

4.90 

720    , 

6.00 

1,240 

2.80 

80 

3.90 

360 

5.00 

760 

6.10 

1,300 

2.90 

100 

4.00 

390 

5.10 

800 

6.20 

1,360 

3.00 

125 

4.10 

420 

5.20 

845 

6.30 

1,430 

3.10 

150 

4.20 

455 

5.30 

890 

6.40 

1,500 

3.20 

175 

4.30 

490 

5.40 

935    < 

6.50 

1,570 

3.30 

200 

4.40 

525 

5.50 

980    ' 

6.60 

1,640 

3.40 

225 

4.50 

560 

5.60 

1,030 

6.70 

1,710 

3.50 

250 

4.60 

600 

5.70 

1,080 

3.60 

275 

4.70 

640 

5.80 

1,130    ' 

3.70 

300 

4.80 

680 

5.90 

1,180     1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  two  diechaige 
measurements  made  during  1905.    It  is  not  well  defined. 

Station  rating  table  for  WHlianw  River  at  Hamilton.  Colo.,  from  May  24-  to  October  SI,  19(^. 


Discharge. 

1     Gage 
height. 

Discharge. 

I   hei^t. 

Discharge. 

,     Gage 
height. 

Discharge*. 

Second-feet. 

Feet. 

Second-feel. 

Feet. 

Second-feet, 

Feet. 

Second-fert^ 

15 

3.80 

200 

1        4.90 

565 

;       6.00 

1,160 

25 

3.90 

225 

5.00 

605 

6.10 

1,230 

35 

4.00 

255 

5.10 

650 

6.20 

1,310 

50 

4.10 

285 

1        6.20 

700 

1        6.30 

1,390 

65 

4.20 

315 

5.30 

750 

6.40 

1,470 

80 

4.30 

345 

«        5.40 

800 

6.50 

1,550 

95 

4.40 

375 

!        5.50 

850 

6.60 

1,630 

110 

4.50 

410 

5.60 

910 

'        6.70 

1,710 

130 

4.60 

445 

5.70 

970 

150 

4.70 

485 

5.80 

1,030 

1 

175 

4.80 

525 

5.90 

1,090 

1 

Note.— The  above  table  is  ttppllcablc  only  for  open-channel  conditions.    It  is  based  on  four  discbargp 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  2.9  feet  and  3.3  feet. 

Estimated  monthly  discharge  of  WiUiatns  River  at  HamiUonj  Colo.,  for  1905. 


Month. 


April , 

May 

J  une , 

July 

August 

Septeml3er.. 
October 


Discharge  In  second-feet. 
Maximum.'  Minimum.      Mean.    I 


336 
1,675 
1,550 

212 

126 
62 

102 


The  period . 


70 
255 
231 

58 

23 

23  , 

30  I 


135 

737      I 

-«   • 

115 
46.6  I 
36.6  ' 
43.6 


Total  in 
acre-fwi. 

4.>.x» 

44..£»i 
7.071 

2,1> 

2.&«I 


ii2..'ii«) 
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MILK  C;U£EK  NEAR  AXIAL.,  C'OI^. 

Milk  Creek  rises  in  tlie  northeastern  part  of  Rio  BlancoCounty, Colo., flows  northwestward, 
and  enters  Yampa  River  about  20  miles  below  Craig. 

The  gaging  station  was  established  April  20,  1904.  It  is  located  at  the  highway  bridge 
about  4  miles  below  Axial,  Colo.,  in  sec.  19,  T.  4  N.,  R.  92  W. 

The  channel  is  straight  for  75  feet  above  and  50  feet  below  the  station.  Both  banks  are 
high  and  clean  and  do  not  overflow.  The  bed  of  the  stream  is  composed  of  sand,  and  shifts 
to  such  an  extent  that  it  is  diflicult  to  obtain  a  good  rating  curve.  Tliere  is  but  one  channel 
at  all  stages,  the  current  being  swift  at  high  and  medium  at  low  water.  Gage  heights  have  a 
range  of  about  3.5  feet  during  an  ordinary  season.  Ice  conditions  render  gage  readings 
impracticable  during  the  winter  months. 

Discharge  measurements  are  made  from  the  lower  side  of  the  single-span  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  at  the  left  end  of  the  bridge,  at  the 
water's  edge,  on  the  downstream  side. 

The  original  gage,  which  was  read  once  each  day  during  1905  by  Mrs.  O.  M.  Iloback,  who 
lives  three-fourths  of  a  mile  east  of  the  station,  is  a  vertical  staff,  10  feet  long,  driven  2  feet 
into  the  sandy  bed  of  the  stream,  the  top  being  nailed  to  the  bridge  timbers.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  nail  driven  about  4  inches  above  the  ground  into  the 
east  side  of  a  telephone  pole  25  feet  south  of  the  bridge;  elevation,  10.96  feet.  (2)  A  nail 
driven  into  the  north  side  of  a  12-inch  pile  at  the  northeast  comer  of  the  bridge;  elevation 
10.08  feet.  (3)  A  United  States  Geological  Survey  standard  iron  bench-mark  post,  set 
July  21 ,  1904,  about  50  feet  southeast  of  the  gage  rod;  elevation  12.33  feet.  Elevations  are 
above  the  zero  of  the  gage. 

This  station  has  been  discontinued. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  83-85. 

Discharge  measurements  of  Milk  Creek  near  Axial,  Colo.,  in  1906. 


Date. 


Hydrographor. 


1905. 


May2 '  H.G.  Graham. 

May20 1 do 

June  13 ' do 

July  22 do 

Aug.  28 1 do 


Width.  I 

J I 

I  Feet.  1 
J  25  1 
J  30  I 

J  22  I 

J  .5  1 

.1  16  I 


Area  of  i 
section. 

Sq.ft. 

77  I 

128  I 

39  I 

8.7  I 

10  I 


Moan 
velocity. 


(Jaeo 
height. 


r  ftec. 

Feet. 

2.23 

5.80 

1.90 

G.80 

1.7r) 

4.8.') 

.31 

3.45 

.37 

3.50 

Dis- 
charge. 

Sec.-ft. 

172 

242 

68 

2.7 

3.7 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

8-. 

9.. 
10.. 
11.. 
12. 
13. 
14. 
15- 
16. 


Daily  gage  height,  in  feet,  of  Milk  Creek  near  Axial,  Colo.,  for 


Day.       I  Apr.  I  May.    June.  |  July, 


3.6 

3.55 

3.55 

3.5 

3.5 

3.5 

3.55 

3.6 

3.65 

3.75 

3.75 

3.8 

3.9 

3.8 

3.8 

3.8 


5.5 

5.8 

5.5 

5.3 

4.85 

4.9 

4.8 

4.95 

5.7 

5.8 

5.4 

5.35 

5.25 

5.3 

5.3 

5.65 


6.45  I 
6.4 

6.3 : 

6.35  ' 

6.2  I 
5.8 

5.6  i 

5.5  ' 
5.4  . 
5.15  ' 
4.7 
4.9  ' 
4.8 

4.6  ' 
4.4  I 
4.4  I 


3.45 

3.5 

3.5 

3.5 

3.5 

3.45 

3.5 

3.45 

3.45 

3.5 

3.6 

3.4 

3.5 

3.5 

3.5 

3.4 


Aug.  I 


Day. 


Apr. 


3.7 

17 

1     3.8 

3.6 

18 

1    3.8 

3.6 

19 

1    4.0 

3.6 

20 

4.0 

3.6 

,  21 

3.9 

3.6 

22 

3.8 

3.5 

23 

3.85 

3.5 

24 

3.0 

3  5 

25 

4.0 

3.5 

26 

4.1 

3.6 

27 

4.2 

3.6 

28 

4.8 

3.5 

29 

4.9r) 

3.5 

30 

5.15 

3  5 

31 

3.5 

1 

1 
1 

K,  for  1905. 

tfay. 

June. 

July.  1  Aug. 

6.1 

4.35 

3.4      

6.5 

4.25 

3.4     ' 

6.9    1 

4.1 

3.5    ' 

6.8    1 

4.1 

3.6    1 

7.1     , 

4.0 

3.5    ' 

6.95  , 

3.H5. 

3.45    

7.1 

3.8 

3.5    , 

7. 15 

3.7 

3.45    

6.85 

3.a5 

3.4      

6.8 

3.5 

3.4      

6.8 

3.5 

3.4      ...... 

e.M 

3.5 

3.5      

6.3 

3.5 

3.45    

0.2    ' 

3.5 

3.5      

6.1    ' 



3.4      
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StoHon  rating  table  for  MWc  Creek  near  Axial,  Colo.,  from  AprU  $0, 190^,  to  May  17, 1905. 


hei^. 

Discharge. 

Gage 
height. 

Feet. 
4.10 

Discharge.  1 

Second-feetl 

48    1 

Gage 
heiSt. 

Discharge. 

Gage 
height. 

Dischazse. 

Feet. 
3.20 

Second-feet. 
2    ' 

Feet. 
5.00 

Second-feet. 
Ill 

Feet. 
5.80 

Second-feel. 
175 

3.30 

4 

4.20 

55    j 

5.10 

119 

5.90 

183 

3.40 

8    , 

4.30 

62    1 

5.20 

127 

6.00 

191 

3.50 

12 

4.40 

69 

5.30 

135 

6.10 

aoo 

3.60 

17 

4.50 

76    1 

5.40 

143 

6.20 

209 

3.70 

23 

4.60 

83 

6.50 

151 

6.30 

218 

3.80 

29 

4.70 

^        90    1 

5.60 

150 

6.40 

227 

3.  go 

36      ; 

4.80 

97    1 

6.70 

167 

6.50 

236 

4.00 

41 

4.90 

104 

1 

! 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  five  diachafge 
measurements  made  during  1904,  and  It  is  fairly  well  defined. 

Station  rating  table  for  Milk  Creek  near  Axial,  Cdo.,  from  May  18  to  August  16, 1905. 


'     Gage, 
height. 

Dischaiigo. . 

Gage 
height. 

Discharge.  | 

Gage 
height. 

Discharge. 

1  A. 

Dlschaigp. 

;      Feet. 
3.40 

Second-feet.^ 
2    , 

Feet. 
4.40 

Second-feet. 
41    : 

Feet. 
5.40 

Secondrfeet. 
Ill 

,     Feet. 
6.40 

SeconJrfeet. 

3.50 

4     1 

4.50 

46 

5.60 

119 

6.50 

211 

3.60 

7 

4.60 

52    , 

5.60 

128 

'        6.60 

221   ; 

3.70 

10    I 

4.70 

58 

5.70 

137 

6.70 

231     j 

3.80 

13    1 

4.80 

65    , 

5.80 

146 

'        6.80 

241     ' 

3.90 

17 

4.90 

72    ' 

5.90 

155 

6.00 

251 

4.00 

21 

5.00 

79    1 

6.00 

164 

7.00 

261 

4.10 

26 

5.10 

87    ' 

6.10 

173 

7.10 

271 

4.20 

31     1 

5.20 

95 

6.20 

182 

7.20 

281 

4.30 

36 

1 

5.30 

103 

6.30 

191 

j 

Note.  -The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  liased  on  four  diachaige 
measurements  made  during  19a5,  and  it  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Milk  Creek  near  Axial,  Colo.,  for  1905. 


Month. 


April 

May 

June , 

July 

August  1-16. 


Discharge  in  second-feet. 


Maximum.  Minimum,  r    Mean. 


The  period. 


123 

276 

206 

7 

10 


Total  in 
,  acrB-feet. 


35.9  ' 
184 
70.4  ; 
3.5  ' 

6.7  1 


2,136 
11.310 

4,1* 
215 
IHI 


18»O90 
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MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  the  Yampa  River  hasin  in 
1905: 

MiscdUxMouB  discharge  measwements  made  in  Yampa  River  drainage  hasin  in  1906. 


Date. 

Stream.                  Locality. 

Width. 

Area  of 
aectioo. 

MAy2<^ 

Little  Snake . . . .  |  May bcU,  Colo 

do do 

Feet. 
106 

8q.fi. 

Judo  24 

09  1            430 

Mean 
velocity. 


Ft.  per 
tec. 

5.50 

3.45 


Gage 
height. 


Dis- 
charge. 


Feet. 


I 


8ec.-ft. 

I         5,050 

3.50  I  1,483 

I 


WHITE   RIVER   DRAINAGE   BASIN. 


BESCRIPTION  OF  BASIN. 

White  River  rises  in  Trappers  Lake,  which  lies  at  an  elevation  of  9,500  feet  above  sea  level 
in  a  smaU  mountain  basin  of  the  White  River  Plateau  in  eastern  Garfield  County,  Colo. ; 
thence  it  flows  westward  to  its  point  of  junction  with  Green  River  in  west-central  Uinta 
County,  Utah.  Throughout  its  course  it  occupies  a  narrow,  mountainous  valley,  with  alter- 
nating parks  and  canyons,  entering  the  longest  and  deepest  of  the  canyons,  in  whiclf  it  con- 
tinues to  its  mouth,  about  8  miles  east  of  the  Colorado-Utah  State  line. 

The  basin  comprises  an  arid,  broken,  and  much  eroded  plateau  region,  which  topographically 
is  a  continuation  of  the  Grand  River  Mesa  south  of  Grand  River.  The  headwater  portion 
covers  the  greater  area  and  is  called  the  White  River  Plateau ;  below  this  and  to  the  south  is 
the  Roan  or  Book  Cliffs  Plateau.  Fragmentary  plateaus  also  occur  along  the  northern  side 
of  the  river. 

Numerous  small  streams,  among  which  are  Marvine  Creek  and  South  Fork,  join  the  White 
in  the  upper,  mountainous  portion  of  the  basin.  Douglas,  Piceancc,  and  Evacuation  Creeks, 
draining  the  Book  Cliffs  Plateau,  enter  White  River  from  the  south.  In  the  spring  these 
creeks  carry  considerable  water,  derived  mainly  from  melting  snow,  but  in  the  summer  they 
are  very  nearly  dry. 

The  rocks  of  the  basin  are  largely  of  sedimentary  origin,  and  west  of  the  Great  Hog  Back 
the  relief  features  produced  by  erosion  are  characteristic  and  remarkably  uniform.  The 
shales  and  marls,  wherever  sufficiently  compact,  have  been  made  into  steep,  inaccessible 
bluffs,  and  sandstones  have  become  vertical  cliffs.  The  stream  channels  are  deeply  cut,  and 
the  flood  waters  carry  a  large  amount  of  silt.  The  soils  derived  from  these  rocks  vary  from 
sajidy  to  adobe  texture,  have  practically  no  organic  ingredients,  and  are  very  friable,  and 
wind  and  water  are  constantly  breaking  them  up  and  transporting  them  lower  down  in  the 
basin  each  year. 

Short  grasses  cover  the  tops  of  many  of  the  ridges,  while  juniper  and  pi(\on  overgrow  their 
sides.  Greasewood  and  sage  brush  occur  extensively  over  dry  valleys  and  along  plateau- 
like ridges.  In  the  moist  valleys  willows  and  cotton  woods  grow  in  dense  masses.  In  the 
White  River  Forest  Reserve,  which  extends  over  the  greater  portion  of  the  headwaters,  and 
in  genera]  at  elevations  above  7,500  feet,  quaking  aspens  and  spruce  predominate,  while 
along  the  plateaus  pifion  and  cedars  are  more  in  evidence. 

The  mean  annual  precipitation  recorded  at  MeekeT  is  15.9  inches;  farther  west  and  at 
lower  elevations  it  is  undoubtedly  much  less. 

Numerous  ditches  along  the  main  stream  and  some  of  its  tributaries  divert  water  for  irriga- 
tion, which  has  been  practiced  in  a  desultory  way  for  many  years.  Native  hay  and  kindred 
products  are  the  chief  agricultural  staples  in  the  upper  part  of  the  area,  while  grains,  grasses, 
alfalfa,  and  some  fruits  are  grown  in  the  lower  valleys. 
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NORTH  FORK  OF  WHITE  RIVER  NEAR  BUFORD,  COLO. 

This  station  was  established  July  28, 1903.  It  is  located  at  the  county  bridge  at  Rawson's 
ranch,  below  the  mouth  of  Marvine  Creek,  7  miles  from  Buford,  the  nearest  post-office,  and 
32  miles  from  Meeker,  Colo. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the  station.  Both  banks  are 
high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  is  free  from  vegeta- 
tion. There  is  but  one  channel  at  all  stages,  broken  by  the  two  narrow  bridge  piers.  The 
current  is  swift. 

Discharge  measurements  are  made  from  the  three-span  highway  bridge  to  which  the  gage 
is  attached.  The  bridge  has  a  total  span  of  85  feet.  The  initial  point  for  soundings  is  the 
edge  of  the  abutment  at  the  south  end  of  the  bridge. 

The  gage,  which  is  read  twice  each  day  by  H.  N.  Rawson,  is  a  timber  spiked  to  the  lower 
side  of  the  first  pier  from  the  south  end  of  the  bridge.  It  reads  from  1  foot  to  9  feet.  The 
gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  on  the  bridge  nearest  the 
gage;  elevation,  11.51  feet.  (2)  A  spike  in  the  trunk  of  a  laige  cottonwood  tree  at  the 
southeast  comer  of  the  bridge;  elevation,  7.46  feet.  (3)  A  spike  in  one  of  the  abutment 
logs  at  the  end  of  the  upper  sill  at  the  southwest  comer  of  the  bridge;  elevation,  7.88  feet. 
Elevations  are  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 

the  United  States  Geological  Survey: 

• 

Description:  100,  pp;  99-100,  133,  pp  91-92. 
Discharge:  100,  p  100;  133,  p  92. 
Discharge,  monthly:  100,  p  101;  133,  p  93. 
Gage  heights:  100,  p  100;  133,  p  92. 
Rating  table:  100,  p  100:  133,  p  93. 


Discharge  measurements  of  North  ForJc  of  White  River  near  Buford ^  Colo.,  in  1905. 


Date. 


Hydrographer. 


May  15.... 

June  17 do 

JulyO I do 

July  18 1 do 

August  12 1 do 

September  16 . .  I do 


H.  G.  Graham. 


I  Width., 


Feet. 


'  Area  of 


Mean 
velocity. 


87  1 

87  i 


Sq.ft. 
Ill 
205 
129 
107 
102 
80 


\Ft 

per  sec. 
3.03 

5.82 

1 

3.16 

2.93 
2.95 
1.90  ! 


Gage  Dis- 

height.      charcie. 


Feet. 
2.20 
3.30 
2.35 
2.15 
2.15 
1.85 


Ser.-ft. 
3M 
1,  IM 
4US 
314 
3D1 


( 


Daily  gage  height ^  in  feel,  of  North  Fork  of  White  River  near  Buford ^  Colo.^  for  1905. 


Day. 


.\pr. 


1 '...  1.82 

2 1  1.85 

3 1  1.82 

4 1.82 

5 1  1.82 

6 1  1.82 

7 1.9 

8 1.88 

9 1  1.92 

10 1.92 

11 1.92 

12 1  1.92 

13 1.92 


May.   I  June.      July. 


2.55  I 

2.5 

2.3    ' 

2.18  I 

2.12 

2. 15  ' 
I 
2.22 

2.48  I 

2.48 

2.32  ' 

2.28 

2.22 

2.22 


3.4    1 

3.4  : 

3.6 
3.8    I 
3.8 
3.7 
3.85  ' 
4.0    j 
3.9 
3.6    I 

3.5  ; 
3.55 
3.62 


2.65 

2.6 

2.52 

2.42 

2.42 

2.4 

2.38 

2.35 

2.32 

2.3 

2.28 

2.28 

2.28 


Aug.       Sept.       Oct. 


2.2 

2.15 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 

2.0 

1.98 

2.a5 

2.1 

2.02 


1.9 

1.9 

1.9 

1.9 

2.0 

1.98 

l.ffS 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


rs5 

l.SS 

i.s:. 

1.H5 
l.Jvi 
1.S5 
1-&5 
1.85 

i.s:. 

l.'vi 

I.KS 
I.S5 
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Daily  gage  height,  in  feet,  of  North  Fork  of  WhiU  River  near  Buford,  Colo.,  in  1906— Con. 


Day. 

Apr.    ! 

1.92  ) 

1.92' 

1.92' 

1.92  1 

1.92; 

1.92 

1.92 

1.92 

1.92 

1.98 

1.98  ' 

1.98 

2.02  ' 

2.05  1 

2.1     1 

2.2 

2.32 

May. 

2.2 

2.22 

2.58 

2.75 

2.95 

3.02 

3.38 

3.55 

3.65 

3.7 

3.36 

3.25 

3.25 

3.28 

3.05 

2.95 

3.05 

3.25 

June. 

July. 

Aug.    , 

Sept. 

Oct. 

14 

3.68 

3.7 

3.55 

3.45 

3.4 

3.32 

3.3 

3.25 

3.2 

3.2 

3.2 

3.15 

3.2 

3.0 

2.85 

2.78 

2.72 

2.22 

2.22 

2.18 

2.18 

2.2 

2.2 

2.3 

2.22 

2.2 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.1 

2.15 

..0 
2.0    ' 
1.95 
1.95  1 
1.95 
1.95  1 
1.95 
1.9 
1.9    ' 
1.9    1 
1.9    1 
1.9 
1.9    ' 
1.9    ! 
1.92; 
1.92  ' 
1.9 
,.92, 

1.9 
1.9 
1.85 
1.85 
1.9 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.92 
1.92 
1.85 
1.85 
1.85 
1.9 

1  85 

15 

1.85 

16 

1.85 

17 

1.85 

18 

1.85 

19 

1.85 

20 

1.85 

21 

1.85 

22 

1.85 

23 

1.85 

24 

1.85 

25 

26 

1.85 
1.85 

27 

1.85 

28 

1.85 

29 

1.85 

30 

1.86 

31 

1.85 

- 

Station  rating  table  for  North  Fork  of  White  River  near  Buford,  Colo. ,  from  April  1  to  October 

31, 1906. 


h?!^^  '  ^'^-harg..  |j^«^^    Discharge,  l^^,  Di^.chaige.  [,  ^^|  Dlacha^e. 

',1                    '  I  .1'  I 

Fret.     Second-feet.'     Feet.     Second-feet. ,  Feet.  Second-feet.  1  Feet.  ^Second-feet. 

1.80                 135    ||        2.40                 450    ,,  3.00  910  3.60              1,505 

1.90    I             180    ^         2.50    I             515     '  3.10  1,000    ,1  3.70  j          1,610 

2.00                  225             2.60    ;             585    '  3.20  1          1,095     {  3.80  !          1,720 

2.10    !             275    '!        2.70    >             660    'I  3.30  I          1. 195  <     3.90  I          1,835 

2.20    '             330             2.80                 740    '  3.40  1,295    ',  4.00  I          1,950 


2.30 


390 


2.90 


825 


3.50 


1,400 


I 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  daring  1904-5.    It  is  well  defined  between  gage  heights  1.8  feet  and  2.4  feet. 

Estimated  monthly  discharge  of  North  ForJc  of  White  River  near  Buford,  Colo.,  for  1906. 

[Drainage  area,  181  square  miles.] 


Discharge  in  second-feet. 


Month. 


April 

May 

June 

July 

August 

September. 
October.... 


Maximum.  Minimum. 


402 
1,610 
1,950 
622 
330 
225 
157 


144 
286 
676 
275 
180 
167 
157 


Mean. 


200 
756 
1,332 
375 
219 
176 
157 


The  period . 


Run-ofT. 


Total  in.     cp^^nH-fivf 
acre-feot.  ,  S-"„^„i««    Dopthjn 


1.23 
4.82 
8.21 
2.39 
1.40 
1.08 
1.00 


mile. 

11,900 

1.10 

46,480 

4.18 

79,260 

7.36 

23,060 

2.07 

13,470 

1.21 

10,470 

.972 

9.654 

.867 
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SOUTH  PORK  OF  WHITE  RIVER  NEAR  BUFORD,  COLO. 

This  station  was  established  July  25,  1903.  It  is  located  at  the  county  bridge  at  the 
lower  end  of  a  section  of  the  river  known  as  "Stillwater,"  about  7  miles  from  Buford,  the 
nearest  post-office,  and  about  30  miles  from  Meeker,  Colo.,  in  T.  1  S.,  R.  91  W. 

The  channel  is  straight  for  50  feet  above  the  station  and  for  300  feet  below.  Both  banks 
are  high  and  are  covered  with  grass  and  sagebrush.  The  bed  of  the  stream  below  the  "  Still- 
water "  and  at  the  station  is  covered  with  bowlders,  some  of  which  are  2  or  3  feet  in  diameter. 
There  is  but  one  channel  at  all  stages,  broken  by  the  middle  pier  of  the  bridge,  and  the  cur- 
rent is  swift.  During  the  winter  months  ice  obstructs  the  channel  to  such  an  extent  that 
gage  readings  are  impracticable. 

High-water  measurements  are  made  from  the  bridge,  which  makes  an  angle  of  20**  with 
the  normal  to  the  stream.  This  is  taken  into  account  in  making  the  measurements.  The 
initial  point  for  soundings  is  the  edge  of  the  abutment  at  the  west  end  of  the  bridge.  At 
low  water,  measurements  are  made  by  wading. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Claud  Dobbs,  is  a  10-foot  vertical 
timber  spiked  to  the  upper  side  of  the  middle  pier.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  The  first  bolt  on  the  bridge  east  of  the  gage;  elevation,  11.95  feet.  (2)  A 
spike  in  one  of  the  logs  of  the  abutment  at  the  southwest  comer  of  the  bridge;  elevation,  8.57 
feet.  (3)  The  comer  of  a  laige  rock  30  feet  west  of  the  bridge  and  north  of  the  road;  eleva- 
tion, 13.14  feet.  (4)  The  top  of  a  pyramid-shaped  rock  on  the  east  side  of  the  river  bek>w 
the  bridge  41  feet  distant  from  the  northeast  bolt  on  the  bridge  tie  and  projecting  8  inches 
above  the  ground;  elevation,  7.02  feet.  Elevations  are  above  the  zero  of  the  gage.  Th<r 
elevation  of  the  station  above  sea  level,  as  determined  by  aneroid  barometer,  is  7,400  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  97-98;  133,  p  94. 
Discharge:  100,  p  98;  133,  p  94. 
Discharge,  monthly:  100,  p  99;  133,  p  96. 
Qage  heights:  100,  p  98;  133,  p  95. 
Rating  table:  100,  p  99;  133,  p  96. 

Discharge  measurements  of  South  Fork  of  White  River  near  Buford,  Cdo.^  in  1905. 


Date. 


May  16 

June  19 

July? 

Juy  19 

August  13 

September  19 . 


Hydrographer. 


H.  G.  Graham. 

....do 

....do 

....do 

....do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 
55 

Sq.ft. 
91 

Ft.  per  sec. 
2.  S3 

55 

251 

6.39 

56 

110 

3.61 

55 

97 

2.96 

65 

86 

3.04 

55 

72 

2.3 

Gage  Dis- 

height.     charge. 


Feel. 
2.80  I 
5.70 
3.15 
2.90 
2.70 
2.45 


357 
1,603 
39? 
2S7 
363 
166 


DaUy  gage  height,  in  feet,  of  South  Fork  of  White  River  near  Buford,  Coh.,  for  1905. 


Day. 


Apr. 


1 2.4 

2 2.4 

3 2.4 

4 2.35 

5 2.38 

6 2.4 

7 2.4 


May. 

June. 

July. 

Aug. 

Sept. 

Oct 

2.95 

4.88 

3.5 

2.72 

2.45 

2.^ 

3.05 

5.18 

3.46 

2.7 

2.45 

2.46 

2.95 

5.48 

3.4 

2.7 

2.45 

2.*5 

2.82 

6.22 

3.32 

2.7 

2.5 

2-45 

2.8 

6.9 

3.25 

2.68 

2.58 

2-4.'; 

2.75 

6.52 

3.2 

2.65 

2.65 

2.45 

2.76 

6.65 

3.15 

2.62 

2.65 

2.45 

WHITE   RIVER   DRAIKAOE   BASIN. 
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Daily  gage  height  j  in  feet,  ofSoiUh  Fork  of  White  River  near  Buford,  Colo.,  for  1905 — Con. 


Day. 

Apr. 

May.   ' 

i 

J  line. 

July. 

Aug. 
2.6 

Sept. 

Oct. 

8 

2.42 

2.75  1 

6.68 

3.12 

2.55 

2.45 

0 

2.45 

2.85  i 

7.4 

3.05 

2.6 

2.5 

2.45 

10 

2.48 

2.85  1 

6.85 

3.05 

2.6 

2.5 

2.42 

11 

2.48 

2.85 

6.28 

3.02 

2.7 

2.48 

2.45 

12 

2.5 

2.78  1 

6.25 

2.98 

2.7 

2.45 

2.45 

13 

2.5 

2.8    1 

6.5 

2.95 

2.68 

2.45 

2.45 

14 

2.5 

2.78  1 

6.12 

2.92 

2.6 

2.45 

2.45 

15 

2.5 
2.5 

2.75 

2.85  ' 

6.42 
6.75 

2.9 
2.88 

2.6 
2.6 

2.45 
2.45 

2.45 

16 

2.45 

17 , 

2.5 

3.0 

5.75 

2.85 

2.55 

2.45 

2.45 

18 

2.5 

3.18 

5.6 

2.85 

2.55 

2.45 

2.46 

19 

2.55 

3.4    ' 

5.2 

2.88 

2.55 

2.45 

2.4 

20 

2.55 

2.5 

2.5 

2.5 

2.5 

2.55 

2.55 

3.55  1 
3.65  1 
3.92  1 
4.35  , 

4.«1 
4.22  1 

4.38 ; 

5.0 

4.7 

4.8 

4.05 

5.05 

4.5 

4.45 

2.92 

2.88 

2.82 

2.8 

2.78 

2.75 

2.75 

2.52 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 

2.32 

21     

2.38 

22 

2.42 

23 

2.45 

24 

2.45 

25 

2.45 

26 

2.45 

27 :..' 

2.6 
2.65 
2.7 
2.8 

4.45! 
4.45  1 
4.22 
4.22 
4.55  1 
1 

4.15 
3.92 
3.7 
3.6 

2.75 

2.72 

2.7 

2.7 

2.7 

2.5 

2.48 

2.5 

2.48 

2.48 

2.45 
2.45 
2.45 
2.52 

2.45 

28 

2.45 

29 

2.45 

30 

2.45 

31 

2.45 

Station  rating  table  for  South  Fork  of  White  River  near  Buford,  Cdo,,  from  AprU  1  to 

October  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  1 

1 

Gage 
height. 

Discharge. ' 

1|_ 

Second-feet.\\ 
1,050     1 

Gage 
height. 

Discharge. 

Feet. 

Seayndrfeet. 

Feet. 

Second-feet. \ 

Feet. 

Feet. 

Second^eet. 

2.30 

115 

3.50 

510    ' 

4.70 

6.90 

1,725 

2.40 

145 

3.60 

550    1 

4.80 

1,100    II 

6.00 

1,790 

2.50 

176    1 

3.70 

590    1 

4.90 

1,160    li 

6.20 

1,920 

2.60 

206 

3.80 

630 

5.00 

1,200    , 

6.40 

2,060 

2.70 

235 

3.90 

675    ' 

5.10 

1,255 

6.60 

2,200 

2.80 

265 

4.00 

720 

5.20 

1,310    li 

6.80 

2,350 

2.90 

300 

4.10 

765    , 

5.30 

1,365     ' 

7.00 

2,500 

3.00 

335 

4.20 

810 

5.40 

1,420    l| 

7.20 

2,660 

3.10 

370 
405 

4.30 

855 

5.50 

1,480    li 

7.40 

2,820 

3.20 

4.40 

900 

5.60 

1,540 
1,600    il 

3.30 

440 

4.50 

950    1 

5.70 

3.40 

470 

4.60 

1,000    1 

5.80 

1,660    II 

NoTE.—Tbe  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
meosiu^menCs  made  during  1903-1905.    It  is  well  defined  between  gage  heights  2.4  feet  and  5.7  feet. 
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Estimated  monthly  discharge  of  South  Fork  of  White  River  near  Buford^  Colo.,  for  1905. 
[Drainage  area,  148  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
October 


The  period , 


Discharge  in  second-feet. 


Maximum. 


975 
2,82(V 
510 
241 
199 
160 


Minimum. 


Mean. 


130 
250 
550 
235 
169 
160 
121 


175 
497 
1,569 
324 
200 
167 
157 


Run-off. 


Total  in    I 
acre-feet.  ' 


10,410 
30,560 
93,360 
19,920 
12,300 
9,937 
9,654 


Second-feet 

per  square 

mile. 


186,100 


Depth  In 
inches. 


1.18 
3.36 
10.60 
2.19 
1.35 
1.13 
1.06 


I.S2 
3.ST 
11.83 
2.  a 
1.56 
1.2». 
1.2 


WHITE  RIVER  AT  MEEKER,  COLO. 

This  station  was  established  May  24,  1901.  It  is  located  about  one-half  mile  above  the 
town  of  Meeker,  at  iei  point  where  a  wagon  bridge  crosses  the  stream,  on  the  ranch  of  L.  F. 
Van  Cleave,  in  sec.  25,  T.  1  N.,  R.  94  W. 

The  channel  is  straight  for  500  feet  above  and  below  the  station.  Both  banks  are  high 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  cobble- 
stones and  seems  to  be  permanent.  There  is  but  one  channel  at  all  stages.  The  current  is 
always  swift  and  is  extremely  so  at  high  water.  Gage  heights  have  an  ordinary  ran^  o( 
about  2.5  feet.  During  the  winter  months  ice  obstructs  the  channel  to  such  an  extent  tliat 
gage  readings  are  impracticable. 

Discharge  measurements  are  made  from  either  the  upstream  or  downstream  side  of  the 
bridge,  the  initial  point  being  at  the  left  end. 

The  gage,  which  was  read  twice  each  day  during  1905  by  L.  F.  Van  Cleave,  consists  of  a 
vertical  timber  nailed  to  the  left  abutment  of  the  bridge  on  the  downstream  side.  The  gape 
is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  in  the  truss  immediately  above 
the  gage  rod;  elevation,  10.83  feet  above  the  zero  of  the  gage.  (2)  A  standard  Unit4?id  Statics 
Geological  Survey  iron  post,  located  30  feet  north  of  the- north  end  of  the  bridge;  elevation, 
8.807  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  66,  pp  91-92;  85,  p  50;  100,  pp  95-96;  133.  p  97. 

Discharge:  WS  50,  p  375;  66,  p  92;  85,  p  51;  100,  p  96;  133,  p  97. 

Discharge,  low-water:  Ann  22,  iv,  p  396. 

Discharge,  monthly:  WS  85,  p  52;  100,  p  97;  133,  p  99. 

Gage  heights:  WS  28,  p  143;  66,  p  92;  85,  p  51;  100,  p  96;  133,  p  08. 

Rating  tables:  WS  85,  p  51;  100,  p  97;  133,  p  98. 


<VHIT£    RIVEB   DRAINAGE   BASIN. 

Discharge  meastirements  of  White  River  at  Meeker,  Cdo.,  in  1905. 


55 


Date. 


Match  25.. 
April  3... 
April  29.. 

Mayl 

May  18.... 
May  19.... 

June  5 

June  20. . . 
June  30. . . 
July  14... 
July  IS... 
August  5. 
August  7. 


Hydrognpher. 


Stilea  and  Hinderilder. 

A.J.  Stiles 

H.  a.  Graham 

....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

79 

166 

79 

166 

79 

233 

79 

271 

79 

31G 

79 

332 

79 

403 

78 

332 

78 

281 

78 

207 

78 

203 

78 

184 

78 

191 

Mean 
velocity. 

Gage 
height. 

DliH 
charge. 

Ft.  per  sec. 
1.80 

Feet. 
3.60 

Scc.-ft. 
299 

2.40 

3.60 

396 

3.77 

4.20 

879 

3.89 

4.72 

1.052 

5.04 

5.20 

1,593 

5.42 

5.40 

1,801 

8.77 

6.40 

3,536 

6.40 

5.60 

2,126 

4.06 

4.90 

1,141 

2.99 

4.00 

620 

2.48 

3.95 

505 

2.28 

3.72 

419 

2.25 

3.80 

429 

Daily  gage  height,  in  feet  y  of  White  River  at  Meeker,  Colo.,  for  1905. 


Day. 


1.. 
2. 
3. 
4. 
5. 
6.. 

8. 
9. 
10. 

n. 

12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24.. 
25., 
26. 
27,, 
28. 
29. 
3D. 
31. 


Apr. 

3.6 
3.62 
3.6 
3.0 
3.6 
3.6 
3.65 
3.7 
3.72 
3.75 
3.78 
3.78 
3.8 
3.8 
3.72 
3.72 
3.72 
3.72 
3.85 
3.85 
3.82 
3.8 
•3.8 
3.82 
3.88 
3.88 
4.02 
4.12 
4.18 
4.32 


May. 


June.  I  July.      Aug. 


4.65 

4.85 

4.58 

4.4 

4.3 

4.25 

4.2 

4.35 

4.75 

4.55 

4.48 

4.4 

4.42 

4.38 

4.35 

4.58 

4.95 

5.15 

5.4 

5.55 

5.58 

5.82 

5.98 

6.02 

5.85  I 

5.82  I 


5.9 

5.85 

5.65 

5.62 

5.68 


5.95 

5.96 

6.0 

6.15 

6.32 

6.25 

6.18 

6.18 

6.3 

6.25 

6.05 

6.0 

6.05 

5.95 

6.0 

6.1 

5.9 

5.8 

5.65 

5.52 

5.48 

5.52 

5.52 

5.52 

5.45 

5.35 

5.25 

5.1 

4.95 

4.8 


4.72 

4.65 

4.6 

4.48 

4.38 

4.35 

4.3 

4.25 

4.2 

4.12 

4.1 

4.02 

4.0 

3.98 

3.95 

3.9 

3.88 

3.85 

3.85 

4.0 

3.98 

3.9 

3.85 

3.82 

3.8 

3.8 

3.78 

3.72 

3.75 

3.75 

3.82 


I 


Sept. 


3.9 

3.85 

3.85 

3.75 

3.7 

3.7 

3.68 

3.65 

3.65 

3.65 

3.9 

3.98 

3.88 

3.82  I 

3.75  I 

3.75  j 

3.7    i 

3.65  I 

3.65  I 

3.65  ' 

3.65 

3.65  [ 

3.58 

3.55 

3.6 

3.58 

3.55 

3.62 

3.65 

3.62 

3.6 


3.6 

3.6 

3.6 

3.62 

3.75 

3.75 

3.78 

3.7 

3.65 

3.65 

3.62 

3.6 

3.6 

3.6 

3.55 

3.55 

3.55 

3.65 

3.65 

3.65 

3.6 

3.58 

3.65 

3.58 

3.68 

3.68 

3.6 

3.6 

3.68 

3.8 


Oct. 

3.7 

3.7 

3.65 

3.65 

3.65 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.62 

3.65 

3.6 

3.55 

3.62 

3.62 

3.7 

3.65 

3.62 

3.62 

3.62 

3.62 

3.62 

3.6 

3.6 
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Suaion  rating  table  for  White  River  at  Meeker,  Colo.,  from  April  1  to  October  31, 1905. 


he£l^. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

DiachAige. 

Feet, 

Second^eet. 

Feel. 

Second-feet. 

Feet. 

SeconOrfeet. 

Fea. 

Secofidrfeet. 

3.50 

345 

4.30 

700 

5.10 

1,420 

5.90 

2,680 

3.60 

370 

4.40 

780 

6.20 

1,540 

6.00 

2,7» 

3.70 

400 

4.60 

835 

5.30 

1,670 

6.10 

2,950 

3.80 

435 

4.60 

910 

5.40 

1,800 

6.20 

3,140 

3.90 

480 

4.70 

1,000    1 

6.50 

1,940 

6.30 

3,330 

4.00 

530 

4.80 

1,090 

5.60 

2,080 

6.40 

3,530 

4.10 

580 

4.90 

1,190 

6.70 

2,240 

4.20 

640 

5.00 

1,300 

5.80 

2,410 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-5,  and  is  fairly  well  defined. 

Estimated  mxmthly  discharge  cf  White  River  at  Meeker,  Colo.,  for  1905. 
[  Drainage4irea,  634  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
October 


The  period. 


Discharge  in  second-feet. 


Maximum. 


712 

2.798 

3,370 

1,018 

520 

435 

400 


Minimum. 


370 
640 
1.090 
407 
357 
357 
357 


!  I 

Totalin    I 


Run-off. 


Mean. 


443 
1,490 
2.444 
572 
405 
382 
376 


acre-feet.  |  ?2?^^±1'  j  Depth  ia 


26,360 
01.620 
145,400 
35,170 
24,900 
22,730 
23,120 


309.300 


0.699 
2.35 
3.85 
.902 
.639 
.603 
.508 


a7» 

2n 

4.3P 
1.04 

.737 
.673 


WHITE  RIVER  NEAR  RANQEL.Y,  COLO. 

This  station  was  established  April  14, 1904.  It  is  located  at  the  wagon  bridge  1  mile  west 
of  Rangely,  Colo.,  in  sec.  3,  T.  2  N.,  R.  102  W. 

The  channel  is  curved  at  the  station  and  the  bridge  makes  an  angle  of  15**  with  the  radius 
of  the  curve.  The  right  bank  is  high  and  clean  and  does  not  overflow;  the  left  bank  is  k}w 
and  clean,  and  overflows  at  high  stages.  The  bed  of  the  stream  is  composed  of  sand  and 
gravel  and  is  shifting.  There  is  but  one  channel  at  all  stages.  There  is  an  island  about  20i) 
feet  above  the  bridge  which  breaks  the  current  and  causes  it  to  run  diagonally  across  th« 
channel  in  various  directions.  The  current  is  swift  at  all  times  and  at  high  stages  suites 
rapidly.  Conditions  at  this  station  are  unfavorable  for  accurate  measurements,  but  there 
is  no  other  available  point  on  this  section  of  the  stream. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge,  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  vertical  wall  of  the  right 
abutment. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Miss  Zinnis  Coltharp,  is  a  12-fooC 
timber  fastened  to  the  downstream  side  of  the  right  abutment  of  the  bridge.  The  bench 
mark  is  a  United  States  Geological  Survey  standard  aluminum  tablet,  set  on  the  top  stow 
of  the  right  abutment  on  the  downstream  side  of  the  bridge;  elevation,  16.86  feet  above  tbr 
zero  of  the  gage. 

This  station  was  abandoned  December  31,  1905. 

A  description  of  this  station,  with  gage-height  and  dischaige  data,  is  contained  in  ITateE^ 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  99-101. 


WHITE   RIVER  DRAINAGE   BASIN. 


57 


Dist^usrge  measurevnents  of  White  River  near  Rangelyf  Colo.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

March  30 

A.  J.  Stiles 

Feet. 
79 

90 
78 
T7 
77 

Sq.ft. 
206 
515 
521 
239 
238 
260 

Ft.peraee. 
2.53 
6.48 
6.63 
2.51 
2.46 
3.07 

Feet. 
3.70 
5.90 
6.00 
3.95 
3.90 
4.20 

8ec.'ft. 
526 

June  2 

w,  a,  Orabarn 

3.336 

3,457 

600 

Junes 

.do 

July  11 

do 

Augart3 

do 

587 

September  5 . . . 

do 

798 

DcMy  gage  height,  in  feet,  of  White  River  near  Rangdy,  Gdo.,  for  1905. 


Day. 


1 

3  78 

2 

3.68 

3 

3.79 

4 

3.81 

5 

3.72 

6 

3.66 

7..,. 

3.60 

8 

3.78 

9 

3.82 

10 

3  9 

11 

3.9 

12 

3.88 

13 

3  88 

14 

3.88 

15 , 

3.81 

16 

3  81 

17 

3.74 

18 

3.75 

19 

3.76 

20 ... 

3.78 

21 

3.82 

22 

3  81 

23 

3.81 

24 

3.8 

25 

3.81 

26 

3  83 

27.... 

3.85 

28.... 

3.88 

29 

3  92 

30 

4.0 

31 

Apr. 


May. 

4.25 

4.5 

4.5 

4.3 

4.2 

4.1 

4.0 

4.0 

4.1 

4.42 

4.35 

4.26 

4.22 

4.2 

4.22 

4.24 

4.28 

4.5 

4.78 

4.6 

5.15 

5.84 

5.92 

6.0 

6.16 

6.28 

5.95 

5.92 

5.96 

5.92 

5.5 


June. 


5.62 

5.85 

5.98 

6.0 

6.0 

6.22 

6.38 

6.22 

6.3 

6.32 

6.45 

6.55 

6.38 

6.12 

6.15 

6.0 

6.11 

6.15 

5.85 

5.5 

5.36 

5.29 

5.22 

5.32 

5.26 

5.19 

5.08 

4.99 

4.95 

4.92 


July. 


4.8 

4.8 

4.78 

4.75 

4.75 

4.58 

4.45 

4.18 

4.14 

4.14 

4.1 

3.96 

3.89 

3.84 

3.82 

3.79 

3.82 

3.84 

3.82 

3.84 

3.82 

3.86 

3.89 

3.9 

3.81 

3.85 

3.88 

3.89 

3.89 

3.9 

3.9 


Aug. 


3.94 

3.92 

3.9 

3.9 

3.9 

3.88 

3.9 

3.9 

3.88 

3.86 

3.89 

3.9 

3.9 

3.88 

3.9 

3.89 

3.88 

3.80 

3.9 

3.80 

3.86 

3.85 

3.80 

3.92 

3.91 

3.92 

3.95 

3.95 

3.88 

3.85 

3.81 


Sept. 


3.75 

3.78 

3.8 

3.82 

4.15 

4.18 

4.14 

4.1 

4.1 

3.98 

3.99 

3.96 

3.05 

3.8 

3.8 

3.85 

3.8 

3.85 

3.85 

3.9 

3.85 

3.82 

3.92 

3.88 

3.85 

3.9 

3.92 

4.76 

4.92 

4.98 


Oct. 


4.88 

4.82 

4.38 

4.18 

4.05 

3.92 

3.78 

3.7 

3.72 

3.78 

3.85 

3.89 

3.9 

3.89 

3.89 

3.9 

3.9 

3.88 

3.88 

3.9 

3.9 

3.9 

3.9 

3.88 

3.88 

3.9 

3.91 

3.92 

3.9 

3.9 

3.9 
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Station  rating  table  for  White  River  near  Rangely,  Colo.  ^  from  April  1  to  October  SI ,  lii^J. 


Dischai^c. 

Gage 
height. 

Second-feet) 
380 

Feet. 
4.40 

435 

4.50 

495 

4.60 

565    1 

4.70 

645 

4.80 

730    1 

4.90 

820 

5.00 

910 

5.10 

DiKhargo.'  ^^^^ 


Second-feel. 
1,010 
1,110 
1,220 
1.330 
1,450 
1,580 
1,720 
1,870 


Feet. 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 


Discharge. 

Second-feet. 
2,020 
2,180 
2,350 
2,520 
2,700 
2,890 
3,080 
3,280 


hSX.   'l>»«ehaige. 


Feet. 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 


I 


Seiond-feet. 
3,490 
3,710  , 
3,930 
4,160 
4,390 
4,630 
4,870 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  dirscharp* 
measurements  made  during  1005  and  Is  not  well  defined. 

Egtimaied  monthly  discharge  of  White  River  near  Rangdy,  Colo.j  for  1906. 


Total  c 


MARVINE  CREEK  NEAR  BUFORD,  COIX). 

Marvine  Creek  rises  in  Marvine  Lake,  in  the  southeastern  part  of  Rio  Blanco  County. 
Colo.,  and  flows  northwestward  to  its  point  of  junction  with  White  River. 

The  gaging  station  was  establislied  July  27,  1903.  It  is  located  at  a  point  wben»  tb«* 
stream  is  crossed  by  a  lai^  aspen  log.  The  station  is  10  miles  from  Buford,  the  nean< 
post-ofiice,  and  is  about  35  miles  from  Meeker. 

The  channel  is  30  feet  wide  and  is  straight  for  100  feet  above  and  below  the  station.  Th^ 
right  bank  is  sloping  and  will  overflow  for  10  or  15  feet  at  high  water.  The  left  bank  is  steep 
and  is  not  liable  to  overflow.  Both  banks  are  covered  with  thick  brush.  The  bed  of  tht- 
stream  is  covered  with  bowlders  and  is  free  from  vegetation.  The  channel  is  divided  into 
two  parts  by  a  lai^  sunken  log,  which  supports  the  middle  of  the  footbridge.  The  currvn: 
is  swift. 

Discharge  measurements  are  made  from  the  log  which  spans  the  stream  at  the  gage.  The 
initial  point  for  soundings  is  at  the  gage  rod. 

Tlic  gage,  which  is  read  twice  daily  by  James  Fitzgerald,  is  a  vertical  5-foot  lirulier. 
fastened  to  the  lower  side  of  the  foot  log,  which  is  used  as  a  bridge.  It  is  referred  to  benth 
marks  as  follows:  (1)  The  top  of  a  rock  22  feet  west  of  the  gage  rod;  elevation,  4.62  fi'^t 
(2)  The  top  of  a  triangular-.shaped  rock  between  two  spruce  trees  on  the  west  bank;  eleva- 
tion, 6.01  feet.  (3)  The  top  of  a  large  rock  30  feet  northwest  of  the  gage;  elevation.  4-61 
feet.     Elevations  are  above  the  zero  of  the  gage. 
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InformatioD  in  regard  to  this  station  is  contained  in  the  following  WateivSupply  Papers  of 
the  United  States  Creological  Survey: 

Description:  100,  p  101;  133,  p  103. 
DischaziKe:  100,  p  102;  133.  p  103. 
Discbarge,  monthly:  100,  p  102;  133,  p  106. 
Gage  heights:  100,  p  102;  133,  p  104. 
Rating  table:  100,  p  102;  133,  p  104. 

Discharge  measurements  of  Marvine  Creek  near  Bufordy  Colo.,  in  1906. 


Date. 


Hydrographer. 


I 


May  15 |  H.  Q.  Graham. 

June  17 , do 

July  6 1 do 

July  18 do 

August  12 do 

September  18 .  J do 

I  


Width 


I 


I  Area  of 
',  section. 


Feet. 

Sq.ft.    ' 

29 

35 

40 

95 

29 

41 

29 

41 

29 

38 

29 

37 

Mean 
velocity. 

Ft.  per  sec, 
2.54 

7.61  I 
3.66 
3.56  I 
3.79  I 
3.14  i 


Gage 
height. 


Feet. 

1.80 
3.50 
2.10 
2.10 
2.00 
1.95 


Dis- 
charge. 


8ec.-ft. 
90 
723 
160 
146 
144 
116 


Daily  gage  height,  in  feet,  of  Marvine  Creek  near  Buford,  Colo.,  for  1906. 


Day 


Apr. 


1 

2 1 

3 ' 

4 

5 

6 

7 1 

8 : 

9 1 

10 

1.7 

11 

1.7 

12 

1.7 

13 

1.7 

14 

1.7 

15 

1.7 

16 

1.7 

17 

1.7 

18 

1.7 

19 

1.7 

20 

1.7 

21 

1.7 

22 

1.7 

23 

1.75 

24 

1.75 

25 

1.75 

26 

175 

27 

1.75 

28 

1.75 

29 

1.85 

30 

1.85 

31 

May.      June.      July. 


I 


Aug. 


1.85 
1.85 
1.85 
1.85 
1.85 
1.85  I 
1.85  ' 
1.85  I 
1.85  I 
1.85  ' 
1.85  ! 
1.85 
1.85  t 
1.85  I 
1.85  I 
1.9    , 
1.92  I 
1.96  i 
2.02  I 
2.08  I 
2.12  I 
2.12  , 
2.2    I 
2.15  I 
2,15 
2.15 
2.18  [ 
2.22  I 
2.15 
2.15  ' 
2.2    I 


Sept.  I    Oct. 


2.28 

2.28 

2.3 

2.45 

2.52 

2.45 

2.5 

2. 68 

2.78 

2.7 

2.6 

2.6 

2.7 

2.7 

2.8 

2.7 

2.65  I 

2.6    I 

2.55  j 

2.52  I 

2.5 

2.55' 

2.65 

2.55 

2.45 

2.45 

2. 45  I 

2.38  , 

2.38  I 

2.35  I 


2.32 

2.28 

2.25 

2.22 

2.2 

2.2 

2.15 

2.15 

2.15 

2.15 

2.1 

2.08 

2.08 

2.08 

2.08 

2.05 

2.05 

2.1 

2.12 

2.16 

2.1 

2.05 

2.05 

2.05 

2.02 

2.02 

2.02 

2.0 

2.0 

2.0 

2.08 


2.08 

2.02 

2.02 

2.0 

2.0 

2.0 


1.98  I 
1.98  I 
1.98 
2.0    I 
2.05 
2.0 
1.98 
1.95 
1.98  I 
1.98 
1.98  i 
1.98  [ 
1.98  ' 
1.95  ' 
1.92 
1.92 
1.92  I 
1.92  I 
1.92  I 
1.95  I 
1.95  I 
1.92 
1.92 
1.92 
1.92 


1.88 
1.88 
1.88 
1.88 
1.95 
1.95 
1.95 
1.92 
1.92 
1.92 
1.92 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.92 
1.92 
1.95 
1.95 
1.95 
1.98 
1.95 


1.95 
1.95 
1.92 
1.92 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.95 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
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Station  rating  iaJblefor  Marvine  Creek  near  Buford,  Colo. ,  from  April  10  to  Odcher  2t,  1905. 


Gaee 
height. 

Discharge. 

1     Oaee 
1  height. 

Discharge. 

Gaee 
height. 

Dischaige. 
Second^eet.^ 

Gase 
height. 

Didchaige. 

Ftet. 

SeconcL-feet. 

Feet. 

Secondrfeei. 

.     Feet. 

Feet. 

Second-feet. 

1.70 

74 

2.00 

126 

'       2.30 

205 

2.60 

304 

1.80 

89 

2.10 

150 

I        2.40 

235 

2.70 

338 

.  1.90 

106 

2.20 

177 

'        2.50 

269 

2.80 

377 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  dischaige 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  1.8  feet  and  2.1  feet. 

Estimated  monthly  discharge  of  Marvine  Creek  near  Buford,  Colo.  ^  for  1905. 
[Drainage  area.  50  square  miles.] 


Month. 


April  10-30. . . 

May 

June 

July 

August 

September. . . 
October  1-21. 


The  period. 


Discharge  in  second-feet. 


Maximum. 


98 
183 
377 
211 
145 
122 
116 


Minimum. 


74 
98 
199 
126 
110 
103 
106 


Mean. 


78.6 
127 
272 
153 
120 
109 
108 


Total  in 
acre-foot. 


3,274 
7,809 
16.180 
9,408 
7,379 
6,483 
4,498 


55,030 


Run-off. 


Second-feet 

r  sq 
mil 


per  square 


1.57 
2.54 
5.44 
3.06 
2.40 
2.18 
2.16 


Depth  in 
inches. 


1.23 
2.93 
a07 
3.53 
2.77 
2.43 
1.09 


DUCHESNE    RIVER    DRAINAGE    BASIN. 
DESCRIPTION    OF   BASIN. 

Duchesne  River  rises  in  the  high  peaks  of  the  Uinta  and  Wasalch  mountains,  flows  in  a 
general  southeasterly  direction,  and  enters  Green  River  3  miles  above  the  mouth  of  the 
White.  It  is  a  very  crooked  stream,  swinging  back  and  forth  across  its  valley,  its  coutse 
marked  by  a  thick  line  of  cottonwoods. 

The  principal  tributaries  of  the  Duchesne  are  Strawberry,  East,  and  Lake  creeks  and 
Uinta  River.  From  the  mouth  of  Strawberry  Creek  down  to  Lake  Creek  the  valley  of  the 
Duchesne  averages  2  miles  m  width  and  is  bordered  on  both  sides  by  sandstone  bluffs 
approximately  200  feet  high.  The  cliffs  on  the  northern  side  of  the  river  are  capped  by  a 
heavy  deposit  of  coarse  river  gravel  and  cobblestones. 

Strawberry  Creek,  the  main  upper  tributary  of  the  Duchesne,  drains  an  area  of  1,166  square 
miles.  The  stream  rises  in  the  Uinta  Mountains  and  the  run-off  is  derived  chiefly  from 
melting  snow  except  during  the  late  summer,  when  the  flow  comes  from  small  springs  well 
distributed  over  the  entire  drainage  basin.  Numerous  tributaries  enter  the  stream,  par- 
ticularly from  the  north  and  west,  Indian,  Bryants  Fork,  Mud,  Horse,  Sugar  Springs,  and 
Co-op  creeks  being  the  principal  ones.  They  are  all  short  and  fall  rapidly  until  they  reach 
the  valley,  through  which  they  flow  sluggishly  in  well-defined  channels.  The  main  stream 
traverses  the  valley  from  north  to  south  and  is  very  sluggish.  Very  little  sediment  is  carried 
by  the  stream  at  any  stage.  The  average  elevation  of  Strawberry  Valley  is  7,500  feet, 
which  is  rather  high  for  agricultural  purposes  but  is  splendidly  adapted  to  grazing. 
Indian  Creek,  on  which  a  gaging  station  was  maintained  during  1905,  drains  a  small  portion 
of  the  southern  slopes  of  the  Uinta  Mountains.  Its  basin  comprises  smooth,  rolling  hills, 
fairly  well  timbered  with  pine  and  aspen.    The  normal  flow  is  derived  chiefly  from  springs. 
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The  greater  part  of  the  precipitation  is  in  the  form  of  snow,  which  covers  the  ground  for  six 
or  eight  months  each  year. 

Uinta  River  and  its  principal  tributary,  Whiterocks  River,  have  their  sources  in  a  series 
of  lakes  in  the  Uinta  Mountains,  fed  by  the  snow  that  exists  the  year  round  in  the  canyons 
and  on  the  high  slopes.  The  upper  drainage  area  of  these  streams  is  very  mountainous  and 
difficult  of  access.  After  leaving  their  canyons,  7  or  8  miles  above  the  Indian  agency  at 
Whiterocks,  the  rivers  flow  southeastward,  uniting  in  various  channels  between  the  agency 
and  Fort  Duchesne,  from  which  point  they  flow  in  one  channel,  entering  Duchesne  River 
6  miles  below,  near  the  Ouray  Indian  school.  Pole,  Farm,  and  Dry  Gulch  creeks  are  small 
tributaries  of  the  Uinta. 

STRAWBERRY  CREEK  IN  STRAWBERRY  VAIiLEY,  UTAH. 

This  station  was  established  May  2,  1903.  It  is  located  in  the  canyon  about  one-fourth 
mile  above  the  junction  of  Strawberry  and  Indian  creeks,  and  is  somewhat  inaccessible,  the 
nearest  settlement  being  Heber,  40  miles  away.  The  chief  object  of  the  station  is  the 
determination  of  the  amount  of  water  available  for  storage  in  Strawberry  Valley. 

The  channel  is  straiglit  for  about  600  feet  above  and  400  feet  below  the  station.  The 
banks  are  wooded  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is 
composed  of  gravel  and  during  the  summer  months  is  overgrown  with  moss  and  weeds. 
The  current  is  sluggish.    The  stream  is  frozen  during  the  winter  months. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  regular  form.  The 
initial  point  for  .<x>undings  is  the  first  metal  tag  on  the  tagged  wire  at  the  left  bank. 

Gage  readings  and  discharge  measurements  during  1905  were  made  by  T.  0.  Callister. 
The  original  gage  was  of  the  vertical  type  and  was  used  until  September,  1904,  when  a  new, 
inclined  gage  was  established  at  the  same  locality,  about  1,000  feet  above  the  cable.  The 
datum  of  the  new  gage  is  the  same  as  that  of  the  old.  The  benqh  mark  is  a  large  sandstone 
bowlder  S.  82^  E.  175  feet  from  the  gage,  12  feet  from  the  bank  of  the  river,  and  projecting 
about  3  feet  above  the  ground.  It  is  marked  "Rec.  Ser.  B.  M.  No.  7;"  elevation,  19.15  feet 
above  the  zero  of  the  gage,  and  7,496  feet  above  sea  level.  July  2, 1905,  a  low-water  station 
was  established  at  a  riflle  about  200  feet  below  the  regular  gage,  where  the  velocity  is  suffi- 
ciently hi^  to  prevent  the  growth  of  vegetation,  which  interferes  seriously  with  the  results 
at  the  regular  station  during  the  summer  months.  The  gage  at  this  point  is  a  vertical  staff 
driven  into  the  stream  bed  and  is  referred  to  bench  mark  No.  7,  above  described,  its  zero 
having  an  elevation  of  19.93  feet.  The  annual  discharge  at  this  station  is  therefore  repre- 
sented by  two  discharge  curves. 

Beginning  April  15,  1905,  evaporation  and  precipitation  observations  were  made  at  a 
point  near  the  station.  The  evaporation  records  are  obtained  by  means  of  a  4  by  4  by  4 
foot  metallic  tank  set  in  the  ground  with  its  top  about  3  inches  from  the  surface.  The 
equipment  used  in  obtaining  the  precipitation  records  is  of  the  standard  form  used  by  the 
United  Stat-es  Weather  Bureau  stations  and  was  furnished  by  Doctor  Hyatt,  director  of 
the  Utah  division  of  the  United  States  Weather  Bureau.  The  results  of  the  expermients 
are  shown  in  the  following  tables: 

Evaporation  in  Strawbtrry  Valley,  Utah. 

Inches. 

April 1.43 

May 2.37 

June 5.68 

July 6.03 

Auguflt 4.71 

September 3 .  20 

October 1.31 
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April. 
May.. 
June.. 
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PrecipUation  in  Strawberry  Valley y  Utah. 


July 

August 

September. 
October 


Inches. 
l.M 
l.Ub 
.17 
l-0?t 

i.a 

3.04 
.78 


November Missing. 

December 2.00 

Information  in  regard  to  this  station  i:^  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS==  Water-Supply  Paper): 

Description:  WS  100,  p  112;  133,  p.  121. 

Discharge:  Ann  21,  iv,  p  322;  22,  Iv,  p  384;  WS  50,  p  374;  100,  p  112, 133.  pp  121,  363. 

Discharge,  monthly:  WS  100,  p  113;  133,  p  122. 

Gage  heights:  WS  100,  p  113. 

Rating  table:  WS  100.  p  113. 

•   Discharge  measutemerUs  of  Strawberry  Creek  in  Strawberry  V alley y  Utah,  in  1905. 


Date. 


January  8 o.. 

April  17 

April  21 

April  26 

May  1 

May  4 

May  18 

May23 

June  17 

June  25 

July  26 

July  12  6  .... 
July  28  6  .... 
December  8  <» 

December  9  « do 

December  11  o  . ' do 


Hydrographer. 


C.  Tanner 

T.  C.  CaUister. 

....do 

....do 

....do 

....do 

....do 

T.Thomas 

T.  C.  Callister. 

....do 

....do 

....do 

....do 

A.  B.  Larson.. 


December  13  <» , 
December  18  <» , 


'  Width, 

Feet. 
28 
64 
64 
66 
64 
64 
64 
68 
63 
62 
37 
37 
37 
34 
34 
34 


.do. 
.do. 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 

Ft.  per  see. 

20 

1.01 

76 

1.63 

81 

1.72 

179 

2.61 

125 

2.1 

96 

1.83 

112 

2.01 

156 

2.38 

63 

1.39 

53 

1.08 

36 

1.23 

32 

1.11 

29 

.92 

41 

.83 

45 

.83 

50 

.76 

46 

.80 

46 

.73 

hei^t. 

Di»- 
chargie 



"t" " 

Feet. 

See.-ft. 

20 

1.43 

122 

1.64 

I4D 

3.15 

467 

2.28 

262 

1.86 

176 

2.12 

226 

2.78 

9Sg 

1.20 

S7 

.96 

57 

1.50 

44 

1.40 

33 

1.31 

25 

1.67 

U 

1.75 

37 

1.85 

38 

1.95 

37 

2.22 

34 

gag©  at  r 

ifBe. 

a  Creek  frozen. 

6  Measurement  made  at  riffle  200  feet  below  gage.    Gage  heights  refer  to  temporary 

Daily  gage  height,  in  feet,  of  Stravcherry  Creek  in  Strawberry  Valley^  Utah,  for  1905. 


Day. 

Apr. 

May. 

1 

2.23 
2.11 
2.06 
1.89 
1.74 
1.66 
1.64 
1.68 
1.76 
1.76 

2 

3 

4 

6 

6 

7 

8 

9 

10 

June. 

July. 

Aug. 

Sept. 

Oct. 
1.42 

Nov. 

Dec. 

2.35 

0.81 

1.32 

1.27 

1.56 

2.34 

1.5 

1.32 

1.3 

1.38 

1.37 

1.58 

2.28 

1.5 

1.32 

1.38 

1.56 

2.24 

1.48 

1.33 

1.3 

1.38 

1.35 

1.56 

2.11 

1.47 

1.32 

1.33 

1.38 

1.54 

2.0 

1.45 

1.3 



1.38 

1.35 

1.51 

1.96 

1.44 

1.29 

1.35 

1.35 

1.6 

1.94 

1.43 

1.27 

1.36 

1.38 

1.67 

1.89 

1.42 

1.27 

1.37 

1.34 

1.7S 

1.76 

1.41 

1.33 

1.38 

L75 
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DaHy  gage  hei^,  in  fed,  of  Strawberry  Creek  in  Strawberry  Valley,  Utah,  for  1906— €on. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

J  Sept. 

Oct. 

Nov. 

Dec. 

11 

1.67 
1.74 
1.72 
1.64 
1.6 
1.7 
1.94 
2.08 
2.2 
2.35 
2.49 
2.61 
2.74 
2.59 
2.53 
2.6 
2.48 
2.46 
,      2.3 
'      2.2 
2.26 

1.65 

1.56 

1.48 

1.4 

1.3 

1.28 

1.24 

1.25 

1.17 

1.13 

1.09 

1.06 

1.02 

1.0 

.98 

.95 

.93 

.9 

.9 

.89 

1.41 

1.4 

1.39 

1.39 

1.48 

1.41 

1.38 

1.36 

1.35 

1.37 

1.36 

1.38 

1.37 

1.35 

1.35 

1.33 

1.3 

1.31 

1.31 

1.31 

1.31 

1.33 

1.32 

1.3 

1.3 

1.28 

1.27 

1.25 
1.25 
1.25 
1.25 
1.25 

1.31 
1.31 

1.35^ 

1.85 

12   ... 

1.91 

13 

1.05 
1.23 
1.3 
1.34 
1.42 
1.42 
1.53 
1.47 
1.72 
1.84 
1.88 
2.24 
2.88 
2.9 
.      2.47 
2.38 
2.14 
2.26 

1.36 
1.35 

1.41 

1.95 

14 

1.99 

15      . . 

2.09 

16 

1.3 

1.3 

1.33 

1.3 

1.31 

1.33 
1.32 



2.12 

17 

2.15 

18 

2.22 

19 

1.47 
1.45 

2.23 

20 

2.24 

21 

2.27 

22 



1.32 

1.31 

1.43 

23 

1.43 

24 

25 

1.3 
1.3 
J.31 
1.29 

1.45 
1.4 
1.35 

1.32 
1.32 
1.32 

1.42 

1.41 

1.48 

1.5 

1.52 

1.58 

26 

27 

28 

29 

1.51 
1.49 

1.35 
1.38 

30 

31 

Note.— Gage  heights  after  July  2  refer  to  new  gage  at  riffle,  as  the  old  gage  heights  were  unreliable  after 
that  date  on  account  of  growing  moss. 

November  23-26  there  was  ice  along  the  edges  but  the  flow  was  unobstructed.  November  27-28  back 
water  caused  by  ice.  November  29  to  December  31  the  creek  was  frozen  completely  over.  Gage  heights 
are  to  water  surface. 


StaiUm  rating 


tahUfor  Strawberry  Creek  in  Strawberry  Valley,  Utah,  from  April  23  to  Jxily  1, 
1905. 


Gage 
height. 

il 
Discharge.  j| 

Feet. 

Secondr-feet.\. 

0.80 

41     1 

.90 

51     1 

1.00 

62    !{ 

1.10 

73    j| 

1.20 

85    1. 
97    '1 

1' 

1.30 

Gage 
leight. 


heigl 


Discliarge.  I 


Felt. 

Second-feet. 

1.40 

110 

1.50 

124 

1.60 

139 

1.70 

154 

1.80 

170 

1.90 

187 

Gage 
height. 

Dlschaige.  ^ 

Gage 
height. 

Discharge. 

'     Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

205 

2.60 

329 

2.10 

224 

2.70 

i            352 

u        2.20 

243  ; 

2.80 

376 

1        2.30 

263 

2.90 

400 

2.40 

284    1 

3.00 

425 

l|        2..50 

306    , 

1 

Note.— The  above  table  is  based  on  nine  discharge  measurements  made  during  April  to  June,  1905. 
It  is  well  defined  between  gage  heights  0.9  foot  and  3  feet. 

Station  rating  table  for  8trawi)erry  Creek  in  Sirav^erry  Valley,  Utah,  from  July  2  to  Novem- 
ber 25, 1905. 


«J^-    I  Discharge. 


heigl 

Feet. 
1.25 
1.30 


he.X   l^'-^h^nje 


_i 


Second-feet.' 

23    il 
27     I 


Feet.     Second-feet 
1.35    j  31 

1.40    I  35 


Note.— The  above  table  is  based  on  three  dischaige  measurements  made  during  July,  1905.    It  is 
weUdeflned. 
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Estimated  monthly  discharge  of  Strawberry  Creek  in  Strawberry  VaUey,  Utah^  for  1905. 


Month 


Difichargo  in  second-feet. 


Maximum.  Minimum.  |    Mean. 


ToUl  in 
acre-feet. 


April  13-30.. 

May 

June 

July 

August 

September. . 

October 

November.. 
December*. 


400 
362 
274 
44 
29 
45 
42 
38 
35 


139 

50  I 

23  ' 
25  , 
29 
31 

35  I 


192 

225 

129 
34.6 
26.1 
30.7 
32.5 
35.0 
35.0 


6,855 
13.840 
7,676 
2,128 
1,605 
1.827 
1,998 
2.063 
2.152 


The  period . 


40,160 


a  Daily  discharge  estimated  at  35  second-feet,  based  on  five  discharge  measurementB. 
Note.— Daily  discharge  interpolated  for  missing  gage  heights. 

INDIAN  CREEK  IN  STRAWBERRY  VAL.LET,  UTAH. 

This  station  was  established  April  5,  1905.  It  is  located  in  the  canyon  about  250  feet 
above  the  junction  of  the  creek  with  Strawberry  Creek.  It  is  about  1  mile  below  the  point 
where  Indian  Creek  leaves  Indian  Creek  Valley  and  enters  the  canyon,  and  is  40  miles 
from  Ileber,  the  nearest  post-office.  The  records  will  show  the  amount  of  water  that  cao 
be  diverted  from  Indian  Creek  into  the  Strawberry  Valley  storage  reservoir. 

The  channel  is  straight  for  about  25  feet  above  and  below  the  station.  The  right  bank 
is  vertical  for  about  1}  feet  above  the  bed  and  then  slopes  gradually  upward;  the  left  bank 
slopes  irregularly  from  the  bed.  Both  banks  are  sufficiently  high  to  prevent  overflow. 
The  bed  of  the  stream  is  smooth  and  rocky  and  is  not  liable  to  shift.  A  sliglit  growth  of 
moss  occurs  in  the  summer,  but  docs  not  interfere  with  the  rating  curve  to  any  great  extent. 
The  velocity  is  medium  and  the  discharge  ranges  from  20  to  100  second-feet.  Definite 
information  in  regard  to  winter  conditions  is  lacking. 

Discharge  measurements  are  made  from  two  poles  laid  across  the  stream.  The  initial 
point  for  soundings  is  at  the  right  bank. 

The  gage,  which  was  read  during  1905  by  the  men  at  the  Reclamation  Service  camp  in 
Strawberry  Valley,  under  the  direction  of  T.  C.  Callister,  is  a  large  stake  driven  into  the 
bed  about  180  feet  above  the  measuring  section.  It  is  referred  to  a  bench  mark  consisting 
of  a  cross  on  a  large  sandstone  bowlder  50  feet  south  of  the  river;  elevation,  16.28  feet  above 
the  zero  of  the  gage  and  7,480  feet  above  mean  sea  level. 

Discharge  measurements  of  Indian  Creek  in  Strawberry  Valley ^  Utahf  in  1905. 


Date. 


Hydrographer. 


April  15 
April  18 

April  25 ]  J.  Thomas  . 

April  26 T.  C.  Callister. 

May  15 , do 

June  17 ' do 

October  14 do 

December  9o. . . |  A.  B.  Larson . . 

December  10a do 

December  11a do 

December  13a .. ' do 

December  19a.. | do 


Width. 


Feet,   j 

16  ; 

17  i 
18 
18 
16 
16 
16  j 
14 
14 
12 
14 
13 


Area  of 
section. 

Mean 
velocity. 

Sgjt, 

Ft.  per  sec. 

16 

0.87 

14 

.91 

18 

1.56 

20 

1.95 

14 

1.39 

13 

1.72 

8.3 

1.10 

16 

.63 

12 

.78 

18 

.72 

25 

.52 

23 

.47 

height. 


Feet.    I 
1.00 
1.00  I 
1.20 
1.38  I 
1.10  ' 
1.10  I 
.92  I 
1.46 
1.25 
1.67 
1.81 
2.08 


Di«- 
charfpp. 

Sec-fu 
13.5 
13 
2S 
40 

ijl: 

22 
9.1 

lai 

9.S 
12.8 
12.9 

ia9 


a  Ice  measurement. 


DUCHESNE   RIVER   DRAINAGE   BA8IN. 
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Discharge  meaguremenis  of  Indian  Creek  at  point  ofdiwrsion  in  Strawberry  Valley ^  Utah,  in 

1906, 


Date. 


April  21 . 
May  3  . . . 
May  5  . . . 


Hydrograpber. 


May  17 1 do 


T.  C.CallJster 

CalliBter  and  Thomas. 
T.  C.  Calliater 


May  19 . 
May  21 . 


.do. 
.do. 


Width. 


Feet. 

16 
18 
18 
18 
18 
19 


Area  of 
section. 


Sq.ft. 
6.8 
11 
16 
16 
19 
21 


Mean 
velocity. 

heigSt.  j 

Ft.  per  sec. 

Feet. 

1.12 

0.71 

1.34 

.92 

1.62 

1.11 

1.62 

1.11 

1.77 

1.3 

1.78 

1.41 

Dia- 


Sec.'ft. 
7.6 
15 
25 
25 
33 
37 


Daily  gage  height ,  in  feet,  of  Indian  Creelc  in  Strawberry  Valley,  Utah,  for  1906. 


Day. 

Apr. 

1.1 
1.13 
1.12 
1.1 
1.08 
1.06  1 
1.06  : 
1.1     , 

1.11 ; 

1.11  ' 

1.1     , 

1.1     1 

Mil 

1.09, 

1.1 

1.12 

1.19 

1.22  > 

1.3 

1.31 

1.34 

1.37  1 

1.39 

1.35 

1.32  ; 

1.31  1 

1.3 

1.29  j 

1.28 

1.24  1 

June. 

1.2 
1.2 
1.21 
1.2 
1.2 
1.19 
1  18 
1.17 
1.16 
1.13 
1.11 
1.12 
1.12 
1.11 
1.11 
1.11 
1.1 
1.11 
1.1 
.  1.08 
1.08 
1.06 
1.05 
1.05 
1.05 
1.04 
1.04 
1.03 
1.04 
1.03 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.01 

1.01 

1.0 

1.0 

1.0 

1.0 

1.01 

1.0 

1.0 

1.0 

.99 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

.98 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
.98 
.98 
.97 
.98 

0.95 

.95 
1.0 

1.0 
.98 
.96 

1.2 

2 

0.96 
.96 
.93 
.93 
.93 
.93 

.93 
.92 
.93 

0.92 
.92 
.91 
.92 

1.2 

3 

1.16 

4 

1  11 

5 

1.1 

6 

1.1 

7 

1.3 

8 

1.44 

9 

1.46 

10 

1.25 

11 

1.0 
.99 

1.0 
.99 
.98 
.97 

.95 
.94 

1.67 

12 

1.75 

13 

.92 
.92 

.86 

1.81 

14 

1.0 

1.0 

1.01 

1.02 

1.0 

1.02 

1.04 

1.14 

1.15 

1.15 

1.36 

1.56 

1.25 

1.14 

1.15 

1.07 

1.07 

1.9 

15 

'  1.94 

16 

.94 

.92 
.92 

2.0 

17 

2.01 

18 

.96 
.96 
.96 
.97 
.95 

.95 
.94 
.93 

.95 
.93 

2.03 

19 

.95 
.93 

■■'.■92" 

.88 

2.08 

20 

2.00 

21 

2.16 

22 

23 

24 

25 

.97 
.97 
.98 
.97 

.98 
.96 
.94 

.92 
.92 
.92 

.87 
.88 

1.0 

1.2 

1.58 

1.4 

26 

27 

28 

29 

1.01 
.99 

.94 
.96 

30 

31 

Note.— Creek  frozen  November  27  to  December  31. 
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Station  rating  table  for  Indian  Creek  in  Strawberry  Valley,  Utah,  from  April  I4  to  November 

26, 1906. 


Gag© 
heli^t. 

Discharge. 

Gage 
helj^t. 

Diachaige. 

i     Gage 
height. 

Feet. 

1.30 

1        1.40 

Di«ha.^JI     0^,_ 

Discbaise. 

Feet. 
0.90 
1.00 

Second-feet.  1     Feet. 
8.2             1.10 
13.2    1        1.20 

! 

Second-feet. 
20 
27 

Second-feet. 
35 
43 

1      Feet. 
1.50 
l.GO 

Secondrfcei, 
51 

59 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  seven  dis- 
charge measurements  made  during  1905.    It  is  well  defined  between  gage  heights  0.9  foot  and  1.4  feet. 

Estimated  monthly  discharge  of  Indian  Creek  in  Sirawbemj  V alley ,  Utah,  for  1905. 


Month. 


April  14^1.. 

May 

June 

July 

August 

September. . 

October 

November.. 
December  a. 


Discharge  in  second-feet. 


Maximum.  1  Minimum.      Mean. 


56 
42 
28 
15 
13 
14  I 
11  I 
11 
11  , 


13 
17 
15 
12 
11 
10 

9 

6.5 
11 


The  period . 


22.3 
27.1 
20.9 
13.6 
12.1 
11.1 
9.8 
8.4 
11.0 


Tot&I  In 
t  aere-feci 


1.6C6 
1,244 

836 
744 

660 

esQS 

an" 

57». 


,^l 


a  Daily  discharge  estimated  at  11  second-feet,  based  on  five  measurements. 
Note.— Daily  discharge  interpolated  for  missing  gage  heights. 

Table  of  evaporation  at  Fort  Duchesne,  Utah,  for  1904- 


Month. 


August  26-27... 

September 

October 

November  1-16. 


Total  for  period 

Average  daily  evaporation . 


Total 
evapora- 
tion in 
inches. 


0,35 

3.1s 

1.84 

.43 


5.8D 
0.0734 


MISCEI^T^ANEOUS  MEASITREMENTS. 

The  following  miscellaneous  metisurements  were  made  in  the  Duchesne  River  basin  in 
1904: 


Miscellaneous  discharge  measurements  made  in  Duchesne  River  drainage  basin  1904- 

I  l^ocolity. 


Date. 


April  21. 
April  22. 
May  19 . . 


Stream. 


Gage 
height. 


Duchesne. 

do.... 

.....do.... 


Myton,  Utah. 

....do 

....do 


Feet. 
6.20 
6.06 
8.13  I 


Dls> 

cbargfp, 

Sec.^. 
901 
766 
3.2S9 


PRICE   EIVEB   DRAINAGE   BASIIT. 
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PRICE  RIVER  DRAINAGE  BASIN, 


PRICE  RIVER  NEAR  HELPER,  UTAH. 

Price  River  rises  in  the  Wasatch  Mountains,  in  the  southeastern  part  of  Utah  County, 
flows  in  a  general  southeasterly  direction,  and  unites  with  Green  River  at  a  point  about  14 
miles  above  Greenriver,  Utah.  The  main  source  of  supply  is  the  snow  in  the  upper  reaches 
of  the  basin,  where  elevations  range  from  8,000  to  9,000  feet.  The  region  is  extremely 
rough  and  rugged.  The  principal  rock  is  a  loose  and  badly  disintegrated  sandstone.  There 
is  but  little  soil  and  practically  no  vegetation  except  for  small  groves  of  scrubby  cedar  and 
a  few  scattered  pines.  The  original  scanty  underbrush  and  grass  have  been  almost  entirely 
tramped  out  by  sheep  and  cattle.  The  river  is  subject  to  floods  in  the  spring  and  early 
summer,  during  which  time  it  carries  immense  quantities  of  sediment.  Gordon  and  %ian 
ant  creeks  are  the  main  tributaries.  They  are  both  short,  steep  streams  and  enter  the  river 
from  the  west  almost  at  right  angles. 

The  gaging  station  was  established  February  21,  1904.  It  is  located  on  the  upper  side 
of  the  ford  near  the  settlement  of  Spring  Glen,  about  3  miles  soifth  of  Helper,  Utah,  and 
350  feet  west  of  the  main  line  of  the  Denver  and  Rio  Grande  Railroad. 

The  channel  is  straight  for  about  125  feet  above  and  400  feet  below  the  station,  and  the 
banks  are  sufficiently  high  to  prevent  any  overflow.  The  bed  of  the  stream  is  composed  of 
fine  gravel  and  sand  and  shifts  slightly,  especially  during  high  water.  Information  in 
n^ard  to  winter  conditions  is  incomplete. 

Low-water  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  a  2  by  4 
inch  post  driven  in  the  left  bank  S.  8^  W.,  2J  feet  from  the  gage.  The  course  of  the  section 
is  N.  44*'  W. '  A  2  by  4  inch  post  marks  the  position  of  the  gaging  station  on  the  right 
bank.  Measurements  during  high  water  are  impossible,  as  there  is  no  provision  for  crossing 
except  by  wading. 

The  gage,  which  was  read  daily  during  1905  by  John  Try  on,  is  a  staff  driven  into  the 
stream  bed  and  supported  at  the  top  by  a  timber  buried  in  the  bank.  The  gage  is  referred 
to  bench  marks  as  follows:  (1)  A  Standard  United  States  Geological  Survey  cap  cemented 
in  a  sandstone  bowlder  embedded  in  the  bank  at  a  point  S.  65°  E.  23  feet  from  the  gage; 
elevation,  12.55  feet  above  the  zero  of  the  gage,  and  so  marked.  (2)  A  cross  chiseled  on  a 
large  bowlder  embedded  in  the  bank  S.  6°  E.  19.2  feet  from  the  gage,  marked  "B.  M.;" 
elevation,  11.19  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Wate> 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  128-130. 


Discharge  meamirements  of  Price  River  near  Helper ,  Utah,  in  1905. 


wiA*u  '  Area  of  i     Mean 
widtn.  section,     velocity. 


Date. 


January  21... 
February  17.. 

March  17 

April  25. 

May  13 

June  2 

August  21.... 


Hydrographer. 


C.  Tanner 

W.  G.  Swendsen. 

....do 

....do 

....do 

....do 

A.  B.  Larson 


Feet. 
38 
48 
52 
55 
53 
79 
47 


Sq.ft. 
25 
37 
50 
63 
78 
153 
24 


\Ft.  per  sec. 
0.87 
1.02 
1.36 
1.88 
1.96 
3.76 
.48 


Gage 

height. 

Feet. 
3.35 
3.40 
3.65 
3.95 
4.00 
4.92 
3.22 


Dis- 
charge. 


6ec.-ft. 
22 


119 
154 
575 
11.5 
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Daily  gage  height ^  in  feet,  of  Price  River  Thear  Helper ^  Utah,  for  1905. 


Day. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 
3.3 

Feb. 

Mar. 
3.45 

Apr 
3.55 

May. 
4.5 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 
3.35 

4.9 

3.5 

3.4 

3.2 

3.5 

3.3 

3.3 

3.3 

3.35 

3.45 

3.6 

4.5 

4.9 

3.4 

3.4 

3.2 

3.5 

a.3 

3.3 

3.35 

3.35 

3.45 

3.65 

4.5 

4.9 

3.4 

3.6 

3.2 

3.4 

3.4 

3,3 

3.3 

3.35 

3.45 

3.65 

4.3 

4.9 

3.4 

3.4 

3.2 

••3.4 

3.4 

3.3 

3.3 

3.35  1 

3.45 

3.65 

4.2 

4.9 

3.4 

3.4 

3.3 

3.4 

3.3 

3.3 

3.3 

3.35 

3.45 

3.45 

4.2 

4.8 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.4 

3.45 

3.15 

4.1 

4.6 

3.4 

3.4 

3.4 

3.4 

3.3 

3-2 

3.3 

3.4 

3.5 

3.15 

4.2 

4.6 

3.4 

3.3 

3.4 

3.4 

3.3 

3,2 

3.3 

3.4 

3.45 

3.15 

4.2 

4.5 

3.4 

3.3 

3.4 

3.4 

3.3 

3.2 

3.3 

3.4 

3.'45 

3.15 

4.1 

4.5 

3.4 

3.3 

3.4 

3.4 

3.3 

3.3 

3.3 

3.4 

3.5 

3.25 

4.0 

4.4 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 

3.4 

3.4 

3.35 

4.0 

4.3 

3.4 

3.4 

3.3 

3.3 

3.3 

3,3 

3.4 

3.55 

3.55 

3.35 

4.0 

4.2 

3.4 

3.4 

3.3 

3.3 

3.3 

3.2 

3.3 

3.6 

3.55 

3.35 

4.1 

4.2 

3.4 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.6    1 

3.55 

3.45 

4.1 

4.2 

3.4 

3.3 

3.2 

3.3 

3.3 

3.2 

3.3 

3.6 

3.55 

3.5 

4.1 

4.1 

3.4 

3.2 

3.2 

3.3 

3.3 

3.2 

3.4 

3.6 

3.65 

3.45 

4.3 

4.1 

3.4 

3.2 

3.2 

3.3 

3.3 

3.2 

3.3 

3.4 

3.65 

3.45 

4.4 

4.1 

3.3 

3.2 

3.2 

3.3 

3.4 

3.2 

3.3 

3.4 

3.65 

3.45 

4.6 

4.1 

3.3 

3.2 

3.2 

3.3 

3.3 

3.2 

3.3 

3.65 

3,45 

4.8 

3.9 

3.3 

3.2 

3.2 

3.3 

3.3 

3.2 

3.35 

3.4 

3.65 

3.4 

4.9 

3.9 

3.3 

3.2 

3.2 

3.3 

3.3 

3.2 

3.35 

.3.4 

3.6 

3.4 

4.9 

3.8 

3.3 

3.2 

3.2 

3.4- 

3.3 

3.2 

3.35 

3.5 

3.55 

3.4 

4.9 

3.8 

3.3 

3.2 

3.2 

3.4 

3.4 

3.3 

3.35 

3,45 

3.55 

3.4 

4.9 

3.7 

3.3 

3.2 

4.5 

3.4 

3.4 

3.2 

3.35 

3.45 

3.65 

3.95 

5.0 

3.6 

3.4 

3.2 

3.5 

3.4 

3.4 

3,2 

3.3,5 

3.5 

3.65 

4.0 

5.0 

3.6 

3.3 

3.2 

3.4 

3.4 

3.3 

3.2 

3.35 

3.5 

3.6 

4.2 

5.0 

3.6 

3.3 

3.3 

3.3 

3.4 

3.4 

3,2 

3.35 

3.5 

3.55 

4.3 

5.1 

3.5 

3.3 

3.2 

3.3 

3.4 

3.3 

3.2 

3.35 



3.55 

4.3 

5.1 

3.5 

3.3 

3.3 

6.8 

3.4 

3.2 

3.2 

3.35 



3.45 

4.4 

5.1 

3.5 

•3.3 

3.3 

3,6 

3.4 

3.3 

3.2 

3.35 



3.45 



4.9 

3.5 

3.4 

3.3 



3.3 



3.1 

Note.— These  gage  heights  are  liable  to  some  error.    Observer  made  no  report  of  ice  conditions, 
but  it  i.s  probable  that  the  river  was  frozen  for  short  periods. 

Station  rating  table  for  Price  River  near  Helper,  Utah,  from  January  1  to  December  31, 190o. 


Gage 
height. 

Feet. 
3.10 

1 
Discharge. 

Gage 
height. 

DischaxKe.  US^'i. 

Dischaige. 

j     Ga«e 
height. 

:  Discharge. 

SecoTid-feet.l 
4 

Feet. 
3.60 

1                    |i 
^Second-feel.,     Feet. 

60    1'        4.10 

Second-feet. 
182 

1     Feei. 
'        4.60 

1 

Secowi-feet. 
1             404 

3.20 

9    "        3.70 
18    |l        3.80 

78    ||        4.20 

219 

1        4.70 

j             455 

3.30 

98     1        4.30 
1              122     '        4.40 

280 

4.80 

'             506 

3.40 

30    ||        3.90 

305 

4.90 

1             563 

3.50 

44    I 

4.00 

I             150    1         4.50 

354 

5.00 

1 

1             620 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  12diichAiigP 
measurements  made  during  1904-1905.    It  is  well  defined  l>etwcen  gage  heights  3.2  feet  and  4.9  feet. 
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E^imaied  monthly  disduirge  of  Price  River  near  Helper ,  Utah,  for  1905. 


Month. 


January  « . . 
February... 

March 

April 

May 

June 

July 

August 

September.. 

October 

Novemner. . 
December  a  . 


The  year. 


Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


90 
60 
60 
305 
678 
563 
44 
44 
1,740 

M 

30 
18 


1,740 


18 
24 
37 
6 

150  I 


44 


18  I 

9 

9  I 
18  1 

9 

4 


21.1 
36.3 
49.8 
71.5 

379 

254 
25.8 
18.8 
87.8 
26.3 
20.5 
12.0 


83.6 


Total  in 
acre-feet. 


1,297 
2,016 
3,062 
4,254 
23,300 
15, 110 
1,586 
1,156 
5,224 
1,617 
1,220 
738 


60,580 


a  No  ice  record,  dladiaxge  applied  as  for  open  channel. 

GRAND   RIVER   DRAINAGE   BASIN. 

AREA  AND  EXTENT. 

Grand  River  and  its  tributaries  drain  an  area  comprising  approximately  26,180  square 
miles,  of  which  22,290  are  in  Colorado  and  the  rest  in  eastern  Utah.  E2ast  and  southeast  the 
basin  is  limited  by  the  high  ranges  of  the  Continental  Divide,  which  separate  it  from  the 
basins  of  the  Platte  and  the  Arkansas  rivers.  On  the  north  are  the  White  River  and  Book 
Cliffs  plateaus,  while  westward  it  extends  to  the  canyon  district  of  the  Colorado  . 

The  tributaries  include  innumerable  small  creeks  and  five  large  streams,  viz,  Blue,  Eagle, 
Roaring  Fork,  Gunnison,  and  Dolores  rivers. 

In  the  following  account  of  the  work  of  the  United  States  Geological  Survey  in  this  re^on 
during  1905  the  basin  has  been  subdivided,  the  main  river  being  described  first  and  the 
tributaries  afterwards  in  their  order,  from  the  head  down. 

GRAND  RIVER. 
DESCRIPTION  OF  BASIN. 

Grand  River  rises  on  the  western  slopes  of  the  Rocky  Mountains  among  the  high  peaks  of 
the  Front  Range,  flows  in  a  general  southwesterly  direction  across  Colorado  into  Utah,  and 
unites  with  Green  River  to  form  the  Colorado.  From  source  to  mouth  the  total  distance 
traversed  is  about  350  miles. 

In  most  respects  the  Grand  is  a  typical  mountain  stream,  flowing  throughout  its  course  in 
a  succession  of  deep  canyons,  with  precipitous  and  ofttimes  perpendicular  walls  varying  in 
height  up  to  3,000  feet  above  the  water's  edge,  alternating  with  long,  narrow,  fertile  valleys. 

The  headwater  region,  comprising  approximately  50  per  cent  of  the  basin,  consists  of  a 
long  stretch  of  the  western  portion  of  the  Continental  Divide,  extending  from  the  north- 
central  portion  of  Colorado  southward  nearly  to  the  Colorado-New  Mexico  line,  a  distance  of 
260  miles,  and  separating  the  waters  of  the  Grand  from  those  of  the  Platte  and  Arkansas 
basins.  The  area  is  extremely  rugged,  elevations  ranging  from  7,000  to  14,000  feet.  Gradi- 
ents are  steep,  stream  channels  are  numerous,  and  tributaries  are  rapid,  the  fall  varying  from 
20  to  150  feet.  The  streams  of  this  region  derive  their  waters  chiefly  from  the  snow  masses 
on  the  Continental  Divide  and  furnish  the  perennial  discharge  of  the  Grand.  The  intermedi- 
ate or  middle  portion  of  the  basin,  consisting  largely  of  broken  and  scoured  plateaus  of  sedi- 
mentary origin,  contributes  a  relatively  small  amount  of  the  run-off,  the  tributaries  being 
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few  and,  with  the  exception  of  Gunnison  River,  insignificant.  The  lower  portion  of  the 
basin,  immediately  adjacent  to  the  Colorado-Utah  State  line,  is  an  arid,  much  eroded  region, 
furnishing  an  appreciable  run-off,  which  carries  a  large  amount  of  sediment. 

The  laigest  tributaries  of  the  headwater  region  are  Frazer,  WiUiams  Fork,  Troublesome, 
Blue,  and  Muddy  rivers,  which  add  their  waters  to  the  Grand  before  it  leaves  Middle  Park. 
Eagle  River  comes  in  near  Eagle,  just  above  the  point  where  the  river  enters  Grand  River 
Canyon,  and  Roaring  Fork  unites  with  it  just  below  the  mouth  of  the  canyon  at  Glenwood 
Springs.  At  Grand  Junction,  Colo.,  the  river  receives  the  waters  of  its  laigest  tributary, 
Gunnison  River,  and  thereafter  no  other  stream  of  importance  enters  until  the  Dolores  comes 
in,  15  miles  west  of  the  Utah  boundaiy. 

A  peculiar  feature  of  the  drainage  is  what  might  be  termed  its  one-sided  nature,  practically 
all  its  important  tributaries  entering  the  river  from  the  east.  That  part  of  the  basin  lying 
north  aiid  west  of  the  Grand  is  much  less  extensive  in  area,  is  lower,  and  is  generally  broken 
and  barren,  and  a  considerable  portion  of  the  waters  of  its  streams  is  diverted  for  irrigation. 

The  geological  formations  of  the  basin  range  from  the  granite  and  maases  of  igneous 
origin  on  the  crest  of  the  Continental  Divide  to  the  younger  and  less  resistant  sedimentary 
rocks  of  the  plateau  region.  The  soils  of  the  upper  basin,  though  shallow,  generally  caa- 
tain  considerable  oi^nic  matter;  those  of  the  intermediate  basin  are  laxgely  decomposed 
and  disintegrated  sedimentary  rocks,  in  the  lower  basin  the  soils  consist  of  adobe  cla^-s 
and  sandy  loams,  which  grade  imperceptibly  from  one  to  the  other.  The  scant  vegetation 
of  the  lower  basin  renders  soil  erosion  large. 

The  mountainous  portion  of  the  basin  is  still  well  covered  with  forests  of  spruce,  quaking 
aspen,  cedar,  and  pinon,  and  the  forestation  of  the  intermediate  basin  is  fair.  The  con- 
trolling vegetation  of  the  lower  basin  is  sagebrush,  chico,  and  cactus  pads,  with  scattered 
pines,  cedars,  and  pinons. 

The  precipitation  ranges  from  5  to  10  inches  in  the  lower  basin,  10  to  20  inches  in  the 
intermediate  region,  and  20  to  30  inches  in  the  headwater  region.  By  far  the  greater  part 
of  this  is  in  the  form  of  snow. 

Natural  storage  within  the  basin  is  limited  to  a  few  small,  high,  mountain  lakes.  The 
stream  channels  of  the  upper  basin  are  bordered  to  some  extent  by  flat  bottom  lands,  which 
are  used  as  meadows  and  which  are  irrigated  by  a  large  number  of  small  ditches.  In  the 
intermediate  basin  are  a  few  small  reservoirs  storing  snow  and  flood  waters.  A  number  of 
pumping  plants  also  draw  upon  this  district.  Irrigation  is  extensively  practiced  in  the 
Uncompahgre,  Gunnison,  and  Grand  valleys,  and  a  large  project  now  under  construction 
by  the  Reclamation  Service  will  require  1,200  second-feet  of  the  discharge  of  Gunnison 
River.    The  immense  power  possibiUties  of  the  Grand  are  at  present  but  Httle  developed. 

NORTH  FORK  OF  GRAND  RIVER  NEAR  GRAND  LAKE,  COIX). 

This  station  was  established  July  29,  1904.  It  is  located  at  the  highway  bridge  between 
Grand  Lake  and  Hot  Sulphur  Springs,  Colo.,  about  3  miles  southwest  of  Grand  Lake  post- 
office,  in  T.  3  N.,  R.  76  W.  The  nearest  railroad  station  is  at  Granby,  on  the  Denver, 
Northwestern  and  Pacific,  15  miles  distant. 

The  channel  is  straight  for  about  500  feet  above  and  for  150  feet  below  the  station.  Both 
banks  are  about  2  feet  high  and  are  covered  with  heavy  sod,  willows,  and  scattered  pine 
trees.  The  ground  slopes  upward  from  the  top  of  the  banks  rather  abruptly,  so  that  even 
at  very  high  stages  the  overflow  is  confined  to  a  comparatively  narrow  channel.  The  bed 
of  the  stream  at  the  station  and  for  a  considerable  distance  above  and  below  is  covered 
with  large  bowldei's,  which  at  high  water  cause  a  boiling  and  wave  motion  and  at  low  stages 
eddies  and  in  some  places  dead  water.  The  channel  is  very  rough  and  has  a  great  falL 
There  is  but  one  channel  at  all  stages.  The  ordinary  range  of  gage  heights  is  about  3  feet. 
Gage  readings  are  impracticable  during  the  winter  months  owing  to  the  formation  of  ice 
at  the  rod.    The  section  is  not  entirely  satisfactory,  but  it  is  the  best  available. 


0BAND  BIVKR. 


71 


Discharge  measurements  are  made  at  the  higher  stages  from  the  downstream  side  of  the 
single-span  wooden  bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  a  16-penny  nail  driven  into  the  bridge  floor  over  the  north  face  of  the  right  abutment 
and  marked  zero  with  black  paint. 

The  gage,  which  was  read  twice  each  day  during  1905  by  G.  W.  Carr,  is  a  staff  attached 
vertically  to  the  downstream  edge  of  the  right  abutment  of  the  bridge.  The  gage  reads 
from  2  to  10.3  feet,  the  2-foot  mark  resting  on  the  bed  of  the  stream.  The  bench  mark  is 
a  10-penny  nail  driven  into  a  notch  cut  in  the  northeast  root  of  a  12-inch  pine  tree  which 
stands  at  the  right  end  of  the  bridge  on  the  downstream  side;  elevation,  8.36  feet  above 
the  zero  of  the  gage.    The  elevation  of  the  station  above  sea  level  is  about  8,400  feet. 

A  description  of  this  station  with  gage-heights  and  dischaiige  data  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  130-132. 


Discharge  Tneasuremenis  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Mav  5 

W.  A.  Lamb.. . 

Feet. 
39 
43 
53 
52 
39 
39 
39 
39 

Sq.ft. 
80 
122 
159 
137 
99 
87 
80 
63 
55 
40 

Ft.  per  sec. 
1.80 
3.47 
4.99 
4.20 
3.06 
1.59 
1.28 
1.02 
.75 
.65 

May  30 

do 

June  11 

do 

June  30 

do 

July  7 

.....do 

July  26 

do 

August  2 

do 

August  16 

...do 

September  9 

do 

38 
38 

September  18.. 

do 

height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

4.10 

144 

4.80 

423 

5.60 

793 

5.20 

576 

4.60 

305 

4.15 

138 

4.00 

102 

3.76 

64 

3.60 

41 

3.49 

32 

Daily  gage  height,  in  feet,  cf  North  Fork  of  Grand  River  near  Grand  Lake,  C  do.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8, 

9, 
10 
11 
12 
13 
14 
1,^. 
16 
17. 
18. 
19. 

ao. 

21. 
22. 


Apr. 

3.3 

3.3 

3.3 

3.3 

3.3 

3.35 

3.3 

3.3 

3.35 

3.3 

3.3 

3.35 

3.4 

3.4 

3.4 

3.4 

3.42 

3.5 

3.48 

3.5 

3.52 

3.52 


May       June.      July. 


-I- 


.38 
.4 
.3 
.2 
.08 
.95 
.12 
,28 
35 
.25  I 
,12! 
1 

15 
1    I 
1    ' 
,3    ' 

;! 

75  I 

«   I 

88 
05 


6.2 

6.22 

5.4 

5.8 

5.8 

5.78 

5.8 

5.88 

6.2 

6.1 

5.6 

5.7 

5.85 

5.7 

5.75 

5.85 

5.68 

5.45 

5.35 

5.2 

5.3 

5.3 


5.05 

5.05 

4.95 

4.7 

4.6 

4.6 

4.55 

4.62 

4.6 

4.58 

4.58 

4.5 

4.55 

4.52  I 

4.62  ' 

4.58  I 

4.52  I 

4.45  I 

4.3  ; 

4.3  , 
4.32  I 
4.22 


Aug. 


4.02 

4.0 

3.98 

3.98 

3.92 

3.9 

3-.  88 

3.82 

3.8 

3.8 

3.82 

4.02 

3.9§ 

3.85 

3.8 

3.78 

3.72 

3.7 

3.7 

3.68 

3.65 

3.62 


Sept. 


3.6 

3.62 

3.68 

3.62 

3.6 

3.6 

3.58 

3.55 

3.55 

3.55 

3.5 

3.5 

3.5 

3.48 

3.48 

3.45 

3.5 

3.52 

3.5 

3.5 

3.5 


Oct.    I   Nov. 


Dec. 


3.55 

3.52 

3.5 

3.5 

3.5 

3.48 

3.45 

3.45 

3.48 

3.48 

3.5 

3.5 

3.5 

3.6 

3.5 

3.5 

3.5 

3.48 

3.42 

3.52 

3.65 

3.68 


3.48  I 

3.5  I 
3.62  I 
3.68 

3.6  I 
3.58  I 
3.48  ' 
3.35  ' 
3.38  I 
3.45  ' 

-; 

3.5  |, 

3.45 

3.5 

3.45 

3.35 

3.38 

3.4 

3.55 

3.5 

3.45 

3.4 


4.28 

3.45 

3.4 

3.38 

3.4 

3.88 

3.8 

3.4 

3.38 

3.85 

3.05 
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DaUy  gage  heigJU,  in  feet,  of  North  Fork  of  Grand  River  near  Orand  Lake,  Colo.,  for  1905- 

Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

3.62 

3.6 

3.52 

3.5 

3.5 

3.5 

3.5 

3.48 

3.45 

Nov. 

Der. 

23 

3.55 

3.58 

3.6 

3.62 

3.75 

3.92 

4.02 

4.15 

5.1 

5.02 

4.92 

4.88 

4.92 

4.95 

4.88 

4.85 

6.05 

5.38 

5.65 

5.75 

5.7 

5.7 

5.55 

6.42 

5.36 

4.15 

4.15 

4.18 

4.12 

4.15 

4.15 

4.1 

4.1 

4.05 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.68 

3.62 

3.6 

3.48 

3.45 

3.5 

3.5 

3.48 

3.45 

3.45 

3.52 

3.4 
3.5 

24 

25 

3  52  ' 

26 

3.55  1 

27 

3.45 

28 

3.4 

2^ 

3.4 

30 

3.5 

31 

Note.— Ice  conditions  during  December.  . 

Staiion  rating  table  for  North  Fork  of  Grand  River  near  Grand  Lake,  Coio.^from  January  1 

to  December  31, 1905. 


Gage 
height. 

DischaTgc. 

Gage 
height. 

Discharge 

Gage 
,  height. 

Discharge. ' 

Gage 
height. 

Dischaxigr. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.30 

17 

4.10 

130 

'        4.90 

434 

5.70 

861 

3.40 

24 

4.20 

160 

1        5.00 

479 

5.80 

927 

3.50 

33 

4.30 

194 

5.10 

526 

5.90 

996 

3.60 

43    1 

4.40 

230 

5.20 

575 

6.00 

1,057 

3.70 

55 

4.50 

267 

5.30 

627 

6.10 

1,141 

3.80 

69 

4.60 

306 

5.40 

681 

6.20 

1,230 

3.90 

■      85    1 

4.70 

347 

5.50 

738 

4.00 

105 

4.80 

390 

5.60 

798 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharp^ 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  3.5  feet  and  5.6  feet. 

Estimated  monthly  discharge  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  for  19*16. 


Month . 


April 

May 

June 

July 

August 

September. , 

October 

November.. 


Discharge  in  second-feet. 


Maximum.   Minimum. 


The  period. 


145 
526 
1,220 
502 
110 
53 
53 
53 


Mean. 


ToUl  Ja 


17 
95 
575 

118  I 

43 

28  I 
26 

20  I 


35.8 

291 

816 

254 
67,5 
35.-7 
34.2 
31.1 


17.  v«.. 
48,.=*0 
15,«3» 
4.1-V! 

2,lJtJ 


M.4oC 


GRAND  liAKE  OUTLET  AT  GRAND  L.AKE,  COLO. 

This  station  was  established  July  31, 1904.  It  is  located  at  the  footbridge  at  the  west  end 
of  Grand  Lake,  about  one-half  mile  south  of  Grand  Lake  post-office,  Oolo.,  in  sec.  6,  T.  3  N., 
R.  75  W.  The  nearest  railroad  station  is  1$  mUes  distant,  nt  Qranby,  on  the  Denver,  North- 
western and  Pacific  Railway, 


GBAND  BIVEB. 
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The  channel  is  straight  for  about  300  feet  alx)ve  and  for  150  feet  below  the  boat  station. 
Both  banks  are  about  3  feet  high,  and  their  level  tops  are  covered  with  white  pine  trees. 
The  stream  does  not  overflow  at  this  point,  which  is  one-fourth  mile  below  the  gage  and 
outlet.  The  current  is  swift  at  high  water  and  medium  at  lower  stages.  The  bed  of  the 
stream  is  composed  of  gravel  and  cobblestones  and  is  firai  and  free  from  vegetation.  At 
the  gage  both  banks  are  low  and  are  liable  to  overflow.  There  is  but  one  channel  at  all  stages. 
Gage  heights  have  an  ordinaiy  range  of  2.5  feet.  Ice  conditions  render  gage  readings 
impracticable  during  the  winter  months. 

High-water  measurements  are  made  from  a  boat  at  a  ford  about  one-fourth  mile  below 
the  gage.  Points  for  soundings  are  marked  at  5-foot  intervals  by  tin  tags  fastened  to  a  wire 
stretched  across  the  stream  50  feet  above  the  ford.  The  initial  point  for  soundings  is  the 
tree  to  which  the  wire  is  fastened  on  the  right  bank.  At  ordinary  and  low  stages  measure- 
ments are  made  by  wading  at  convenient  points  below  the  gage. 

The  gage,  which  was  read  twice  each  day  during  1905  by  J.  W.  Davies,  is  a  stafl^  attached 
vertically  to  the  southeast  comer  of  the  second  pier  from  the  north  end  of  the  footbridge, 
the  2-foot  mark  resting  on  the  bed  of  the  stream.  The  gage  is  referred  to  bench  marks 
as  follows:  (1)  A  cross  on  the  top  of  a  laige  granite  bowlder  85  feet  south  of  the  left  bank 
of  the  outlet  and  40  feet  west  of  the  lake,  marked  with  black  paint  "U.  S.  G.  S.  B.  M." 
elevation,  12.05  feet  above  the  zero  of  the  gage.  (2)  A  cross  cut  in  the  top  of  a  granite 
bowlder  1,198  feet  north  from  the  initial  point  for  soundings  and  marked  "  B.  M. ;''  elevation, 
14.93  feet  above  the  zero  of  the  g^ge.     Elevation  above  sea  level  is  about  8,500  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  132-134. 

Disckarffe  measurements  of  Orand  LaJce  Outlet  at  Grand  Lake,  Colo.,  in  1906. 


Date. 


Hydrographer. 


May  4 i  Wm.  A.  l^mb. 

May31 ' do 

Juno  11 ' do 

July  1 1 do 

Julys do 

July  27 j do..'. 

August  3. . I do 

August  17 ! do 

Septcsmber  11 .  -i do 

September  18 . .  I do 


wiH^h     Area  of  |     Mean 
wifitti    gection.  ,  velocity. 


Feet. 
48 
S6 
170 
156  i 
161  i 
120  I 
126, 
49  I 
36 
36 


Sq.ft. 
40! 

106  j 

347  I 

276  j 

222  ; 

137  1 

124  I 

47' 

34  I 

301 


Ft.  per 

1  1- 

I  3. 

'  2. 

j  2. 

1  ^• 

1 

1 
1 


sec. 
53 
28 

.39 
13 
39 

.34 

.07 
40 
82 
57 


Gage 

height. 

Dis- 
charge. 

Feet. 

Sec-ft. 

2.00 

76 

2.90 

345 

3.88 

830 

3.42 

585 

2.77 

308 

2.42 

184 

2.21 

133 

1.96 

66 

1.62 

28 

1.50 

17 

Note.— Measurements  made  at  different  sections. 


DaUy  gage  height,  in  feet,  of  Grand  Lake  Outlet  at  Grand  Txike,  Colo.,  for  1905. 


Day. 

1 
1 

1 

1 

1 1 

2 

3       

4 

5 

6 

7 

8 

9 

lO 

11 ,.... 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.34 

1.92 

3.22 

3.37  , 

2.34 

1.76 

1.48 

1.36 

2.02 

3.46  ' 

3.24  1 

2.28  ' 

1.74 

1.48 

1.38 

2.04 

3.64  1 

3.01 

2.22  ' 

1.62 

1.48 

1.39 

2.0 

3.98  , 

2.82  1 

2.19  , 

1.66 

1.48 

1.39 

1.96 

4.18  1 

2.74  1 

2.16  , 

1.68 

1.48 

1.39 

1.9 

4.03 

2.71  1 

2.13  1 

1.68 

1.47 

1.39  ' 

1.85 

4.02  1 

2.7 

2.1     ' 

1.69 

1.45 

1.39 

1.84 

4.11  ; 

2.74 

2.06  , 

1.7 

1.43 

1.4    ' 

1.92 

4.44 

2.72 

2.03 

1.68 

1.42 

1.48 

1.9tJ 

4.21 

2.71 

2.0    1 

1.66 

1.4 

1.52 

1.9(3 

3.9    1 

2.75  1 

2.0    1 

1.65 

1.39 
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Daily  gage  height,  infest,  ofOrand  Lake  Outlet  at  Grand  Lake,  Colo., far  1905 — Continued. 


Day. 


12., 
13. 
14.. 
15. 
Itt. 
17. 
18., 
19. 
20. 


22. 
23. 
24. 
25. 
26., 
27., 
28., 


Apr.      May. 


1.62 


.30. 
31. 


.63 
.64, 
.64  ' 
..64  I 
..64 
.66  j 
..72  I 
.76  I 


1.92 

1.9 

1.9 

1.87 

1.86 

1.96 

2.12 

2.24 

2.36 

2.48 

2.66 

2.94 

3.06 

2.96 

2.88 

2.9 

2.97 

2.89 

2.8 

2.9 


June.  I  July.      Aug.      Sept. 


Oct- 


3.9 
4.0 
3.9 
3.98 
4.12 
3.72 
3.69 
3.46 
3.32 
3.4 
3.38 
3.46 
3.66 
3.76 
3.87 
3.84 
3.74 
3.66 
'3.66 


2.78 

2.06 

2.75 

2.08 

2.74 

2.06 

2.76 

2.04 

2.76 

2,0 

2.68 

1.94 

2.62 

1.9 

2.56 

1.86 

2.56 

1.84 

2.54 

1.82 

2.52 

1.8 

2.47 

1.78 

2.42 

1.78 

2.4 

1.78 

2.42 

1.8 

2.43 

1.79 

2.41 

1.8 

2.41 

1.8 

2.42 

1.8 

2.38 

1.8 

1.62 

l.SO 

1.58 

1.54 

1.54 

1.52 

1.5 

1.49 

1.49 

1.49 

1.48 

1.47 

1.46 

1.44 

1.44 

1.44 

1.44 

1.45 

1.48 


I 


1.38 
1.37 
1.38 
1.39 
1.4 
1.42 
1.44 
1.43 
1.46 
1.44 
.1.44 
1.42 
1.42 
l.« 
1.43 
1.43 
1.43 
1.44 
1,47 
1.46 


Station  rating  table  for  Grand  Lake  Ovdet  at  Grand  Lake,  Colo.,  from  Janvjory  1  to  December 

31, 1906. 


Gage, 
height. 

Discharge. 

Feet. 

Second-feet. 

1.30 

10 

1.40 

13 

1.50 

18 

1.60 

25 

1.70 

34 

1.80 

46 

1.90 

60 

2.00 

77 

2.10 

98 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Dischaige. , 

Ga|fe 
height. 

DischftiKP- 

Feet. 
2.20 

Second-feet. 
122 

Feet. 
3.10 

Second-feet.^ 
433 

Feet. 
4.00 

Sccondrfeet. 
900 

2.30 

148    1 

3.20 

479 

4.10 

966 

2.40 

176 

3.30 

527 

4.20 

1,013 

2.50 

207 

3.40 

578    1 

4.30 

1,071 

2.60 

240 

3.  SO 

630    ' 

4.40 

1.130 

2.70 

275 

3.60 

682 

4.50 

1.190 

2.80 

312 

3.70 

735    , 

2.90 

350 

3.80 

789    1 

3.00 

390 

3.90 

844  ; 

1 

1 

Note.— Tlio  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  1905  and  is  well  defined. 


It  is  based  on  diarbAise 


Estimated  monthly  discharge  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  for  1905. 


Month. 


April 

May 

June 

July 

August 

September. 
October . . . 


The  period . 


Dischaige  in  second-feet.        j 


Maximum.  Minimum.  >    Mean. 


49 

416 

1,154 

563 

159 

41 

17 


Total  in 


170 
44 
15 
12 


168. 

785 

267 
76.2 
23.7 
14.7 


I 


1,351 

10.330 

46.710 

lt>,«» 

4,685 

1,410 

9M 

81,^0 
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NORTH  INI^ET  TO  GRAND  LAKS  AT  GRAND  LAK£,  COIX). 

This  station  was  established  August  3, 1905.  It  is  located  at  the  footbridge  which  crosses 
the  stream  about  100  yards  north  of  tlio  mouth  and  300  yards  east  of  Grand  Lake  post- 
office,  in  sec.  5,  T.  3  N.,  R.  75  W. 

The  channel  is  straight  for  300  feet  above  and  for  200  feet  below  the  station.  The  right 
bank  is  low,  is  covered  with  grasses  and  scattered  willows  and  white  pine  trees,  and  at  high 
stages  overflows  to  a  considerable  extent.  The  left  bank  is  high  and  is  covered  with  a  dense 
growth  of  white  pines  and  underbrush.  The^bed  of  the  stream  is  composed  of  lai^  cobble- 
stones and  gravel  and  is  permanent.  There  is  but  one  channel  at  all  ordinary  stages, 
broken  by  the  middle  pier  of  the  bridge.  The  current  is  swift  at  high  and  medium  at  low 
water. 

High-water  measurements  are  made  from  the  upstream  side  of  the  two-span  footbridge. 
The  initial  point  for  .soundings  is  a  40-penny  nail  driven  in  the  top  of  the  west  end  of  the 
north  stringer  of  the  bridge,  97  feet  from  bench  mark  No.  2.  The  point  is  marked  with 
black  paint.  Low-water  measurements  are  made  by  wading  at  convenient  points  above 
the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  J.  Cairns,  is  a  4-foot  timber  fas- 
tened to  the  west  face  of  the  outer  pier  of  the  bridge.  It  is  referred  to  bench  marks  as 
follows:  (1)  A  40-penny  nail  driven  horizontally  in  the  west  face  of  a  white  pine  tree  8  inches 
in  diameter  located  on  the  left  bank  of  the  stream,  20  feet  northeast  of  the  east  end  of  the 
bridge,  marked  ''U.  S.  B.  M.;''  elevation,  5.32  feet  alx)ve  the  zero  of  the  gage.  (2)  A 
40-penny  nail  driven  horizontally  in  the  east  face  of  a  white  pine  tree  1  foot  in  diameter 
located  on  the  right  bank  of  the  stream  97  feet  west  of  the  initial  point  for  soundings;  ele- 
vation, 4.43  feet  above  the  zero  of  the  gage. 

Discharge  meaauremenis  cf  North  Irdet  to  Grand  Lake  at  Grand  Lake,  Colo.,  in  1905. 


Date. 


Hydrographer. 


W.  A.  Lamb 


May  4 

May  31 do 

July  27 I do 

August  3 , do 

September  11. ., do 

September  18 do 


Gage 
height. 

Dis- 
charge. 

Feet. 
2.30 

Sec-ft. 
58 

3.05 

204 

2.40 

86 

2.30 

68 

1.90 

14 

1.85 

9.4 

NOTB.— Measurements  made  at  different  sections. 
Daily  gage  height,  in  feet,  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.,  for  1906. 

'  Aug.  Sept.  Oct.  ,  Nov.    Dec.  |' 


Day. 


1.. 

2.. 

3.. 

4.. 

5-. 

6-. 

7.. 

8.. 

9-. 
10.. 
11-. 
12.. 
IX. 
U.- 
15-. 
16.. 


2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
I  2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.15 
2.1 


2.0 
2.0 

1.9  ! 

1.9  I 
1.9' 
1.9  j 
2.0  ' 
1.9  1 
1.9  I 
1.9  I 
1.9! 
1.9  ' 
1.9  I 
1.9  ! 
1.9  I 
1.9  I 


1.8 

1 
1 


I 


Day. 


1.85 
8  '  1.85 
8  '  1.85 
8  I  1.85 
8  '  1.9 
8  !  1.9 
'  1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
8  I  1.9 
8  I  1.9 

8  I  1.9 

I 


I  1.85 
1.8 

I  1.8 
1.8 

!  1-8 

1.8 

'  1.8 

I  1.8 

I1.8 
I  1.8 
I  1.8 
I  1.8 

ii.9 

I  1.9 
I  1.9 
!  1.9 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Aug. 

Sept. 

Oct. 

Nov. , 

1 

Dec. 

2.1 

1.9 

1.8    } 

1.9  [ 

1.8 

2.1 

1.9 

1.8    1 

'■< 

1.8 

2.0 

1.9 

1.8  i 

1.9] 

1.8 

2.0 

1.0 

1.85  1 

1.9  1 

1.8 

2.0 

1.9 

1.95 

1.9  1 

1.8 

2,0 

1.9 

1.9 

1.9  1 

1.8 

2.0 

1.9 

1.9    1 

1.9  1 

1.8 

2.0 

1.8 

1.9    1 

1.9  1 

1.8 

2.0 

1.8 

1.85 

1.9  1 

1.8 

2.0 

1.8 

1.85 

1.9! 

1.8 

2.0 

1.8 

1.8 

1.9 

1.8 

2.0 

1.8 

1.8    1 

1.9 

1.8 

2.0 

1.8 

1.85  1 

1.9 

1.8 

2.0 

1.8 

1.9    1 

1.9 

1.8 

2.0 

1.95  1 

1 

1 

1.8 

IBB  17^-06 6 


76 


STREAM    MEASUREMENTS    IN   1905,   PART    XI. 


GRAND  RIVER  AT  HOT  SULPHUR  SPRINGS,  COLO. 

This  station  was  established  July  27, 1904.  It  is  Iwiated  at  the  highway  bridge  one-eightA 
mile  below  Hot  Sulphur  Springs,  Colo.,  in  sec.  3,  T.  1  N.,  R.  78  W.,  and  is  5  miles  above  the 
mouth  of  Williams  Fork  River. 

The  channel  is  straight  for  alwut  200  feet  below  the  station.  Above  the  station  it  is 
curved  at  almost  a  right  angle.  Both  banks  are  high  and  cjin  not  overflow.  The  bed  of  the 
stream  is  composed  of  bed  rock,  heavy  gravel,  and  large  bowlders  on  the  right  side,  while  on 
the  left  side  it  is  a  sloping  gravel  bar  extending  outward  to  the  left  abutment  of  the  bridp'. 
It  is  free  from  vegetation  and,  except  for  the  gravel  bar,  is  permanent.  There  is  but  one  rhan- 
nel  at  all  stages  broken  by  the  two  piers  of  the  bridge.  The  current  is  swift  and  at  low 
water  passes  under  the  bridge  squarely.  At  high  water  the  current  in  the  greater  part  of 
the  section  passes  under  the  bridge  at  an  angle.  The  accuracy  of  measurements  is  aITeet«l 
by  the  boiling  of  the  water  at  the  piers  and  by  the  large  bowlders  in  the  channel  l)eneath  the 
bridge.  During  the  spring  and  early  summer  of  1905  the  channel  100  feet  below  the  station 
was  somewhat  obstructed  by  large  bowlders  which  were  blasted  from  a  railroad  cut  on  the 
right  bank.  This  obstruction  backs  the  water  up  on  the  gage  to  a  considerable  extent  and 
at  extreme  low  stages  causes  dead  water  in  a  portion  of  the  cross  sections. 

Discharge  measurements,  except  at  very  low  stages,  are  made  from  the  upstream  side  of 
the  three-span  bridge.  The  initial  point  for  soundings  is  located  over  the  inner  face  of  tlie 
right  abutment  and  is  marked  with  a  circle  on  the  upstream  hub  rail.  A  st-ay  line  is  located 
30  feet  above  the  bridge. 

The  gage,  which  was  read  once  each  day  during  1905  by  Mrs.  Carrie  Wills,  consists  of  a 
vertical  staff,  bolted  vertically  to  the  downstream  end  of  the  first  pier  from  the  right  bank. 
The  gage  reads  from  2  to  10.8  feet,  the  2-foot  mark  resting  on  bed  rock.  The  gage  is  refenvd 
to  l)ench  marks  as  follows:  (1)  A  cross  painted  on  the  north  pier  above  the  gage  rod;  eleva- 
tion, 16.48  feet  above  the  zero  of  the  gage.  (2)  A  cross  cut  in  the  top  of  a  bench  on  the 
northwest  face  of  a  sandstone  clifT  on  the  east  side  of  the  road  50  feet  south  of  the  bridge;  el**- 
vation,  25.49  feet  above  the  zero  of  the  gage.  The  elevation  of  the  station  above  sea  le\el 
is  approximately  6,550  feet. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  cont-ained  in  Water- 
Supply  Paper,  No.  133,  United  States  Geological  Sur\^ey ,  pages  1 3.'>-l  37. 

Discharge  rneasyreinents  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  in  1905. 


Date. 

Hydrographer. 

'  Width. 

Area  of 
section. 

Mean 
velocity. 

Gace    , 
height,  j 

Di*- 
chargp- 

Mayl 

May  6 

May  29 

W.A.Lamb 

do 

...do 

Feet. 

80 

66 

!    '' 

106 

1        102 

74 

70 

1          «^ 

^ 

58 

54 

54 

Sq.ft. 
401 
333 
517 
665 
782 
446 
359 
269 
279 
284 
250 
251 

Ft.  per  sec. 
3.16 
2.14 
5.10 
6.27 
7.33 
3.46 
2.10  1 
1.28  . 
.99 
.99  , 
.81  1 
.73  , 

Feet. 
5.22 
4.40 
6.55 
7.85 
9.15 
5.52 
4.58 
3.95 
3.74 
3.60 
3.45 
3.43! 

Sec.-ff 
722 

Juno  3 

do 

4.1": 

June  9 

do 

5.7.t^ 

Julys 

do 

1.5t' 

July  25 

...do 

731 

August  16 

do 

Mi 

August  29 

do 

277 

September  9... 
ScptoinlH>r  15.. 
October  2 

do 

do 

do.... 

1N> 
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Daily  gage  hHghtf  in  feet ,  of  Grand  River  at  Hot  Sttlphir  Springs,  Coio.,  for  1005. 


Day. 


M&r. 


1 I  2.65 

2..* '  2.7 

3 1  2.7 

4 1  2.68 

5 '  2.68 

6 j  2.68 

7 2.68 

8 ]  2.68 

9 1  2.7 

10 1  2.65 

11 1  2.65 

12 '  2.66 

13 j  2.65 

14 1  2.68 

15 i  2.65 

16 '  2.68 

17 1  2.7 

18 '  2.65 

19 1  2.65 

2d I  2.7 

21 '  2.65 

22 i  2.7 

23 '  2.7 

24 ;  2.65 

25 2.7 

26 1  2.7 

27 2.66 

2.S 2,75 

29 2.75 

30 2.8 

31 ,  2.85 


Apr. 

May. 

2.9 

5.35 

2.95 

5.58 

2.75 

5.38 

2.65 

4.98 

2.75 

4.8 

2.8 

4.58 

3.0 

4.7 

3.15 

4.8 

I  I  I  i 

Juno.      July.   '    Aug.    ,   Sept.   |    Oct. 


3.4 

3.6 

3.58 

3.62 

3.58 

3.55 

3.5 

3.75 

3.6 

3.78 

4.02 

3.95 

3.8 

3.88 

3.95 

4.22 

4.05 

4.08 

4.48 

4.62 

4.65 

4.88 


7.4  , 
7.55  ' 
7.8    I 

8.5  I 
8.95  ; 

8.4  I 
8.5 

9.05  I 
8.75 
8.25  I 
8.25  ! 
8.25 
8.0 
8.05  j 
7.65 
7.55  I 
7.65 
7.88 
7.85 
7.4 
7.4 
7.46 
7.1 
7.15 
7.5 
7.45 
7.5 
7.55 
7.4 
7.1 


I 


6.75 
6.35  I 

6.1  I 
6.0  I 
5.46  I 
5.45 
5.45  I 
5.42  I 
5.42  I 
5.45  , 
5.42  ' 
5.42  { 
5.42  ' 
5.42  I 
5.45  ! 
5.22  I 
5. 18  I 
5.05  I 

5.02  I 
4.98  I 
4.9    I 
4.75  I 
4.58 
4.45 
4.42 
4.42 
4.46 
4.46 
4.46 
4.6 
4.6 


4.55  I 
4.6    ; 
4.6    I 
4.45 
4.3    ' 

4.3  I 
4.25  I 
4.2  I 
4.22  I 
4.28  ' 
4.2  I 
4.05  I 
4.0 

4.0 ; 

4.02  j 
4.08  I 
3.95  i 
3.92  ' 
3.9 
3.88  \ 
3.85  , 
3.8  I 
3.78  I 
3.75  I 
3.58  I 
3.45 

3.4  ' 
3.4    I 
3.42  I 
3.38 
3.4 


3.35 

3.3 

3.4 

3.4 

3.32 

3.32 

3.4 

3.4 

3.32 

3.3 

3.32 

3.3 

3.32 

3.22 

3.2 

3.2 

3.0 

3.0 

3.4 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.48 


t 


3.5    j 

3.5    I 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4     I 

3.42  , 

3.48  1 

3.42  1 

3.4    I 

3.4     ' 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.45 

3.45 

3.46 

3.45 

3.45 


Nov. 

3.45 

3.45 

3.45 

3,5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.48 

3. 45 

3.42 

3.42 

3.42 

3.42 

3.42 

3.4 

3.4 

3.4 


Station  rating  table  for  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  from  July  27,  1904,  to 

April  15,  1905. 


heSTt.  |^»-»^n?-!hSX|^i«*-«- 


Feet. 
2.60 

1                      'l 
\8e(ond^f€et.: 

1             185    1 
1             215 

Feet. 
2.90 

Second^feet. 
276 

2.70 

3.00 

313 

2.80 

245     1 

1 

3.10 

355 

l,«^,.  JDUcha.Ko.|:,«^l|Di^ha.^,. 


Feet. 
3.20 
3.30 
3.40 


SecoTid'fert .  \      Feet . 


402 
450 
501 


3.50 
3.60 


Second-feet. 
554 


Note. — The  above  table  is  applicable  only  for  open-channel  conditions.    1 1  is  based  on  four  dischargo 
mcajiurements  made  during  1904  and  is  well  defined. 
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STREAM    MEA8UBEMENTS   IN    1905,   PART   XI. 


Station  rating  table  for  Grand  River  at  Hot  Stdpkur  Springs ^  Colo.,  from  May  1  to  Decem- 
ber SI,  1905. 


OeLOo 
height. 

DIschaige. 

Second-feet. 
05 

hei^. 

Dischaige. 

1     Gage 
1  height. 

Diachazge. 

1  he^. 

Diachaige.l 

Feet. 
3.00 

Feet. 
4.20 

Second-feet. 
500 

Feet. 
5.40 

Second-feet. 
1,430 

Feet. 
7.20 

Secoml-fect. 
3,360 

3.10 
3.20 

110 
130 

4.30 
4.40 

560 
620 

'        5.50 
1        5.60 

1,530 
1,630 

1        7.40 
1        7.60 

3,600 
3,840   1 

3.30 
3.40 

150 
180 

4.50 
4.60 

680 
750 

5.70 
1        5.80 

1,730 
1,830 

'        7.80 
1        8.00 

4,080  ' 
4,320    , 

3.  SO 
3.60 

210 
240 

4.70 
4.80 

820 
900 

1        6.90 
1        6.00 

1,930 
2,030 

8,20 
1        8.40 

4,560  : 
4,800 

3.70 
3.80 
3.90 

280 
320 
360 

4.90 
5.00 
5.10 

980 
1,060 
1,150 

1        6.20 

6.40 

,        6.60 

2,250 
2,470 
2,000 

8.60 
1        8.80 
1        9.00 

5,040  , 
5,2S0  ' 
5,5« 

4.00 
4.10 

400 
450 

5.20 
5.30 

1,240 
1,330 

I        7.00 

2,910 
3,130 

9.20 

1 

5,800 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  twelve discharcf 
measurements  made  during  1005.  It  is  well  defined  above  gage  height  3.4  feet.  Owing  to  cbAOgin^ 
conditions  from  April  15  to  April  30  the  above  table  has  been  applied  indirectly  for  that  period. 

Estimated  monthly  discharge  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  for  19(^. 


GRAND  RIVER  NEAR  KREMMLING,  COLO. 

This  station  was  established  July  24,  19Q4.  It  is  located  at  the  mouth  or  upper  end  t>f 
Gore  Canyon,  about  3  miles  southwest  of  Eremmling,  Colo. 

The  channel  is  straight  for  about  100  feet  above  and  for  150  feet  below  the  station.  Th» 
right  bank  is  the  grade  of  the  Denver,  Northwestern  and  Pacific  Railway;  the  left  bank  L< 
abrupt  and  is  covered  with  bowlders  and  bushes;  neither  bank  overflows.  The  bed  of  ih» 
stream  is  composed  of  sand,  silt,  and  bowlders  and  is  very  shifting,  the  change  in  channel 
being  as  great  as  10  feet  in  places.  The  channel  scours  out  during  high-water  stagvs  au^ 
gradually  fills  up  again  as  the  water  subsides.  There  is  but  one  channel  at  all  stages.  Thi 
current  is  very  sluggish  at  low  water  and  medium  to  swift  at  high  water.  Gage  height* 
have  a  range  of  about  15  feet  during  an  ordinary  season.  Ghige  readings  in  the  winter 
months  are  somewhat  affected  by  ice  in  the  channel.  The  shifting  of  the  bed  makes  th- 
development  of  a  good  rating  curve  a  difficult  matter.  The  station  is  not  entirely  satis- 
factory, but  it  is  the  lx»st  location  available  below  the  mouth  of  Blue  River. 

DLschargo  measurements  are  made  from  a  cable  stretched  across  the  river  just  below  ih 
gage  and  about  150  feet  above  the  wagon  bridge.    The  cable  is  approximately  2S0  feet 
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long  and  is  tagged  with  tin  tags  marked  every  5  feet  from  the  top  of  the  right  bank,  which 
is  a  high  sandstone  clifT,  to  the  top  of  the  left  bank.  The  initial  point  for  soundings  is  the 
face  of  the  rock  to  which  the  cable  is  anchored  on  the  right  bank. 

Gage  readings  at  this  station  were  made  twice  each  day  during  1905  by  J.  C.  Harper. 
Hie  original  equipment  consisted  of  a  wire  gage  attached  to  the  cantilever  arm  of  the 
frame  to  which  the  gage  rod  was  spiked  in  a  horizontal  position.  This  gage  was  destroyed 
by  high  water  in  June,  1905,  and  after  the  water  had  subsided  the  old  gage  was  placed  on  a 
new  cantilever  arm  similar  to  the  old  one  but  about  3  feet  higher,  the  gage  datum  remain- 
ing the  same  and  the  wire  was  replaced  by  a  standard  chain.  The  length  of  the  chain  is 
36.50  feet.  Bench  mark  No.  1  is  a  cross  cut  in  the  east  face  of  a  laige  bowlder  on  the  right 
bank  about  20  feet  south  of  the  cable  marked  with  black  paint  "U.S.  B.M.;"  elevation, 
25.03  feet  above  the  zero  of  the  gage.  The  elevation  above  sea  level  is  about  7,250  feet. 
Bench  mark  No.  2  is  a  cross  cut  and  painted  block  on  top  of  a  cone-shaped  granite  bowlder 
on  the  left  bank  of  the  river  about  50  feet  downstream  from  the  gage.  Elevation  of  bench 
mark  above  gage  datum  is  9.57  feet.    This  bench  mark  is  submeiged  at  high  water. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Watei^* 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  137-139. 

Discharge  measurements  ofOrand  River  near  Kremmlingf  CdU>.,  in  1905. 


Date. 


Hydrogiapher. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Oase 
height. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

115 

775 

2.27 

5.24 

118 

1,190 

1.97 

6.48 

141 

1,810 

3.08 

10.98 

leo 

2,688 

4.24 

15.14 

IfiO 

2,362 

3.67 

13.05 

142 

2,183 

3.32 

11.81 

135 

1,945 

2.97 

10.22 

106 

1,293 

1.40 

5.80 

116 

1,310 

1.30 

5.15 

104 

920 

.93 

3.10 

102 

400 

1.68 

2.38 

104 

380 

1.72 

2.29 

100 

271 

1.85 

1.83 

101 

202 

2.09 

1.60 

Dis- 
charge. 


April  28l 

llayia 

May  27. 

June  6 

June  16 

June  18 

June  27 

July  13. 

JiiJy22L 

August  10. 

August  25 

September  5.. 
September  14 . 
September  27 . 


W.A.Lamb 

....do 

....do 

...  do 

....do 

M.  C.  Hinderlider. 

W.  A.  Lamb 

....do 

....do 

....do 

....do 

....do 

...  do 

....do 


Sec.-ft. 

1,762 

2,344 

5,576 

11,400 

8,668 

7,248 

5,777 

1,927 

1,703 

852 

680 

655 

500 


DaUy  gage  height,  in  feet,  of  Grand  River  near  Kremmling,  Colo.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.41 

L36 

1.18 

LOl 

.96 

.94 

.88 

.76 

.78 

.08 

.96 

.88 

.88 

.86 

0.05 
.97 
.05 
.05 
.93 
.97 
.85 
.98 
.83 
.76 
.84 
.80 
.95 
.95 

LOO 
L06 
L14 
LOO 
L06 
L16 
L19 
1.14 
L16 
LOO 
L14 
L16 
L22 
L24 

2.08 
2.21 
2.03 
L53 
L65 
2.08 
2.68 
2.61 
2.93 
3.31 
3.38 
3.25 
3.33 
3.35 

6.88 
7.50 
7.22 
6.50 
5.98 
5.40 
5.22 
6.35 
6.40 
6.38 
6.45 
6.54 
5.65 
5.68 

1L83 
12.42 
12.92 
14.03 
15.42 
15.25 
14.46 
14.66 
15.28 
15.43 
14.45 
13.46 
13.54 
13.46 

8.81 
8.33 
8.04 
7.40 
6.76 
6.61 
6.34 
6.32 
6.21 
5.48 
5.46 
5.90 
5.87 
5.76 

4.54 
4.27 
3.99 
3.88 
3.70 
3.72 
3.76 
3.32 
3.38 
3.18 
3.16 
3.66 
3.76 
3.44 

2.90 
2.48 
2.16 
2.22 
2.32 
2.40 
2.52 
2.46 
2.34 
2.26 
2.14 
2.02 
1.90 
L84 

1.90 
1.75 
L85 
L70 
L68 
L65 
L64 
1.50 
L50 
L46 
L24 
L38 
1.42 
L66 

L32 
L23 
L58 
L88 
L92 
L97 
L82 
L68 
L56 
L44 
L20 
L21 
L32 
L60 

0.92 

2 

1.15 

3 *.... 

1.06 

4 

1.13 

5 

L18 

6    

L06 

7 

.75 

8 

.82 

9 

L26 

10 

1.60 

11 

12 

13 

LOO 
L64 
LOO 

14 

L72 

80  STREAM    MEASUREMENTS    IN   1905,  PART    XI. 

Daily  gage  height,  in  feet  j  ofOrand  River  near  Kremnding,  Colo.  ^  for  1905 — Continued. 

Day. 


15.. 
16.. 
17.. 
18., 
19., 
20., 
21., 
22. 
23., 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Note.— No  ice  record. 

Station  rating  table  for  Grand  River  near  Kremmlingy  Coh.ffrom  January  1  to  December  Sly 

1906.0^ 


Jan. 

Fel). 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>ec. 

.84 

.90 

1.32 

3.05 

5.50 

12.77 

5.98 

3.18 

L74 

1.64 

1.55 ; 

l.ij 

.98 

i.a5 

1.39 

2.98 

5.87 

13.06 

5.88 

3.00 

1.68 

1.60 

1.48  j 

1.22 

.98 

1.05 

1.49 

2.91 

6.99 

12.54 

5.95 

2,76 

1.64 

1.92 

1.65  > 

i.no 

1.01 

1.10 

1.44 

3.01 

7.88 

11.75 

5.42 

2.66 

1.66 

1.90 

1.75 

i.*i 

1.04 

1.03 

1.29 

3.48 

8.78 

11.53 

5.36 

2.38 

1.78 

1.82 

1.67 

.«c> 

.88 

.93 

1.34 

3.48 

9.61 

11.37 

5.24 

2.48 

1.79 

1.70 

1.20 

.63 

.84 

1.03 

1.49 

3.11 

9.78 

10.29 

5.35 

2.41 

1.79 

1.50 

1.28 

.7U 

.86 

1.05 

1.52 

3.a5 

10.52 

10.29 

5.14 

2.32 

1.72 

1.65 

1-48 

.f* 

.96 

1.07 

1.46 

3.31 

11.31 

10.51 

4.64 

2.29 

1.65 

1.75 

1.45  1 

M 

1.04 

i.a5 

1.34 

3.68 

11.59 

10.43 

4.50 

2.36 

1.60 

1.82 

1.82 

.X 

.98 

1.03 

1.44 

3.71 

11.08 

10.35 

4.46 

2.41 

1.60 

1.82 

1.32 

.oO 

.78 

1.03 

1.59 

3.48 

10.70 

10.35 

4.45 

2.46 

1.60 

1.61 

1.34 

.44 

.7» 

1,07 

2.04 

4.11 

11.00 

10.35 

4.42 

2.42 

i.eo 

1.66 

1.49 

.4.'. 

.86 

1.07 

1.79 

5.05 

10.95 

10.04 

4.51 

2.36 

1.58 

1.83 

1.30 

.X' 

.81 



1.46 

5.32 

10.44 

9.46 

4.61 

2.48 

1.58 

1.85 

1.08  ' 

-JS 

.94 

1.49 

5.85 

10.09 

9.32 

4.64 

2-55 

1.68 

1.82 

.68 

.« 

.96 

1.82 

10.65 

4.66 

2.82 

1.68 

1 

1 

.34 

height. 

Discharge. 
Second-feet.^ 

Gage 
height. 

Discharge. 

Gage 
height. 

DiachaiKe. 

Gage 
height. 

I 
Discharge. 

Feet. 

Fed. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secondieet. 

0.20 

220 

1.60 

440 

3.00 

830 

5.80 

1,950 

.30 

230 

1.70 

465    1 

3.20 

900 

6.00 

2,050 

.40 

240 

1.80 

490 

3.40 

970 

6.20 

2,170 

.50 

250    1 

1.90 

515 

3.60 

1,040 

6.40 

2,?«)     ! 

.60 

260 

2.00 

540    ' 

3.80 

1,110 

6.60 

2,410 

.70 

275 

2.10 

565    i 

4.00 

1,180 

6.R0 

2530 

.80 

290    , 

2.20 

690 

4.20 

1,250 

7.00 

2,670 

.90 

305 

2.30 

620 

4.40 

1,330 

7.20 

2.810   1 

1.00 

320 

2.40 

650    1 

4.60 

1,410 

1        7.40 

2,950 

1.10 

340     ' 

2.50 

680 

4.80 

1,490    1 

7.60 

3,090 

1.20 

360     , 

2.60 

710 

5.00 

1.670 

7.80 

3,250    ' 

1.30 

380 

2.70 

740 

5.20 

1,650 

8.00 

3.410 

1.40 

400 

2.80 

770    , 

5.40 

1,760    t 

1.50 

420     1 

2.90 

800 

5.60 

1,850 

1 

a  From  May  14  to  July  10,  inclusive,  the  table  was  applied  indirectly,  owing  to  shifting  conditions. 
Note.— The  above  table  is  applicable  only  lor  open-channei  conditions.    It  is  based  on  diachaisw 
measurements  made  during  1904-5.    it  is  well  defined  between  gage  heights  1.6  feet  and  6.5  feet 
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EsHmaied  monthly  discharge  of  Grand  River  near  Kremndingy  Colo.,  for  1906. 
[  Drainage  area;  2,380  square  miles.] 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


Dlscliai 

■ge  In  second-feet. 
Minimum.      Mean. 

Total  in 
acre-feet. 

Run-oflf. 

Maxnnum. 

Second-feet 

per  SQuare 

mile. 

Depth  in 
inches. 

402 

287 

314 

19,310 

0.132 

0.152 

340 

282 

316 

17,550 

.133 

.138 

550 

332 

390 

23,980 

.164 

.189 

1,975 

426 

924 

54,980 

.388 

.433 

6,430 

1,660 

3,523 

216,600 

1.48 

1.71 

11,820 

4,850 

7,999 

476,000 

3.36 

3.75 

4,340 

1,338 

2,046 

125,800 

.860 

.992 

1,386 

617 

866 

53,250 

.364 

.420 

800 

436 

532 

31,660 

.224 

.250 

520 

368 

475 

29,210 

.200 

.231 

532 

272 

419 

24,930 

.176 

.196 

515 

228 

325 

19,980 

.137 

.158 

11,820 

228 

1,511 

1,003,000 

.635 

8.62 

GRAND  RIVER  AT  GLENWOOD  SPRINGS,  COLO. 

This  station  is  located  in  the  mountains,  midway  between  the  Co*ntinental  Divide  and  the 
Colorado-Utah  boundary  line,  and  just  above  the  third  large  tributary  of  the  Grand,which  is 
called  Roaring  Fork. 

A  comparison  of  the  miscellaneous  discharge  measurements  made  at  the  mouth  of  Roaring 
Fork,  at  Glenwood  Springs,  during  1903  and  1904,  with  the  discharge  of  the  Grand,  at  Glen- 
wood  Springs,  shows  that  the  volume  of  water  being  discharged  by  the  Roaring  Fork  aug- 
ments the  volume  of  water  which  passes  the  Glenwood  station  by  50  per  cent.  While  there 
is  a  moderate  amount  of  irrigation  of  the  first  bottom  lands  from  the  tributaries  above  this 
point,  relatively  little  of  the  run-off  of  the  basin  is  used. 

The  station  was  established  May  12,  1899,  at  the  request  of  the  Denver  and  Rio  Grande 
Railroad  Company.  It  was  at  first  located  at  the  railroad  bridge,  a  quarter  of  a  mile  west  of 
the  depot  and  just  above  the  mouth  of  Roaring  Fork ;  but  at  the  beginning  of  1900  it  was 
removed  to  a  point  near  the  electric-light  works.  The  measuring  section  is  located  at  the 
Htate  Street  Bridge,  which  crosses  the  river  at  the  main  thoroughfare  of  Glenwood  Springs, 
and  is  about  10  feet  below  the  point  at  which  all  discharge  measurements  from  1900  to  1904, 
inclusive,  were  made.  * 

The  channel  at  the  cable  section  is  straight  for  a  distance  of  several  hundred  feet  each  way. 
The  left  bank  is  the  Denver  and  Rio  Grande  Railroad  embankment  and  is  well  protected  by 
a  concrete  and  drj'  rubble  retaining  wall.  The  right  bank  is  a  low  wall  composed  of  bowlders, 
without  any  binding  material,  and  protects  the  grounds  of  the  Hotel  Colorado.  At  extremely 
high  water  these  grounds  have  been  flooded,  but  this  is  a  rare, occurrence.  The  lied  of  the 
stream  is  composed  of  bowlders  and  cobblestones  and  is  permanent.  A  small  amount  of  silt 
is  deposited  at  low  water,  but  it  scours  out  in  the  spring  and  does  not  change  the  cross  section 
materially.  There  is  but  one  channel  at  all  stages.  At  high  water  the  current  is  swift,  often 
reaching  a  velocity  as  high  as  20  feet  per  second;  at  low  water  the  current  has  a  moderate 
velocity.    Gage  heights  range  from  2.5  to  12  feet. 

Discharge  measurements  since  May  16,  1905,  have  been  made  by  means  of  a  cable,  car, 
and  stay  line  60  feet  upstream,  the  cable  lx»ing  anchored  to  the  piers  of  the  State  Street 
Bridge.     Measurements  from  19(X)  to  1904,  inclusive,  were  made  from  the  footway  which 
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crosses  the  stringers  of  the  bridge  below  the  roadway,  about  10  feet  above  the  present  sec^ 
tion.     Plottings  of  old  and  new  cross  sections  show  no  material  difference. 

Gage  readings  at  this  station  are  made  by  W.  H.  Richardson,  the  manager  of  the  Glen- 
wood  Electric  Light  and  Power  Company,  morning  and  evening  each  day  during  the  entire 
year.  The  first  gage  was  wire,  but  when  the  station  was  removed  to  the  electric-light  works 
a  new  gage  rod  was  placed.  Tliis  consisted  of  a  light  vertical  staff,  to  the  lower  end  of  which 
was  attached  a  wooden  float,  which  rested  on  the  surface  of  the  water,  standing  in  a  weU  or 
box  made  of  6-inch  boards.  The  bottom  of  this  well  connected  with  a  small  wooden  flume 
extending  out  into  the  river,  which  allowed  the  water  in  the  well  to  assume  the  level  of  the 
river  surface.  In  July,  1902,  this  gage  being  in  bad  repair  was  replaced  by  an  automaiir 
water  register,  the  site  being  the  same  as  that  of  the  old  float  gage.  The  register  never 
worked  satisfactorily  and  was  later  replaced  by  another  float  gage,  using  the  same  well  and 
intake  flume.  The  present  gage  consists  of  a  copper  float  and  counterweight  connected 
with  a  silk  line  passing  over  pulleys  so  arranged  that  a  rise  of  1  foot  of  the  river  registers  but 
one-half  foot  on  the  rod.  By  this  arrangement  the  large  rise  and  fall  of  the  river  is  readily 
accommodated  by  a  length  of  gage  that  would  be  impossible  with  a  direct-reading  gage. 
The  gage  rod  proper  consists  of  a  light  pine  rod,  1  by  1  inch  by  5  feet,  securely  fastened  in 
a  vertical  position  inside  a  small  house  in  which  the  apparatus  is  located  and  which  sets  on 
top  of  the  vertical  well.  A  pointer  attached  to  a  counterweight  sUdes  along  the  gage  n>d 
and  registers  the  rise  and  fall  of  the  river.  This  gage  has  given  entire  satisfaction.  The 
original  basis  for  the  installation  of  this  gage  and  the  method  of  correction  since  that  time  is 
the  relation  of  the  depth  of  water  in  the  well  to  the  gage  reading.  When  the  gage  reads  cor- 
rectly the  difference  between  the  depth  of  water  in  the  well  and  the  gage  reading  is  2.25  feet. 
The  bench  mark  established  June  27,  1904,  is  a  cross  cut  in  the  top  of  the  foundation  cap- 
stone of  the  power  house  directly  in  front  of  the  gage  house,  east  of  the  power-house  door, 
and  is  indicated  by  the  letters  '*B.M."  cut  in  the  vertical  face  of  the  foundation  stone  on 
which  the  bench  mark  is  located.  Elevation  of  bench  mark  above  the  datum  of  the  gage  is 
17.77  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  37,  pp  293-294;  50,  pp  375-376;  66,  p  92;  85,  p  48;  100,  pp  89-90;  133,  pp  139-I4a 

Discharge:  WS  37,  p  294;  50,  p  376;  8.5,  p  49;  100,  p  90;  133,  p  140. 

Discharge,  monthly:  Ann  22,  iv,  p  389;  WS  75,  p  174;  85,  p  50;  100,  p  92;  133,  p  141. 

Gage  heights:  WS  37,  p  294;  50,  p  376;  66,  p  93;  85,  p  49;  100,  p  91;  133,  p  140. 

Hydrographs:  Ann  22,  iv,  p  389;  WS  75,  p  174. 

Rating  tables:  WS  52,  p  520;  66,  p  174;  85,  p  50;  100,  p  91;  133,  p  141. 

Discharge  measurements  ofGraiid  River  at  Glenwood  Springs ^  Colo.,  in  1905. 


Date. 


March  28 . 
May  16. . . 
June  2 


Hydrographer. 


R.  I.  Meeker. 

do 

do 


Junes ! do. 

.do. 
.do. 
.do. 
.do. 


July9 

July  10 

August  13 

September  26 . 


wmih 

Area  of 
section. 

Mean 
velocity. 

Feet. 
190 

Sq.ft. 
508 

Ft.  per  sec. 
2.01 

200 

871 

4.01 

210 

1,630 

10.07 

215 

1.983 

13.91 

208 

906 

4.35 

208 

904 

4.28 

194 

643 

2.98 

185 

486 

2.35 

Gaee 
height. 


Dis- 
charge, 


Feet. 
3.77 
5.50 
9.12 
10.70 
5.82 
&.78 
4.68 
3.95 


Ste.-ft. 

1,019 
3.«6 
16.410 
27,5S0 
3,941 
3.871 
1,919 
l.Ifi 
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tfaily  gage  height ^  infeety  qfOrand  River  ai  Glenwooil  Springs,  Colo.y  for  1906. 


Day. 


1., 
2.. 
3. 
4. 
5., 
6. 
7. 
8.. 
9. 
10. 

n. 

12. 
13. 
14. 
15. 
16.. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29.. 
30.. 
31.. 


Jan. 

3.34 

3.4 

3.34 

3.4 

3.44 

3.47 

3.47 

3.44 

3.42 

3.37 

3.32  ' 

3.32  i 

3.22  I 

3.22 

3.32 

3.4 

3.37 

3.4 

3.47 

3.44 

3.4 

3.42 

3.42 

3.4 

3.4 

3.37 

3.37 

3.27 

3.24 

3.27 

3.32 


Feb. 

3.29 
3.29 
3.26 
3.24 
3.24 
3.24 
3.24 
3.19 
3.19 
3.19 
3.19 
3.12 
2.96 
2.99 
3.04 
3.09 
3.14 
3.29 
3.24 
3.29 
3.29 
3.29 
3.28 
3.26 
3.32 
3.32 
3.34 
3.39 


Mar.     Apr. 


3.36 
3.46 
3.48 
3.56 
3.61 
3.61 
3.64 
3.51 
3.44 
3.46 
3.48 
3.51 
3.56 
3.61 
3.66 
3.66 
3.71 
3.64 
3.66 
3.66 
3.64 
3.66 
3.66 
3.64 
3.61 
3.68 
3.68 
3.81 
3.78 
3.68 
3.65 


May.  I  June.    July.     -\ug.  '  Sept.     Oct 


I 


I 


3.68 

3.82 

3.88 

3.78 

3.72 

3.72 

3.78 

3.92 

4.1 

4.28 

4.48 

4.5 

4.48 

4.45 

4.5 

4.45 

4.32 

4.3 

4.45 

4.52  I 

4.58 

^^1 

4.4    ' 

4.48 

4.6 

4.62 

4.62 

4.92 

5.35 

5.52 


5.95 

6.4 

6.42 

6.12 

5.85 

5.6 

5.45 

5.48 

5.8 

6.05 

5.88 

6.68 

5.58 

5.65 

5.62 

5.68 

6.0 

6.62 

7.1 

7.48 

7.68 

7.92 

8.4 

8.58 

8.45 

8.2 

8.2 

8.22 

8.08 

7.85 

8.0 


8.55 
9.1 
9.2 
9.9 
10.7 
10.7 
10.4 
10.3 
10.72 
10.58 
10.48 
10.38 
10.02 
9.68 
9.68 
9.25 
8.85 
8.58 
8.25 
7.9 
7.8 
7.75 
7.78 
7.8 
7.78 
7.65 
7.65 
7.68 
7.5 
7.42 


7.32 

6.75 

6.58 

6.45 

6.15 

6.02 

5.95 

5.88 

5.85 

5.78 

5.  .7 

5.7 

5.7 

5.65 

5.65 

5.68 

5.58 

5.5 

5.5 

5.42 

5.28 

5.3 

5.28 

5.2 

5.12 

5.12 

5.02 

5.02 

5,05 

5.02 

5.02 


5.05  I 

4.95 

4.85  I 

4.82 

4.72  I 

4.68 

4.65  ' 

4.65  ' 

4.58' 

4.5    I 

4.5 

4.52 

4,7 

4.78 

4.62 

4.52 

4.42 

4.35 

4.32 

4.25 


4.35 

4.45 

4.32 

4.35 

4.32 

4.3 

4.35 

4.4 

4.32 

4.22 

4.22 

4.15 

4.12 

4.1 

4.05 

4.02 

4.0 

4.0 

4.02 

4.05 


4.22  ' 

4.1 

4.15 

4.06 

4.12  1 

4.02 

4.12  1 

4.0 

4.15  1 

3.98 

4.18  1 

3.95 

4.15  1 

3.92 

4.15  [ 

3.92 

4.18 

3.9 

4.18  1 

3.95 

4.3    1 

3.88 

3.9 

3.98 

3.95 

3.92 

3.92 

3.92 

3.9 

3.85 

8:85 

3.85 

3.82 

3.85 

3.85 

3.85 

3.88 

3.9 

3.95 

3.95 

3.92 

3.82 

3.82 

3.95 

3.98 

3.95 

3.95 

3.95 

3.95 

4.0 

4.02 

3.95 


Nov.     iW. 


3.95 
3.85 
3.88  ! 
3.85  , 
3.98  I 
4.0  I 
3.98 
3.98 
3.92 
3.92 
3.88 
3.82 
3.8 
3.78 
3.85 
3.9 
3.88 
3.88 
3.88 
3.82 
3.78 
3.82 
3.78 
3.75 
.3.65 
3.68 
3.68 
3.85 
3.48 


3.12  ' 


3.25 

3.32 

3.25 

3.35 

3.38 

3.3 

3.18 

3.18 

3.15 

3.1 

2.9 

3.0 

3.1 

3.02 

2.95 

3.35 

3.4 

3.4 

3.38 

3.4 

3.4 

3.3 

3.25 

3.22 

3.2 

3.28 

3.32 

3.4 

3.32 

3.22 

3.22 


Station  raHng  tahlefor  Onsnd  River  ai  Glenwood  Springs,  Colo,,  from  Janvjory  1  to  December 

SI,  1905. 


hd^. 

Discharge. 

height. 

Diachaige. 

Gafic 
height. 

Diachaige.  1 

Gage 
height. 

Diachaige. 

Feet. 

8tcond-feet. 

Feet. 

Second-feet} 

Feet. 

Second-feet.]^ 

Feet. 

Second-feet, 

2.90 

530 

4.40 

1,640    ' 

5.90 

4,000 

7.80 

9,380 

3.00 

670 

4.50 

1,760 

6.00 

4,210     1 

8.00 

10,210 

3.10 

610 

4.60 

1,880 

6.10 

4,420     i 

8.20 

11, 110 

3.20 

660 

4.70 

2,010 

6.20 

4,640     1 

8.40 

12,000 

3.30 

710 

;       4.80 

2,150    1 

6.30 

4.860    \ 

8.60 

13,160 

3.40 

770 

1        4.90 

2,290    1 

6.40 

6,090     , 

8.80 

14,350 

3.50 

830 

5.00 

2,440    I 

6.50 

5,330    ,| 

9.00 

15,660 

3.60 

900 

1        5.10 

2,500 

6.60 

5,580 

9.20 

17,030 

3.70 

970 

5.20 

2,740    ' 

6.70 

5.840    1 

9.40 

18,410 

3.80 

1,050 

5.30 

2,890    1 

6.80 

6,110    , 

9.60 

19,800 

3.90 

1,130 

5.40 

3,050    ' 

6.90 

6,390    , 

9.80 

21,200 

4.00 

1,220 

'        5.60 

3,220 

7.00 

6.670     1 

10.00 

22,600 

4.10 

1,320 

'        5.60 

3,400 

7.20 

7,260     . 

10.20 

24,020 

4.20 

1,420 

1        5.70 

3,590    1 

7.40 

7.910     1 

10.40 

25,440 

4.30 

1,630 

5.80 

3,790    1 

7.60 

8,620     , 

10.60 

26,860 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measuTementa  made  during  1903-1905.    It  is  well  defined  l)etween  gage  heights  3.5  feet  and  10.7  feet. 
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Estimated  monthly  discharge  of  Grand  Rh^er  at  Qlenwood  SpringSy  Cclo,^  for  1905. 


[Drainage  area,  4,52.'i  square  miles.] 


Month. 


January 

February... 

March , 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Discharge  in  «econd-feet. 


The  year. 


Maximum. 


812 

764 

1,058 

3,256 

13,050 

27,710 

.7,646 

2,515 

1,700 

1,240 

1,220 

770 

27,710 


Minimum,  i    Mean. 


j  I  Run-off. 

I    Total  in TT~ZT 

acr^f eet.  ,  ?««>«d-feet  i  j^     ^^  ^^ 

^  mT  in?he.. 

mite.       I 


670 

554 

746 

956 

3,135 

7,080 

2,470 

1,340 

1,130 

1,066 

620 

530 


753 

672 
906 
1,641 
6,675 
16,590 
3,614 
1,735 
1,356 
1,142 
1,067 
685 


L7e;   I 


46,300 

37,320 

55,710 

97,650 

410.400 

987,200 

222.200 

106,700 

80,6QO 

70,220 

63,490 

42,120 


530 


3,070  I    2.220,000 


0.166 
.149, 
.200 
.363  j 

1.4S 

3.67    I 
.799  I 

.300  I 
.252  j 
.236  I 
.151 


0.19. 

.15:. 

1.71 
4.10 
.ftll 
.4tt 

.:^ 

.■X 
.174 


.679  1 


GRAN1>  RIVER  NEAR  PATOIS ADES,  COLO. 

This  station  was  established  April  9,  1902.  It  is  located  at  the  steel  highway  bridgp  at 
the  point  where  the  river  enters  Grand  Valley,  2  miles  above  Palisades,  in  T.  11 S.,  R.  9S  W.. 
and  is  above  all  irrigating  ditches  supplying  water  to  Grand  Valley,  with  the  exception  of 
one  pumping  plant,  which  takes  alK)ut  20  second-feet  from  the  river  one-fourth  mileaUl^? 
the  station. 

The  stream  channel  is  straight  for  GOO  feet  both  above  and  below  the  station.  Tlie  right 
bank  is  high  and  rocky,  is  composed  largely  of  bowlders,  cobblestones,  and  gravel,  and  Wili 
not  overflow.  The  left  bank  is  somewhat  lower  and  will  overflow  for  a  short  distance,  but 
only  at  extreme  high  water.  It  is  composed  primarily  of  bowlders  covered  with  sand. 
Above  the  banks  are  narrow  mesas  mei"ging  into  abrupt  talus  slopes  capped  by  sandstone, 
which  rise  precipitously  for  several  hundred  fwt.  From  station  70  to  station  140  the  bed 
of  the  .stream  is  approximately  level  and  is  composed  of  solid  sandstone.  Below  the  su^ 
face  of  the  water  on  each  side  of  this  clean  portion  of  the  channel  arc  large  fragments  '"f 
sandstone  and  large  lava  bowlders.  During  low  water  a  deposit  of  silt  forms  to  a  depth  oi 
about  1  foot  in  the  deeper  portion  of  the  channel  and  also  fills  in  the  large  interstices  of  ibe 
rough  banks.  At  high  wat<;r  this  deposit  is  .scoured  out.  The  depth  of  the  wat«r  viriet: 
from  12  feet  at  low  stages  to  22  feet  at  extreme  high  stages.  This  unusual  depth  of  waUT 
at  the  low  stage  is  due  to  the  retardation  of  flow^  caused  by  immen.se  sandstone  bowldirs 
and  detritus  across  the  stream  channel,  about  1,500  feet  below  the  station,  at  a  point  liwriiiv 
called  the  Narrows.  As  a  result  the  low-water  current  is  sluggish  and  there  are  considenil'  f 
areas  of  dead  or  backwater  along  each  side.  At  high  water  the  current  is  moderate  at  tii* 
sides,  increasing  very  rapidly  toward  the  center  of  the  stream,  where  velocities  of  20  feet  p^r 
second  have  been  observed.  There  is  but  one  channel  at  all  stages.  Surface  ict>  fcri'..- 
across  the  channel  during  winter. 

At  the  recently  constructed  suspension  bridge  at  Palisades  the  channel  is  straight,  widr. 
and  of  uniform  deptli,  the  bed  is  of  cobblestones,  and  the  stream  current  is  even.  *  Condi- 
tions at  i\\v  suspension  bridge  are  far  superi<ir  t4)  those  at  the  highw^ay  bridge  ft>r  hij!.- 
water  measurements,  while  the  reverse  is  true  for  low-water  measurements. 

At  low  water  discharge  measurements  are  made  from  the  downstream  side  of  the  ^nsk- 
span  steel  higlnvuy  bridge,  which  is  212  feet  between  masonry  abutments.  The  init-' 
point  for  soundings  is  the  edge  of  the  capstone  of  the  left  masonry  abutment.     At  hig*^ 
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utag^  discharge  measurements  are  made  from  the  320-foot  suspension  bridge  at  Palisades, 
the  initial  point  for  soundings  being  at  the  face  of  the  left  abutment. 

The  gage,  which  was  observed  twice  daily  during  1905  by  S.  M.  Purdy,  was  originally  of 
wire  and  was  located  on  the  downstream  side  near  the  center  of  the  highway  bridge.  On 
April  5, 1904,  the  wire  gage  was  replaced  by  a  new  chain  gage.  The  zero  of  the  chain  gage 
is  identical  with  the  zero  of  the  wire  gage.  The  scale  on  the  inside  of  the  chain-gage  box 
reads  from  11.6  to  22.5  feet.  The  length  of  the  chain  is  21.27  feet.  The  bench  mark  is  a 
point  on  the  capstone  on  the  downstream  end  of  the  approach  abutment  on  right  bank  of 
river.  It  is  marked  with  a  circle  cut  about  the  point  and  the  letters  "B.  M.;"  elevation 
above  the  zero  of  the  gage,  29.49  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  pp  4&-47;  100,  p  87;  133,  p  142.  • 

Discharge:  85,  p  47;  100,  p  88;  133,  p  142. 
Discharge,  monthly:  85,  p  48;  100,  p  89;  133,  p  144. 
Gage  heights:  86,  p  47;  100,  p  88;  133,  p  143. 
Rating  tables:  85,  p  48;  100,  p  89;  133,  p  143. 

Discharge  measurements  of  Grand  River  near  Palisades,  Colo.,  in  1906. 


Date. 


Ilydrographer. 


March 29a R.I.Meeker. 

JiineSo do 

Jiilyll« do 

August  126 do 

September  27* . ' do , 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

8ec.-ft. 

140 

1,083 

1.39 

12.40 

1,504 

222 

2,767 

9.00 

20.26 

24,900 

191 

1,683 

3.68 

14.92 

6,210 

270 

774 

3.49 

13.30 

2,699 

266 

677 

2.38 

12.50 

1,608 

a  Measured  at  gage.  *  Measured  from  suspension  bridge. 

DaUy  gage  heigJU,  in  feet,  of  Grand  River  near  Palisades,  Colo.,  for  1906. 


Day. 
1 

Apr.    1 

12.5    1 
12.5    1 
12.55  1 
12.55  1 
12.45 
12.4    1 
12.4 
12.4    , 
12.4    1 
12.96  J 

13.3  ! 
13.7    1 

13.4  , 
13.3    1 
13.3 

13.3  ' 
13.2    1 
13.2    1 
13.25  1 
13.36  , 

13.4  j 

May. 

16.2 

16.1 

16.46 

16.05 

16.  &5 

15.16 

15.0 

14.9 

16,3 

15.6 

16.65 

15.3 

16.36 

16.46 

16.2 

16.3 

16.65 

16.45 

17.3 

17.85 

18. 1 

18.  S.") 

June. 

19.35 

20.05 

20.35 

21.0 

22.05 

22.0 

21.8 

21.35 

22.0 

22.0 

21.3 

21.26 

20.6 

20.35 

20.4 

20.4 

19.9 

19.45 

19.05 

18.7 

18.35 

18.16 

July. 

17.0 

16.75 

16.3 

16.0 

15.8 

15.5 

15.35 

16.2 

16.16 

16.0 

14.96 

14.95 

14.8 

14,75 

14.7 

14.7 

14.65 

14.  .W 

14.4 

14. 75 

14.6 

14.35 

Aug. 

14.25 

14.05 

13.85 

13.7 

13.55 

13.6 

13.4 

13.4 

13.35 

13.25 

13.3 

13.3 

13.45 

13.4 

13.36 

13.25 

13.1 

12.95 

12.85 

12.8 

12.7 

12.7 

Sept 

12.7 

12.8 

12.8.5 

12.8 

12.95 

13.05 

12.95 

12.9 

12.8 

12.8 

12.8 

12.7 

12.7 

12.6 

12.6 

12.55 

12.5 

12.5 

12.6 

12.5 

12.5 

12.6 

Oct. 

12.75 

2 

12.7 

3 : 

12.7 

4 

12.7 

5 

12.7 

6 

12.55 

7 

12.5 

8 

12.5 

9 

12.5 

10 

12.5 

11 

12. 6 

12 

12.5 

13 ... 

12.5 

14 

12.5 

15 

12.5 

Ifi 

12  65 

17 

12.66 

18 

12.7 

19 

12  65 

20 

12.6 

21 .... 

12.6 

22 ..! 

12.6 
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Daily  gage  height^  infeet^  of  Grand  River  near  Palisades^  Colo. ^  for  1905 — Continued. 

Day. 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31., 


Apr. 

13.3 

13.35 

13.5 

13.6 

13.75 

13.  d5 

14.35 

14.85 


May.      June.      July.       Aug.      Sept.   I    Oct. 


10.45 

19,95 

19.8 

19.55 

19.5 

19.4 

19.0 

18.7 

18.8 


18.2 

18.2 

17.95 

18.0 

17.95 

17.7 

17.4 

17.3 


14.3 

14.15 

14.0 

13.9 

13.85 

13.75 

13.7 

13.85 

13.95 


12.6 

12.6 

12.7 

12.75 

12.7 

12.65 

12.65 

12.7 

12.75 


12.5 
12.5 
12.7 
12.6 
12.5 
12.5 
13.0 
12.9 


12.75 
12.7 
117 

12.7 
12.7 
12.7 
12.7 
12.75 


Station  rating  table  for  Grand  River  near  Palisades  ^  Colo.j  from  January  1  to  December  Sl^  1905. 


Gage 
height. 

Discharge. 

Gage 
heiSt. 

Feet. 

Dischaige. 
Second-feet. 

Ga*re 
height. 

Discharge. 

1  A. 

1     FeeL 

Dischaigc. 

Feet. 

Second-feef. 

Feet. 

Second-feet. 

Second-feet. 

12.00 

1,120 

13.70 

3,440 

15.30 

7,120 

17.80 

15,430 

12.10 

1,210 

13.80 

3,640 

15.40 

7,380 

18.00 

16.250 

12.20 

1,300 

13.90 

3,850 

15.50 

7,650 

18.20 

17,060 

12.30 

1,400    1 

14.00 

4,060 

15.60 

7,920 

18.40 

17,920 

12.40 

1,500 

14.10 

4,270 

15.70 

8,200 

18.60 

18,780 

12.50 

1,610 

14.20 

4,490    1 

15.80 

8,480 

1      18.80 

19,650 

12.60 

1,720 

14.30 

4,710 

15.90 

8,770 

19.00 

20,530 

12.70 

1,830    1 

14.40 

4,940 

16.00 

9,070 

,      19.20 

21,430 

12.80 

1,950 

14.50 

5,170    ' 

16.20 

9,680 

19.40 

22,340 

12.90 

2,070    1 

14.60 

5,400 

16.40 

10,320 

1      19.60 

23,260 

13.00 

2,200 

14.70 

5,640 

16.60 

10,980 

19.80 

24,200 

13.10 

2,350 

14.80 

5,880 

16.80 

11,660 

20.00 

25,160 

13.20 

2,510 

14.90 

6,120 

17.00 

12,370 

,      20.50 

27,640 

13.30 

2,680 

15.00 

6,360 

17.20 

13,100 

1      21.00 

30,210 

13.40 

2,860 

15.10 

6,610 

17.40 

13,850 

21.50 

32.860 

13.50 

3,050    : 

15.20 

6,860 

17.60 

14,630 

j      22.00 

35,590 

13.60 

3,240    1 

1 

1 

Note.  —The  above  table  is  applicable  only  for  open<«hannel  conditions.    It  i&  based  on  discharpf! 
measurements  made  during  1903-1905  and  tliree  high-water  measurements  of  1906.    It  is  well  defined. 

Estimated  monthly  discharge  of  Grand  River  near  Palisades,  Cclo.y  for  1905. 
I  Drainage  area,  8,546  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. , 
October 


Discharge  m  second-feet. 


Maximum 


The  period. 


6,000 
24,920 
35,870 
12,370 
4,600 
2,275 
1,890 


Minimum. 


1,500 
6,120 
13, 470 
3,440 
1,720 
1.610 
1,610 


Mean. 


Total  in 
acre-feet. 


2,644 
13,080 
24,440 
6,084 
2,627 
1,830 
1,747 


157,300 
804,300 
1,454,000 
374,100 
155,400 
108,900 
107,400 


3,161,000 


Run-off. 


Second-foet 

per  square 

mile. 


.309 
1.53 
2.86 
.712 
.296 
.214 
.204 


Depth  in 
mche$. 


1.76 
il9 

.jei 

.341 
.239 
.23i 


FBASEB   RIVKB    DRAINAGE    BASIN. 
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MISCEIiLANBOUS   MEASUREMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  in  the  Grand  River 
hnsin  in  1905. 

MisceUaneatis  discharge  measurements  made  in  Grand  River  drainage  hasin  in  1905. 


Date. 

Stream. 

June  9 

WiUow  Creek... 

Locality. 


1  Width 


I 


Near  Hot  Sulphur 
Springs,  Colo. 

J  uno  28 ' do i do 

July  27 1  East  Inlet I  Grand  Lake, Colo. 

.\  ugust  17 1 do 1 do 

September  11 do ' do 

March  28 i  Yampa    Hot  !  Olenwood  Springs' 

I      Spring.  I  I 

July  10 ' do I do 

August  13 1 do do 


Feet. 
42 

28 
33 
21 
24 
2.6 

2.6 
2.6 


Area  of 
section. 

Mean 
velocity. 

Qage 
height. 

'sq.ft. 

Ft.  per 
»ec. 

Feet. 

115 

5.77 

-3.90 

30 

1.67 

a6.20 

47 

1.64 

ft7.30 

25 

.92 

67.80 

13 

.77 

C8.15 

2.5 

2.28 

0.97 

2.6 

2.31 

.99 

2.9 

2.21 

LIO 

Dis- 
charge. 


Sec.-ft. 
664 

38 
77 
23 
10 
5.66 

6.00 
6.40 


o  Distance  to  water  surface  from  bolt  in  stringer  of  southwest  corner  of  bridge. 
6  Distance  to  water  surface  from  knot  Indicated  In  overhanging  tree. 
eU.S.B.M. 


FRASER  RIVER  DRAINAGE  BASIN. 
ERASER  RIVER  AT   GRANBY,   C:OL.O. 

Eraser  River  rises  among  the  peaks  of  the  Front  Range  in  southeastern  Grand  County, 
(^olo.,  and  flows  in  a  general  northwesterly  direction  to  its  point  of  junction  with  Grand 
River  in  the  east-central  part  of  Middle  Park.  The  stream  receives  a  number  of  small  tribu- 
taries, among  which  are  Elk,  St.  Louis,  Crooked,  and  Pole  creeks,  all  short  mountain  streams 
draining  the  eastern  slopes  of  the  Vasquez  Mountains. 

The  gaging  station  was  established  July  28, 1904.  It  is  located  on  the  main  road  between 
(\>u]ter  and  Grand  Lake,  at  the  wagon  bridge  three-fourths  mile  southwest  of  Granby  and 
about  4  miles  above  the  mouth  of  the  river,  in  sec.  9,  T.  1  N.,  R.  76  W.  In  the  1904  Prog- 
ress Report  this  station  was  called  Fraser  River,  near  Coulter,  Colo. 

The  channel  is  straight  for  about  100  feet  above  and  curved  for  100  feet  below  the  station. 
The  ri^t  bank  is  about  2  feet  high,  is  covered  with  willows,  and  overflows  at  high  stages. 
The  left  bank  above  the  station  is  a  high,  abrupt  mesa;  below  the  station  it  is  a  6-foot  mesa 
for  about  50  feet,  then  a  low,  brush-covered  flat,  which  is  overflowed  at  high  stages.  The  bed 
of  the  stream  is  composed  of  smooth  cobblestones,  and  the  cross  section  is  fairly  uniform, 
clean,  and  permanent.  There  is  but  one  channel  at  all  stages,  broken  by  two  crib  piers, 
which  cause  boiling  efl'ects  and  back  water  at  high  stages.  The  current  is  swift  at  high  and 
medium  at  low  water.  Gage  heights  have  a  range  of  about  2.5  feet  during  an  ordmary  sea- 
son.    Ice  conditions  render  winter  gage  readings  impracticable. 

About  40  feet  below  the  bridge  a  small  temporary  diversion  dam  is  placed  in  the  stream 
every  year  for  the  greater  part  of  the  low-water  season  to  divert  water  into  an  irrigation 
ditch  on  the  left  bank.  This  weir  backs  the  water  up  on  the  gage  to  a  considerable  depth 
and  necessitates  the  construction  of  a  separate  rating  curve  for  this  period. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  .soundings  i.s  immediately  over  the  inner 
t&cc  of  the  left  abutment  and  is  marked  with  a  circle  on  the  downstream  hand  rail. 

The  gagf",  which  was  read  twice  each  day  during  1905  by  J.  N.  Ostrander,  a  rivi^engineer, 
who  lives  but  a  few  hundred  feet  away,  is  a  staff,  spiked  vertically  to  the  downstream  inner 
edge  of  the  first  pier  from  the  left  bank.  The  gage  reads  from  2  feet  to  10.8  feet,  the  2-foot 
mark  resting  on  the  bed  of  the  stream.    The  gage  is  referred  to  bench  marks  as  follows*. 
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(1)  A  nail  in  the  top  of  the  white-pino  stake  driven  into  the  left  bank  about  30  feet  soutb  of 
tlie  left  end  of  the  bridge,  projecting  about  6  inches  above  the  surface  of  the  ground,  and 
marked  "U.  S.  G.  8.  B.  M.;"  elevation,  13.12  feet  above  the  zero  of  the  gage.  (2)  A  cross 
cut  on  the  top  of  the  foundation  stone  at  the  southeast  conier  of  the  residence  of  the  observer. 
The  stone  is  marked  "U.  S.  B.  M."  on  the  east  face;  elevation,  13.09  feet  above  the  zero  of 
the  gage. 

Discharge  meofturemerUs  ofFraser  River  near  Granby^  Ccio.,  in  1905. 


Date. 


Hydrographer. 


Width. 


May  3 

May  30 . . . 

June  11 

June  30 

Julys 

July  26.... 
August  2.. 
August  16 . 

Septemtwr  9  o do 

October  2  o do 


W.A.Lamb. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Feet. 
53 


Area  of  |     Mean  Gage     ,      Dis- 

section. ;  velocity,      height,      charge. 


122 


58 

168 

68 

192 

54 

145 

56 

149 

52 

118 

50 

118 

44 

94 

42 

61 

39 

60 

Ft.  per  sec. 
2.16 
4.03 
5.70 
3.41 
2.03 
1.40 
1.38 
1.06 
1.26 
1.17 


Feet. 

Sec.-ft, 

5.10 

263 

5.70 

677 

6.20 

1.093 

5.50 

^5 

5.50 

302 

5.01 

165 

5.05 

Its 

4.75 

100 

4.60 

~ 

4.60 

70 

a  Made  by  wading  above  bridge. 
DaUy  gage  height ,  in  feet  ^  ofFraser  River  at  Oraiibyy  Colo.j  for  1905. 


Day. 


3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


May.  June.  July.   Aug.    Sept.    Oct. 


4.88 

5.08 

5.15 

4.96 

4.92 

4.9 

5.02 

4.92 

4.9 

5.05 


6.1 

6.12 

6.22 

6.55 

6.65 

6.4 

6.5 

6.5 

6.6 

6.42 

6.35 

6.3 

6.35 

6.3 

6.35 

a35 


5.45 

5.4 

5.35 

5.3 

5.25 

5.25 

5.16 

5.3 

5.5 

5.4 

5.35 

5.3 

5.28 

5.3 

5.3 

5.3 


5.1 

5.05 

5.0 

4.96 

4.9 

4.9 

4.9 

4.85 

4.82 

4.8 

4.92 

5.05 

4.95 

4.88 

4.82 

4.75 


4.7 

4.62 

4.6 

4.6 

4.7 

4.7 

4.7 

4.72 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 


4.6 

4.6 

4.55 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.42 

4.4 

4.35 

4.35 

4.35 

4.3 

4.3 


Day. 


17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


May.  I  June.  July.   Aug.  |  Sept.;  Oct. 


5.22 

5.32 

5.42 

5.48 

5.55 

5.69 

5.88 

5.78 

5.65 

5.68 

5.78 

5.9 

5.72 

6.72 

5.78 


6.15 

6.05 

5.9 

5.85 

5.85 

5.85 

5.85 

5.8 

5.72 

5.75 

6.7 

5.58 

5.55 

5.5 


5.2 

5.2 

5.15 

5.25 

5.25 

5.15 

5.1 

5.12 

5.08 

5.05 

5.0 

4.98 

5.0 

5.1 

5.1 


Station  rating  table  for  Fraser  River  at  Grariby,  C6lo.,fram  January 


4.75 

4.7 

4.65 

4.i>5 

4.62 

4.6 

4.6 

4.62 

4.o2 

4.65 

4.65 

4.65 

4.7 

4.7 

4.65 


4.6 

4.55 

4.55 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.45 

4.45 

4  4 

4.5 

4.5 


4.35 

4.35 

4.3 

4.25 

4.32 

4.25 

4.3 

4.3 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 


1  to  Jtdy  S,  1905. 


Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
'   height. 

Discharge.  1 

Discharge. 

Gage 
helj^it. 

Discharge. 

j      Feet. 

Second-feet^ 

Second-feel. 

Feet. 

Second-feet. 

4.90 

180 

5.40 

431    1 

5.90 

819 

6.40 

1,313 

5.00 

218 

5.50 

499     , 

6.00 

910 

6.50 

1,422 

5.10 

262 

5.60 

572 

6.10 

1,005 

6.60 

1,533 

5.20 

313 

5.70 

649 

6.20 

1,104 

5%) 

309 

5.80 

732 

6.30 

1,207 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  diacharK^ 
measurements  made  during  1904-5  and  is  well  defined. 


WILLIAMS    FORK    DRAIN AGK    BASIN. 


Station  rating  table  for  Fraser  River  at  Oranby,  Oolo.,  from  July  9  to  December 
w9."!§^.      Diachiinw..  '   J^f^.     '  DlachaivP.      J^^"^     '  Discharer.      J^l^'l      Disc 


89 
SI,  am. 


Feet, 

^Second-feet. " 

Feet. 

Second-feet. 

Feet. 

Second-frfi. 

Fret. 

Second-feet. 

4.20 

26     ' 

4.60 

1               74 

5.00 

154     1 

5.10 

267 

4.30 

35    ' 

4.70 

91      , 

5. 10 

179 

5.50 

302 

4.40 

46 

4.80 

110 

5.20 

206 

4.50 

59 

4.90 

'              131 

5.30 

235 

Note.— The  above  table  i.s  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
meaKurements  made  during  1905.  It  is  well  deflnod  between  gage  heights  4.6  feet  and  5.5  feet.  This  sec- 
ond table  is  necessary  on  account  of  a  dam  which  was  put  in  a  short  distance  below  the  gage. 

Estimated  monthly  discharge  of  Fraaer  River  at  Granhy,  Colo.,  for  1905. 

I         Discharge  in  second-feet. 

Maximum.  Minimum.      Mean. 


Month. 


'  Total  in 
acre-feet. 


May  7-31... 

J  une 

July 

.\ugust 

September. 
October 


819  ' 
1,5W)  i 

465 ; 

179  I 

95; 

74  I 


172, 

499 

149 

74 

46 

30 


451 
1,030 
250 
110 
70.1 
47 


22,360 
61,290 
15,370 
6,764 
4,171 
2.890 


The  period ' I      112,800 

I  'I 


WILLIAMS  FORK  DRAINAGR  BASIN. 
"WILLIAMS  FORK  NEAR  HOT  SITLPHUR  SPRINGS,  COLO. 

Williams  Fork  rises  in  the  Williams  River  Mountains  in  southe,a.stern  Grand  Oounty, 
flows  in  a  general  northwesterly  direction,  and  unites  with  Grand  River  in  the  central  part 
of  Middle  Park,  Colorado. 

The  gaging  station  was  established  July  25,  10(>4.  It  is  located  at  the  waj^on  bridge  on 
the  ranch  of  F.  A.  Field,  in  T.  1  N.,  R.  79  W.,  about  9  mile.s  west  of  Hot  Sulphur  Springs,  4 
miles  above  the  mouth  of  the  stream,  and  below  all  the  tributaries. 

The  channel  is  straight  for  about  100  feet  alx)ve  and  Ijelow  the  station.  The  right  bank 
is  a  low  gravel  bar,  lined  with  willows,  and  at  extreme  high  stages  is  overflowed  for  a  dis- 
tance of  75  feet  from  the  second  channel.  The  left  bank  is  a  level  pasture  land,  about  4 
feet  high,  and  is  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  small  and 
medium-sized  bowlders  and  is  permanent.  At  low  water  there  is  but  one  channel;  at  high 
water  a  second  channel  begins  alx)ut  300  feet  above  the  bridge,  on  the  right  side  of  the 
stream,  passes  about  100  feet  from  the  right  end  of  the  bridge,  and  enters  the  main  stream 
2(X)  feet  below.  This  channel  is  very  rough  and  irregular  and  is  almost  entirely  covered 
with  gitiss  and  shnibbery.  The  current  is  swift  at  high  and  medium  at  low  stages.  Gage 
heights  have  a  range  of  about  1.8  feet  in  an  ordinary  season.  Durin;::  the  winter  months 
ice  obstructs  the  channel  to  such  an  extent  as  to  make  gage  leadings  impracticable.  High- 
water  measurements  are  afl'ected  by  the  back  water  and  boiling  caused  by  the  middle  pier 
of  the  bridge  and  by  the  roughness  of  l^ed  of  the  second  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  2-span  wooden 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundin<rs  is  a  f>{)-penny  nail 
driven  into  the  top  of  the  left  end  of  the  downstream  guard  rail  of  the  brids^e,  immediately 
over  the  inside  face  of  the  abutment.  The  second  channel  formed  at  iiigh  water  is  meas- 
ured by  wading  at  convenient  points. 

The  gage,  which  was  read  twice  each  day  during  1905  by  K.  A.  Field,  is  a  staff,  graduated 
from  2  to  8  feet,  fastened  vertically  to  the  downstream  end  of  the  middle  eril)  pier,  tlie  2-foot 
mark  resting  on  the  bed  of  the  stream.     Tlie  U'Dch  mark  is  a  (iO-penny  nail  driven  into  the 
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south  face  of  a  white-pine  tree  standing  on  the  left  bank  of  the  river  30  feet  noiih  of  the 
west  end  of  the  bridge;  elevation,  6.03  feet  above  the  zero  of  the  gage.  Elevation  above 
sea  level  is  about  7,600  feet. 

A  description  of  this  station,  with  gage-height  and  dischai^  data,  is  contained  in  Water* 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  146-148. 

Discharge  measurements  of  Williams  Fork  near  Hot  Stdphur  Springs^  Coio.f  in  1905. 


Date.         1                   Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaze 
hei^t. 

Di»- 
chai^e. 

May2 

May8 

May  29 

June5 

June  8 

June  29 

July  12 

W.  A.  Lamb : 

Feet. 
50 
44 
54 
66 
61 
47 
48 
43 
33 
33 

Sq.ft^ 
85 
74 
103 
157 
147 
99 
91 
73 
54 
54 
44 

Ft.  per  see. 
2.73 
2.26 
3.65 
5.39 
5.60 
3.90 
2.36 
1.80 
1.13 
1.19 
1.11 

Feet. 
3.89 
3.70 
4.15 
4.85 
4.80 
4.20 
3.85 
3.61 
3.31 
3.30 
3.23 

8ec.-fi. 
232 

do. 

167 

do 

376 

do 

816 

..do 

824 

do 

3^6 

do 

215 

July  24 

do 

13S 

August  29 

do 

61 

September  8... 

do 

64 

September  29.. 

do 

25 

49 

DaUy  gojge  height ^  in  feet ^  of  Williams  Fork  near  Hot  Stdphur  Springs ^  Colo.,  for  1905, 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Apr. 


3.19 
3.14 
3.12 
3.13 
3.18 
3.20 
3.24 
3.25 
3.32 
3.36 
3.34 
3.36 
3.40 
3.34 
3.28 
3.30 
3.30 
3.38 
3.44 
3.38 
3.32 
3.39 
3.39 
3.42 
3.42 
3.45 
3.56 
3.62 
3.66 
3.78 


May. 


3.84 
3.88 
3.80 
3.70 
3.62 
3.57 
3.63 
3.71 
3.74 
3.65 
3.62 
3.60 
3.71 
3.63 
3.60 
3.60 
3.84 
3.92 
3.96 
4.05 
4.05 
4.15 
4.22 
4.22 
4.18 
4.18 
4.25 
4.24 
4.12 
4.18 
4.  .11 


June. 


4.39 
4.48 
4.55 
4.72' 
4.82 
4.72 
4.82 
4.78 
4.89 
4.80 
4.68 
4.68 
4.74 
4.68 
4.70 
4.68 
4.65 
4.55 
4.52 
4.45 
4.46 
4.42 
4.40 
4.43 
4.34 
4.36 
4.28 
4.25 
4.21 
4.17 


July. 


Aug. 


4.18 
4.11 
4.09 
4.02 
3.98 
3.94 
3.90 
3.90 
3.89 
3.84 
3.84 
3.82 
3.80 
3.81 
3.80 
3.76 
3.71 
3.70 
3.76 
3.76 
3.72 
3.71 
3.64 
3.62 
3.61 
3.61 
3.62 
3.60 
3.58 
3.58 
3.58 


3.58 
3.52 
3.51 
3.52 
3.50 
3.51 
3.50 
3.50 
3.48 
3.49 
3.50 
3.52 
3.50 
3.48 
3.46 
3.40 
3.40 
3.38 
3.39 
3.35 
3.34 
3.36 
3.38 
3.36 
3.31 
3.30 
3.28 
3.28 
3.37 
3.35 
3.36 


Sept. 


3.33 
3.29 
3.3Si 
3.30 
3.31 
3.34 
3.34 
3.30 
3.29 
3.28 
3.28 
3.26 
3.26 
3.25 
3.22 
3.21 
3.28 
3.29 
3.36 
3.30 
3.30 
3.28 
3.28 
3.24 
3.24 
3.26 
3.26 
3.22 
3.22 
3.38 


I 


Oct. 


3u32 
3.33 
3.30 
3.26 
3.22 
3.22 
X22 
3.22 
3.22 
3.10 
3.18 
3.19 
3.24 
3.  IS 
3.  IS 
3.2S 
3.24 
3.21 
3.16 
3.14 
3.14 
3.22 
3.27 
3.30 
3.24 
3.24 
3,24 
3.30 
i22 
3.27 
3.90 
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SiaHon  rating  tahUfor  WiUiams  Fork  near  Hot  Stdphur  Springs,  Colo.j  from  January  1  to 

December  31, 1905. 


Oage 
height. 

Diachaige. 

hel^t. 

Dlachaige. 

1   hei^. 

Discharge. 

Oage 
heig&t. 

Discharge. 

Feet. 

Secondrfeel. 

Feet. 

Second-feet. 

1  .„.. 

Second-feet. 

Feet. 

Second^eet. 

3.10 

25 

3.00 

130 

4.10 

335 

4.60 

650 

3.20 

40 

3.70 

160 

4.20 

390 

4.70 

730 

3.30 

00 

3.80 

200 

4.30 

450 

4.80 

810 

3.40 

»    , 

3.00 

240 

4.40 

510 

4.90 

900 

3.W 

105     ; 

4.00 

285 

,        *•« 

580 

Note.  ^The  above  table  is  applicable  only  for  open-channel  cond  itlons.    It  Is  based  on  discharge  meaa 
uiements  made  during  1904-1906  and  is  well  defined. 

Estimated  monthly  discharge  of  Williams  Fork  near  Hot  Sulphiir  Springs,  Colo.,  for  1906. 


Month. 


Discharge  in  second-feet; 


!  Maximum. 


AprU 

May 

June 

July 

August 

September. 
October 


192 
456 
891 
370 
125 

76 

64l 


Minimum.  I    Mean. 


122  I 
374  I 
125  ' 

42  ' 
25  [ 


74.1 

253 

628 

201 
87.6 
56.5 
46.6 


Total  hi 
acre-feet. 


The  period . 


4,400 
15,560 
37,370 
12,360 
5,386 
3,362 
2,865 


81,310 


TROUBLESOME  RIVER  DRAINAGE  BASIN. 
TROUBUESOME  RIVER  AT  TROUBLESOME,  COIX). 

Troublesome  River  rises  among  the  peaks  of  the  OontineDtal  Divide  in  the  northern  part 
of  Grand  County,  Colo.,  and  flows  southward  to  its  point  of  junction  with  Grand  River  in 
Middle  Park. 

The  gaging  station  was  established  July  22,  19()4.  It  is  located  about  100  yards  below 
the  highway  bridge  at  Troublesome,  Colo.,  in  sec.  12,  T.  1  N.,  R.  80  W. 

The  channel  is  straight  for  about  50  feet  above  and  100  feet  below  the  station.  The  right 
bank  is  about  3  feet  high  and  is  lined  with  a  heavy  growth  of  willows;  the  left  bank  is  pre- 
cipitous, is  about  4  feet  high,  and  is  bordered,  by  a  level  meadow;  neither  bank  overflows. 
The  bed  of  the  stream  is  composed  of  small  cobblestones  and  gravel,  and  is  clean,  uniform, 
and  permanent.  There  is  but  one  channel,  broken  by  the  piers  of  the  bridge,  which  form 
eddies  and  undercurrents  in  a  poitkm  of  the  cross  section.  The  current  is  very  swift  at  high 
and  medium  at  low  stages.  Gage  heights  have  a  range  of  about  2.5  feet  in  an  ordinary 
season.  During  the  winter  months  the  channel  is  so  obstructed  by  ice  as  to  make  gage 
readings  impracticable. 

Discharge  measurements  are  ordinarily  made  by  wading  at  convenient  points  near  the  gage 
rod.  At  extremely  high  stages  they  are  made  from  the  2-span  bridge  about  100  yards 
above  the  gage-rod.  The  initial  point  for  soundings  is  the  west  face  of  the  stake  driven  into 
the  top  of  the  left  bank,  to  which  the  gage  rod  is  fastened. 

Tlie  gage,  which  was  read  twice  each  day  during  1905  by  Mrs.  Eva  M.  Becker,  is  an  inclined 
staff,  graduated  from  0.8  foot  to  5.8  feet,  securely  fastened  to  stakes  driven  into  the  left 
bank  and  bed  of  the  stream.  One  vertical  foot  equals  1.525  feet  on  the  slope.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  10-penny  nail  driven  into  the  top  of  the  stake  on 
the  left  bank  to  which  the  gage  is  fastened;  elevation,  5.83  feet  above  the  zero  of  the  gage. 
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(2)  The  center  of  a  black  cross  painted  on  the  bottom  log  near  the  southeast  comer  of  Mrs. 
E.  M.  Becker's  house,  marked  "U.  S.+B.  M.;"  elevation,  16.08  feet  above  the  zero  of  the 
gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  148-150. 

Discharge  measurements  of  TroubiUsome  River  at  Troublesome,  Colo.,  in  1905. 


Date. 


April  29 

Mays 

May28 

Junes 

Junes 

June  29 

July  11 

July  24 

August  13 

August  27 

September  7 . . 
September  29 . 


Hydrograpber. 


Width. 


Area  oX 
section. 


W.  A.  Lamb . 

do 

....do 

....do 

....do 

do 

....do 

do 

do 

....do 

do 

do 


Feet. 

30  I 
31 

42  ' 

43  I 
40 
26 
16  I 
18  ' 
23  I 
22 
24 


Sq.ft. 
39      I 
45 

95      I 
108      I 
93 
36 
9.3^ 
19      I 
25 
23 
25 
23 


Mean     ' 
velocity,  i 

Ft.  per  sec. 
I  2.28 

2.71 

I  *--^3  i 

I  5.32 

5.14 
1.64  ! 
0.86 
0.58  I 
0.88 
0.83 
0.92 
0.87 


Gage 
height. 

Feet. 
2.57 
^72 
3.40 
3.70 
3.36 
1.75  ' 
1.12 
1.18 
1.38  ' 
1.34 
1.40 
1.35 


Di»- 

I  chai^p. 

Sec.-ft. 

122 
449 

575 
47> 

59 


19 

23 
30 


Note.— Measurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  Troublesome  River  at  Troublesome,  Colo., 

Aug. 


Day. 


1 


Apr.    '   May.      June. 


2.0  I 
2.0  ' 
1.95  I 
1.9    ' 


5 

1.95 

6 

2. 1 

7 

1   2.1 

8 

'   2.1 

9 

2. 1 

10 

2.1 

11      

2.15 

12 

2. 1 

13 

2. 1 

14      

'   2,1 

16 

2.05 

16 

1   2.1 

17 

2.1 

18 

2. 1 

19 

i   2.15 

20   

2.15 

21 

1   2.1 

22 

2.15 

23 

'   2.2 

24 

!   2. 2 

25 

2.3 

26 

2.25 

27 

2. 3 

28 

,   2.42 

29 

'   2.5 

30 

9  Fi.^ 

31 

_l 

2.8 

2.95 

2.82 

2.7 

2.6 

2.52 

2.5 

2.55 

2.82 

2.76 

2.72 

2.6 

2.62 

2.6 

2.62 

2.8 

3.15 

3.28 

3.62 


3.3 

3.4 

3.45 

3.75 

3.7 

3.18 

3.32 

3.28 

3.22 

3.12 

2.88 

2.76 

2.78 

2.75 

2.58 

2.55 

2.42 

2.32 

2.25 

2.22 

2.15 

2.18 

2.08 

1.98 


July. 

1.6 

I      1.65 

1.68 

1.6 

1.52 

1.42 

1.3 

1.18 

1.15 

1.12 

1.1 

1.08 

1.05 

1.02 

1.08 

1.05 

1.05 

0.95 

1.0 

1.15 

1.32 

1.25 

1.2 

1.28 


for  1905. 
Sept. 


3.36 
3.26 
3.2 
3.08 


1.95 

1.3 

1.9 

1.42 

1.8 

1.4 

1.72 

1.35 

1.7 

1.4 

1.68 

1.4 

1.42 

1.48 

1.38 

1.35 

1.35 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.32 

1.38 

1.38 

1.35 

1.35 

1.35 

1.32 

1.32 

1.3 

1.3 

1.32 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 


Oct. 


1.35 

1.3 

1.3 

1.3 

1.35 

1.38 

1.4    I 

1.38  I 

1.35  I 

1.35  I 

1.35 

1.35 

1.3 

1.3 

1.3    I 

1.29 

1.28  j 

1.3 

1.35 

1.35! 

1,35 

1.35  I 

1.32 

1.3 

1.3 

1.35  I 

1.35 

1.35 

1.35 

1.3 


I 


1-32 

1.3 

1.3 

1.3 

1.25 

1.22 

1.2 

1.2 

1.2 

1  2S 

l.-^o 

1.38 

1.4 

1.4 

1.4 

1.42 

1.45 

1.4J 

l.Si 

1  as 

i.3 

1.3.S 

1.4 

1.4 

1-4 

1.4 

1.4 

1.4 

1  4 

1.42 

l.«^ 
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Station  rating  idUe  for  TrouhUsome  River  at  Troublettome,  Colo.,  from  January  1  to  May  19, 

1906. 


Gage, 
height. 

Discharge,  jj 

Second-feet. ^\ 

1               14    > 

Qase 
height. 

Feet. 
2.40 

■1 
Discharge.  1 

Second-feet.) 
63 

Ga^e 
height. 

1 
Discharge. 

Second-feet. 
167 

Gage 
height. 

1  Discharge. 

Feet. 
1.90 

Feet. 
2.90 

Feet. 
3.40 

\Second-feei. 

2.00 

1             21    |! 

2.50 

78    'i 

3.00 

196 

3.50 

1            357 

2.10 

29 

1               ^    '' 

2.60 

96 

3.10 

226 

3.60 

1             392 

2.20 

2.70 

117    " 

3.20 

257 

1 

2.30 

'            50    i. 

2.80 

141     1 

3.30 

2}» 

1 
1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge 
measurements  made  during  1904-1905.    It  is  well  defined  between  gage  heights  1.9  feet  and  2.7  feet. 

Station  rating  table  for  Troublesome  River  at  Troublesome,  Colo.,  from  May  20  to  December 

31,  1905. 


Gage 
height. 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 


1  Discharge. 

\S€cond-feet.^ 

1  ' 

I  7 

I  10 

I  15 

I  22 

I  31 

;  42    i 
54 


Gage 
height. 

Feet. 
l.SO 
1.90 
2.00 
2.10 
2.20 

•2.30 
2.40 
2.50 


,  Discharge.  1 

I 'I 

,Second'feet.\ 

68    i| 
I  84    'I 

I  102    'I 

'  121      , 

I  141     i| 

:        i«2  ,; 

I  183 

205 


h^!^t.\^'^^^^- 


heig1 


.^^    I  Discharge. 


Feet. 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


\Second-feet. 
229 
255 
282 
311 
342 
374 
407 
441 


Feet. 
3.40 
3.50 
3.60 
3.70 
3.80 


^Secondrfeet. 

475 
I  510 

I  546^ 

I  584 

'  623 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  10  discharge 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  l.l  feet  and  1.8  feet,  and  is 
fairly  accurate  to  gage  height  3.8  feet. 

Estimated  monthly  discJuzrge  of  Troublesome  River  at  Troublesome,  Colo.,  for  1905. 


Month. 


I        Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


Total  in 
'  acre-feet. 


April 

May,  23  days. 

June 

July 

AU£^USt 

September — 
October 


The  period. 


87 
458 
604 
52 
29 
22 


""".."1 

35.1 

2,089 

78      1 

192 

8,759 

52      1 

259 

15, 410 

4.5 

17.6 

1,076 

15      1 

18.0 

1,107 

1      14  ; 

17.3 

1,029 

1      10  1 

19.1 

1,174 

30,640 


MUDDY   RIVER   DRAINAGE   BAvSIN. 
MUDDY  RIVER  AT  KREMMLING,  COLO. 

Muddy  River  rises  among  the  high  peaks  in  the  nortkwestern  part  of  Grand  County, 
Cole,  and  flows  southeastward  to  the  point  where  it  unites  with  Grand  River. 

The  gaging  station  was  established  July  24,  1904.  It  is  located  at  the  highway  bridge 
about  one-eighth  mile  northwest  of  Kremmling,  in  sec.  7,  T.  1  N.,  R.  80  W.,  about  2  miles 
above  the  mouth  of  the  river.    The  station  is  below  all  tributaries  of  importance. 
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The  channel  is  curved  for  about  100  feet  above  and  straight  for  50  feet  below  the  station. 
The  right  bank  is  about  8  feet  high  above  and  10  feet  high  below  the  station,  and  is  clean 
and  almost  perpendicular.  The  left  bank  below  the  bridge  is  10  feet  high,  slopes  at  an  angle 
of  about  45  degrees,  and  is  lined  with  willows;  above  the  bridge  it  is  irregular  and  about  S 
feet  high.  The  stream  at  this  point  does  not  overflow  except  at  extremely  high  stages,  and 
then  only  for  a  short  distance  back  from  the  left  bank.  The  bed  of  the  stream  is  composed 
of  mud,  with  dome  sand  and  a  few  loose  rocks  washed  from  the  riprap  near  the  south  abut- 
ment of  the  bridge,  and  is  clean  but  shifting.  There  is  but  one  channel  at  all  stages,  broken 
by  the  middle  pier  of  the  bridge,  which  is  irregularly  shaped  and  causes  back  water  and 
undercurrents  in  a  portion  of  the  cross  section,  affecting  the  discharge  measurements  at 
high  stages.  The  current  is  medium  at  high  and  very  sluggish  at  low  water.  The  shifting 
of  the  bed  makes  it  very  difficult  to  obtain  a  good  rating  curve.  Gage  heights  have  a  range 
of  about  6  feet  during  an  ordinary  season.  In  the  winter  months  ice  obstructs  the  channel 
to  such  an  extent  that  gage  readings  are  impracticable. 

At  high-water  stages  discharge  measurements  are  made  from  the  downstream  side  of  the 
two-span  highway  bridge  to  which  the  gage  is  attached.  The  initial  point  for  aoundii^ 
is  a  10-penny  nail  driven  into  the  downstream  hand  rail  over  the  north  face  of  the  left  abut- 
ment. The  hand  rail  is  marked  from  0  to  58  feet  with  nails  driven  at  2-foot  intervals.  At 
ordinary  and  low-water  stages  measurements  are  made  by  wading  at  convenient  points 
below  the  station. 

The  gage,  which  was  read  twice  each  day  during  1905  by  0.  S.  McGee,  is  a  staff  attached 
vertically  to  the  lower  left  corner  of  the  middle  pier  of  the  bridge.  The  gage  reads  from  2 
to  14  feet,  the  2-foot  mark  resting  on  the  bed  of  the  stream.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  60-penny  spike  driven  horizont>ally  into  the  west  face  of  the  left 
end  of  the  downstream  bridge  stringer  over  the  left  abutment;  elevation,  13.65  feet  above 
the  zero  of  the  gage.  (2)  A  30-penny  nail  driven  horizontally  in  the  stringer  at  the  east 
end  of  the  north  abutment  of  the  bridge ;  elevation,  13.95  feet  above  the  zero  of  the  gage. 

A  description  of  this  station  with  gage  height  and  dischaige  data  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  150-151. 

Discharge  Tneasurements  of  Muddy  River  ai  Kremmlingf  Colo.,  in  1905. 


Date. 


Hydrographer. 


April  28 Wm.  A.  Lamb. 

Mays .'....I do 

May  27 do 


June? ' do. 

June  15 1 do. 


June  26 

July  11 

July  24 

August  12 

August  25 

September  7. . 
September  29 . 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Mean 
-velocity. 

heigK.   1 

Dis- 
charge. 

Feet. 
42 

Sq.ft. 
99 

Ft.  per  sec. 
1.75 

Fett.     1 
6.32  ! 

Sec.fL 
173 

41 

140 

1.81 

6.90 

254 

49 

338 

1.98 

9.95  ' 

669 

48 

354 

1.90 

10.10  1 

671 

49 

264 

1.32 

8.38* 

3« 

52 

66 

1.18 

6.35  1 

78 

14 

11 

1.45 

4.61 

16 

11 

6.6 

.95 

4.30 

6.3 

12 

7.0 

1.44 

4.45 

10 

9 

4.0 

.72 

4.10 

2.9 

10 

5.2 

1.21 

4.25 

6.3 

10 

5.6 

1.02 

4.25 

5l7 

NoTS.— Measurements  made  at  different  sections. 
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DaUy  gage  height,  in  feet,  cfMvddy  River  at  Kremnding,  Colo,,  for  1906. 


Day 

Apr. 

May. 

6.9 
7.32 
7.5 
7.2 
7.05 
6.4 
6.45 
6.65 
7.3 
7.35 
6.9 
6.6 
6.7 
6.75 
6.65 
7.0 
8.1 
8.3 
9.15 
9.6 
9.5 
9.75 
10.1 
10.65 
9.85 
9.45 
9.35 
9.45 
8.9 
8.55 
8.6 

June. 

July. 

Aug. 

Sept. 

1 

7.35 

7.3 

6.82 

6.68 

6.35 

6.38 

6.3 

6.35 

6.25 

6.1 

5.9 

5.6 

5.25 

5.1 

5.0 

5.15 

5.18 

5.2 

5.25 

5.05 

5.02 

4.95 

5.1 

5.25 

5.18 

5.3 

5.38 

5.9 

6.26 

6.48 

8.9 
9.35 
9.5 
10.15 
10.0 
9.45 
9.55 
9.55 
10.1 
10.15 
9.45 
8.9 
8.65 
8.75 
8.4 
8.15 
7.95 
7.45 
7.3 
7.05 
6.9 
6.75 
6.65 
6.5 
6.35 
6.25 
6.1 
6.05 
5.95 
5.7 

5.55 

5.15 

5.15 

5.1 

5.0 

5.0 

4.7 

4.6 

4.6 

4.5 

4.5 

4.5 

4.5 

4.4 

4.3 

4.4  . 

4.4 

4.4 

4.35 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.«> 

4.7 

4.7 

4.5 

4.55 

4.3 

4.25 

4.3 

4.3 

4.3 

4.2 

4.2 

4.2 

4^1 

4.1 

2 

4.0 

3 

4.05 

4 

4.1 

5 

4.1 

6 

4.2 

7 

4.2 

8 

4.2 

9 

4.2 

10 

4.0 

11 

4.0 

12 

4.0 

13 ' 

4.0 

14 

15 

16 

4.0 
4.0 
4.0 

17 

18 

4.0 
4.0 

19 

4.0 

20 

4.0 

21 

4.0 

22 

4.0 

23 

4.0 

24 

3.7 

25 

3.7 

26   .' 

4.0 

27 

4.0 

28 : 

4.0 

29 

4.2 

30 

4.3 

31 

Oct. 


4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.4 
4.4 


Station  rxUing  tabiefor  Muddy  River  al  Kremrrding,  CoU>.,from  Jvly  25,  190^.,  to  June  J^,  1906, 


1  a. 

Dlachaige. ' 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fe€t. 
4.20 

! 

Second-feet. 
6 

Feet. 
5.50 

Second-feet. 
85 

Feet 
6.70 

Second-feet. 
223 

Feet. 
7.90 

Second-feet. 
380 

4.30 

8    1 

6.60 

95 

6.80 

236 

8.00 

394 

4.40 

11 

6.70 

105 

6.90 

249 

8.20 

422 

4.50 

15    1 

6.80 

116 

7.00 

262 

8.40 

450 

4.60 

19 

5.90. 

127 

7.10 

275 

8.60 

478 

4.70 

2*    . 

6.00 

138 

7.20 

288 

8.80 

506 

4.80 

29 

6.10 

150 

7.30 

301 

9.00 

534 

4.90 

35   : 

6.20 

162 

7.40 

314    1 

9.20 

562 

5.00 

42    i 

6.30 

174 

7.50 

327 

9.40 

590 

5.10 

50 

6.40 

186 

7.60 

340 

9.60 

618 

5.20 

58    1 

6.50 

198 

7.70 

353 

9.80 

646 

5.30 

67 

6.60 

210 

7.80 

366 

10.00 

674 

6.40 

76    i 

NoTB-— The  above  table  is  applicable  only  for  open-channel  conditiona.  It  is  based  on  discbarge 
measurements  made  during  1904-5  and  is  well  defined.  Above  gage  height  10  feet  the  rating  curve  is  a 
tangent,  the  difference  being  15  per  tenth. 
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STREAM   MEASUREMENTS   IN   1905,  PART    XI. 


Station  rating  tahlefor  Mvddy  River  at  KremmUng^  Colo.,  from  June  5  to  December  57,  1905. 


heigh 


!  Discharge.  ■ 


Gag< 
heigh 


Ffet. 
4.00 
4.10 

4.ao 

4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 


Second-feet. 

2  J 

il 

3  I 

5  I 
7 
9 
11 
13 
16 
19 
22 
25 
28 


Feet. 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 


Dischai^gc. 


G) 
heigl 


jXt.  'Discharge. 


Second-feet. 
31  , 
34    I 

38  I 
42  I 
46  , 
50 

54  I 
59  I 
64 

70    I 
76 
83 


Feet. 
6.40 

Second-feet. 
90 

6.50 

98 

6.60 

106 

6.70 

115 

6.80 

125 

6.90 

136 

7.00 

147 

7.20 

171 

7.40 

195 

7.60 

221 

7.80 

249 

8.00 

278 

Gage 
heij^it. 

Dischargie. 

Feci. 
8.20 

Second-feet. 
309    , 

8.40 

341     1 

8.60 

374    1 

8.80 

409 

9.00 

445 

9.20 

483 

9.40 

523 

9.60 

564    , 

9.80 

606 

10.00 

649 

10.15 

682    1 

t 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  1905  and  it  is  not  well  defined. 


It  is  based  on  discharge 


Estimated  monildy  discharge  of  Muddy  River  at  Kremmling,  Colo.,  for  1904. 

I        Discharge  in  second-feet.         I 


Month. 


Total  in 
Mnxlraum.  Minimum.  I    Mean.     «<^re-'«*t. 


July  25-31. 

August 

September. 
October... 


5.6 

5 

5 

8 


6.9 

14.8  ' 
13      , 


96 
701 
SSI 

ryg 


Estimated  monthly  discharge  of  Muddy  River  at  Kremmling,  Colo.,  for  1905. 


Month. 


April. 
May.. 
June.. 
JuJy.. 


August 

September. 
October 


Discharge  in  second-feet. 


Maximum.  Minimum.  '    Mean. 


Total  in 
acre- feet. 


306 
772 
696 
44 
16 


The  period . 


38 
186 

50 
7 
3 


.5 


121 

408      ' 
337 

14      I 

i,\ 

a?  I 


7,200 
25,080 
2D,a'iO 
861 
4.% 
161 
535 


54,.iJU 


BLUE  RIVER  DRAINAGE  BASIN. 
BLUE   UIVER  NEAR  KREMMLING,   COLO. 

Blue  River  rises  among  the  peaks  of  the  Continental  Divide  in  the  extreme  southeastern 
part  of  Summit  County,  Colo.,  and  flows  in  a  general  northwesterly  direction  until  it  joins 
Grand  River  above  the  point  where  the  latter  stream  enters  Gore  Canyon. 

The  gaging  station  was  established  July  21,  1904.  It  is  located  at  the  State  highway 
bridge  on  the  road  between  Kremmling  and  Dillon,  Colo.,  17  miles  from  the  former  and  26 
miles  from  the  latter,  in  T.  2  S.,  R.  80  W.,  and  is  below  all  tributaries  of  any  importance. 


BLUE   BIVER   DRAIITAGE   BASIN. 
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The  channel  is  straight  for  about  400  feet  above  and  200  feet  below  the  station.  The 
banks  arc  lined  with  willows  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  very 
rough,  but  is  clean  and  stable.  There  is  but  one  channel  at  all  stages,  broken  by  the  center 
pier  of  the  bridge.  Several  large  bowlders  in  the  channel  near  the  gaging  section  cause  a 
wave  and  boiling  motion  of  the  water  at  high  stages  and  eddies  and  dead  water  during 
low  stages.  Gage  heights  have  a  range  in  an  ordinary  season  of  about  2.5  feet.  During 
the  winter  months  ice  forms  in  the  channel  to  such  an  extent  as  to  make  gage  readings 
impracticable. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  iron  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  4-penny  nail  driven 
Into  the  downstream  guard  rail  at  the  left  end  of  the  bridge  immediately  over  the  east  ff^ce 
of  the  left  abutment.     It  is  marked  zero. 

The  gage  at  this  station  is  read  once  each  day  by  Mrs.  Dolly  Heatherly,  who  lives  1  mile 
south  of  the  bridge.  The  original  gage  was  a  staff,  graduated  from  2  to  11  feet,  fastened 
vertically  to  the  west  face  of  the  middle  masonry  pier  near  the  downstream  end.  On 
August  26,  1904,  this  gage  was  removed  and  was  replaced  by  a  regulation  chain  gage,  the 
elevation  of  the  datum  of  the  two  gages  being  the  same.  In  September,  1905,  the  wooden 
gage  was  reset  in  its  original  position  and  datum  and  is  to  be  used  during.season  of  high  water; 
at  all  other  times  the  chain  gage  is  to  be  used.  The  gage  is  referred  to  bench  marks  as 
foUow.s:  (1)  A  cross  cut  in  the  top  of  the  second  step  from  the  top  of  the  downstream  wing 
of  the  left  abutment,  painted  black,  and  marked  "U.  S.+B.  M.^';  elevation,  9.04  feet  above 
the  zero  of  the  gage.  (2)  A  60-penny  spike  driven  vertically  into  the  west  end  of  the 
block,  to  which  the  pulley  of  the  gage  is  fastened;  elevation,  11.69  feet  above  the  zero  of 
the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Wateiv 
Supply  Paper  No.  133,  United  States  Greological  Survey,  pages  151-153. 


Discharge  measurements  of  Blue  River  near  Kremndingy  Colo.y  in  1906. 


Date. 


Hydrographer. 


April  27a  . : . . . .    W.  A.  Lamb . 

iia,j9 do...:... 

May26 do 

June? ' do 

June  28 do 

July  23 do 

August  12 ' do 

Aogost  26. do 

September  6.. do 

September  13. do 

September  28...  I do 


Width. 

Feet 
108 
131 
147 
166 
151 
139 
125 
118 
115 
110 


Area  of  |     Mean 
section,     velocity. 


I- 


Sq.ft.  Ft.  per  sec, 
2.29 
2.80 
5.01 
6.06 
4.53 
2.97 
2.70 
2.30 
2.43 
1.88 
1.60 


151 
210 
371 
541 
382 
236 
212 
182 
182 
151 
125 


Gag© 
leight. 

Dis- 
charge. 

Feet. 

Sec.  ft. 

2.50 

346 

2.90 

580 

3.50 

1,860 

4.60 

3,276 

3.45 

1,732 

3.12 

702 

2.82 

572 

2.58 

420 

2.50 

422 

2.45 

284 

2.30 

211 

a  Channel  partly  filled  with  ice  along  sides  and  piers. 


DaUygage  height  ^  in  feet,  of  Blue  River  near  Kremmling,  Colo.,  for  1906. 


Day. 


Apr. 

I 


1... 
2... 
3... 
4... 
5... 
6... 


2.1 
2.1 


May.   I 

i 

2.9 
3.0  I 
2.9  ' 
2.95  I 
2.8  1 
2.6 


June. 

July. 

3.95 

3.4 

4.0 

3.4 

4.1 

3.4 

4.2 

3.2 

4.3 

3.1 

4.0 

3.1 

Aug.    I  Sept.       Oct. 


2.85 

2.8 

2.75 

2.7 

2.7 

2.7 


2.7    I 

2.5  I 
2.45  I 
2.5 

2.6  I 
2.5 


2.2 

2.3 

2.3 

2.25 

2.2 

2.25 


Nov.       Dec. 


2.15 

2.15 

2.2 

2.3 

2.25 

2.25 


2.2 
2.0 
2.1 
2.0 

1.7 
1.7 


98  STREAM   KEASUBEBCENTS   IN    1905,  PABT   XI. 

DaUy  gdffe  height ,  in  feet  ^  of  Blue  River  near  Kremndingy  Colo.ffw  1905 — Continued. 


Day, 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7 

2.2 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.35 

2.2 

2.3 

2.3 

2.35 

2.5 

2.4 

2.35 

2.4 

2.35 

2.4 

2.4 

2.4 

2.5 

2.6 

2.65 

2.8 

2.65 

2.8 

2.9 

3.0 

2.8 

2.75 

2.95 

2.8 

2.7 

2.7 

2.9 

3.05 

3.6 

3.65 

3.65 

3.55 

3.75 

3.65 

3.6 

3.5 

3.6 

3.65 

3.6 

3.65 

3.7 

4.1 

4.15 

4.45 

4.0 

4.0 

3.95 

4.05 

3.95 

4.0 

3.95 

4.0 

3.75 

3.65 

3.65 

3.55 

3.5 

3.7 

3.75 

3.55 

3.05 

3.55 

3.55 

3.45 

3.4 

3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 

2.8 

2.95 

2.9 

2.'9 

2.8 

2.85 

2.8 

2.8 

2.85 

2.8 

2.8 

2.85 

2.9 

2.85 

2.8 

2.8 

2.8 

2.8 

2.7 

2.7 

2.6 

2.6 

2.6 

2.6 

2.7 

2.6 

2.6 

2.6 

2.5 

2.5 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.45 

2.5 

2.45 

2.45 

2.5 

2.5 

2.65 

2.5 

2.5 

2.45 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.3 

2.25 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 

2.25 

2.25 

2.2 

2.2 

2.15 

2.1 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.2 

2.2 

2.3 

2.25 

2.25 

2.25 

2.25 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 

2.25 

2.2 

2-15 

2.1 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.1 

2.15 

2.1 

2.15 

2.3 

2.2 

2.1 

2.1 

2.2 

2.1 

2.2 

2.15 

2.0 

2.0 

2.0 

8 

2.2 

9 

2.3 

10...  . 

11 

12 

13 

14 

15 

16 

17 

18 



19.. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

EAGLE   RIVER   DRAINAGE   BASIN. 
EAGLE  RIVER  NEAR  EAGLE,  COIX>. 

Eagle  River,  an  important  headwater  tributary  of  Grand  River,  rises  among  the  high 
peaks  of  the  Continental  Divide,  in  Eagle  County,  Colo.,  immediately  opposite  the  head- 
waters of  Arkansas  River,  flows  a  little  north  of  west  for  about  20  miles,  and  then  in  a 
general  westerly  direction  to  its  junction  with  the  Grand.  It  is  a  very  rapid  stream  through- 
out its  entire  course,. flowing  alternately  through  canyons  and  narrow,  terraced  valleys. 

The  drainage  area  is  almost  wholly  in  Eagle  County.  The  upper  third  of  the  bttsin  is 
entirely  mountainous,  the  general  elevation  at  the  crest  of  the  divide  being  12,000  feet  above 
sea  level,  with  peaks  over  14,000  feet  in  altitude.  In  this  part  of  its  course  the  river  de- 
scends in  falls  and  cascades,  the  average  slope  above  the  mouth  of  Roche  Moutonn^  Creek 
being  150  feet  per  mile.  The  rocks  are  about  equally  divided  between  metamorphic  gran- 
ites and  sedimentary  formations.  The  forest  cover  is  excellent,  soil  is  shallow,  and  erosion 
is  small.  The  annual  precipitation,  which  is  mostly  in  the  form  of  snow,  varies  from  20  to 
30  inches.    This  portion  of  the  basin  furnishes  90  per  cent  of  the  discharge  of  the  stream. 

The  lower  two-thirds  of  the  basin  is  also  mountainous  but  is  less  accentuated,  the  eleva- 
tions varying  from  7,000  to  11,000  feet.  The  rocks  are  lai^gely  sedimentary,  erosion  is 
greater,  and  the  forest  cover  is  meager.    The  precipitation  is  approximately  20  inches. 

The  principal  tributaries  of  the  Eagle  are  Gore,  Roche  Moutonn^,  Gypsum,  and  Brush 
creeks. 

Below  Wolcott  a  few  small  ditches  div«^r  water  for  irrigation  of  the  narrow  first  bench 
lands,  and  there  is  enough  irrigution  in  Gypsum  and  Brush  Creek  vaUeys  to  divert  the  entire 
flow  during  the  latter  part  of  the  season. 
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The  gaging  station  was  established  March  12, 1905.  It  is  located  at  Rule's  private  road 
bridge,  in  T.  5  S.,  R.  85  W.,  2}  miles  below  Eagle,  Colo.  The  chief  object  of  the  station  is 
the  collection  of  power  data. 

The  channel  is  straight  for  250  feet  above  and  150  feet  below  the  station.  The  right  bank 
is  high,  is  composed  of  bowlders,  cobblestones,  and  gravel,  and  does  not  overflow;  the  left 
bank,  a  long,  narrow  bottom  bordered  by  abrupt  mesa  bluffs,  overflows  at  high  water  to 
base  of  bluffs.  Both  banks  are  covered  with  scattered  trees  and  brush.  The  bed  of  the 
stream  is  composed  of  cobblestones  and  bowlders  and  is  permanent  but  very  rough.  There 
is  but  one  channel  at  all  stages.  At  low  water  there  is  an  area  of  dead  water  at  the  left  abut- 
ment, due  to  a  depression  in  the  bed  of  the  stream  under  the  bridge,  and  the  current  is  slug- 
gish; at  high  water  this  area  of  dead  water  disappears.  The  center  of  the  current  is  very 
swift  during  high  w^ter.  Above  and  below  the  bridge  the  velocity  is  much  greater  than  at 
the  bridge.  The  height  of  water  ranges  from  0.8  foot  to  6  feet  on  the  gage.  Ice  forms  over 
the  channel  under  the  bridge  during  cold  weather. 

Dischai^e  measurements  are  made  from  the  downstream  side  of  the  66-foot  single-span 
wooden  bridge,  which  stands  at  right  angles  to  the  stream  current.  The  initial  point  for 
soundings  is  the  face  of  the  left  abutment. 

A  vertical  staff  gage,  which  was  read  twice  each  day  during  1905  by  Kenneth  Rule,  is 
spiked  to  the  face  of  the  left  abutment  of  the  bridge.  The  gage  is  graduated  from  «ero  to  10 
feet.  The  bench  mark  is  a  point  encircled  by  paint  aiid  marked  "B.M.''  on  a  large  bowlder 
at  the  light  of  the  bridge;  elevation,  15.72  feet  above  the  2sero  of  the  gage. 


Discharge  measuremerUs  of  Eagle  River  Ttear  EagU,  Colo.,  in  1906. 
Hydrographer. 


Date. 


March  18 

May  12 

July  10 

August  15a 

September  25  a. 


R.  I.  Meeker. 

....do 

..-.do 

....do 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

40 

119 

1.57 

0.80 

50 

207 

3.55 

2.20 

45 

233 

3.41 

2.40 

45 

202 

2.01 

1.66 

60 

1«2 

1.22 

1.00 

Dis- 
charge. 


Sec.-ft. 
187 
735 
794 
406 
198 


a  Made  from  Eagle  bridge. 


DaUy  gage  height,  in  feet,  ofKojgU  River  near  Eagle,  Ccio.,  for  1906. 


Day. 

Mar.   1 



1 

2 1 

3                             ! 

4 1 

5 ' 

6 «  

7 ' 

8 !     . 

9 1 

10 1 

11 1 

12 1 

13 1 

14 1 

15 ' 

16 

17 

Apr. 


May. 


0.7 

2.65 

.8 

3.0 

.7 

2.6 

.65 

2.35 

.7 

2.25 

.7 

2.0 

.75 

2.05 

.9 

2.25 

1.0 

2.5 

1.15 

2.45 

1.15 

2.25 

1.25 

2.15 

1.2 

2.4 

1.25 

2.25 

1.15 

2.25 

1.2 

2.5 

1.15 

2.95 

June. 

4.45 

4.7 

4.9 

5.8 

5.45 

5.35 

5.45 

5.45 

5.65 

5.65  I 

5. 15 

4.8 

4.9    1 

4.95  I 

4.65  j 

4.4    I 

4.15 


July. 

Aug. 

3.25 

1.75 

3.05 

1.7 

2.85 

1.6 

2.66 

1.65 

2.6 

1.6 

2.6 

1.6 

2.65 

1.6 

2.6 

1.6 

2.4 

1.65 

2.4 

1.6 

2.35 

1.7 

2.3 

1.75 

2.25 

1.7 

2.2 

1.65 

2.15 

1.6 

2.05 

1.55 

2.0 

1.36 

Sept.  I    Oct. 


1.15 
1.05 
.95 
1.25 
1.35 
1.35 
1.35 
1.45 
1.4 
1.35 
1.3 
1.35 
1.3 
1.25 
1.2 
1.05 
1.1 


1.15 
1.15 
1.15 
1.05 
1.05 
1.05 
1.06 
1.06 
1.0 
1.0 
1.0 
.96 
.96 


.96 
.95 


Nov. 

Dec. 

0.9 

0.9 

.9 

.95 

1.0 

.9 

.96 

.8 

.95 

.8 

.95 

.8 

.9 

.8 

.9 

.9 

.9 

1.0 

.9 

1.2 

.9 

1.5 

.9 

2.0 

.8 

1.8 

.8 

2.0 

.9 

2.4 

.9 

2.4 

.9 

2.6 
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DaUy  gageJieightf  in  feet,  of  Eagle  River  new  Eagle,  C6lo.,for  1906 — Continued. 


Day. 


18 

19 

0.8 

20 

.8 

21 

.7 

22 

.75 

23 

.7 

24 

.65 

26 

.7 

26 

.7 

27 

.78 

28 

.7 

29 

.65 

30 

.7 

31 

.7 

Mar.       Apr. 


1.2 

1.4 

1.36 

1.25 

1.3 

1.3 

1.4 

1.4 

1.35 

1.5 

1.75 

2.2 

2.35 


May.      June,  i  July.      Aug.      Sept. 


3.25 

3.55 

3.75 

3.85 

4.2 

4.6 

4.5 

4.1 

4.15 

4.25 

4.2 

3.9 

3.9 

4.4 


4.2 

3.9 

3.85 

3.96 

3.7 

3.8 

3.86 

3.75 

3.8 

3.7 

3.7 

3.45 

3.4 


1.85 

1.3 

1.85 

1.15 

1.8 

1.15 

1.75 

1.1 

1.7 

1.0 

1.7 

1.0 

1.7 

.95 

1.7 

1.0 

1.7 

1.0 

1.65 

1.05 

1.75 

i.a5 

1.8 

1.15 

1.7 

1.25 

1.7 

1.3 

1.1 
1.1 

1.0 

1.0 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.15 

1.2 


Oct.       Nov. 


Dec. 


0.95  I 
.9  I 
.95  I 
.96 

.«  I 

.9     ! 

.9    I 

.9     I 

.9 

.95 
1.0 
1.0 
1.1 
1.1 


0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 


2.4 
2  4 
2.4 
2.4 
2.5 
2.5 
2.ft 


GUNNISON  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Gunnison  River  is  formed  in  Gunnison  County,  Colo.,  by  the  union  of  East  and  Taylor 
rivers,  two  streams  that  have  their  origin  among  the  snow-covered  peaks  and  on  the  slopes 
of  the  Continental  Divide  in  the  northeastern  part  of  the  county  and  which  descend  through 
narrow  mountain  valleys  and  unite  alx>ut  12  miles  above  Gunnison.  From  the  junction  of 
these  rivers  the  Gunnison  flows  west  and  southwest  to  the  point  where  it  enters  Grand  Rivor 
at  Grand  Junction,  in  the  central  part  of  Mesa  County,  Colo. 

The  upper  course  of  the  river  lies  through  a  broad,  mountainous  valley,  but  near  the 
mouth  of  Lake  Fork  the  valley  narrows  and  the  river  enters  the  Black  Canyon  of  the  Gunni- 
son, through  which  it  winds  in  a  tortuous  course  for  56  miles  between  granite  walls  that  rise 
precipitously  3,000  feet  above  the  water's  edge.  A  short  distance  below  the  mouth  of 
North  Fork,  the  largest  tributary  of  the  river,  the  canyon  walls  break  abruptly,  and  the 
valley  is  broad  and  fertile.  Below  Delta  the  river  enters  another  narrow  canyon,  with  walls 
averaging  800  feet  in  height,  and  this  continues  irregularly  to  Grand  Junction,  a  few  tracts 
of  narrow  bottom  land  lying  between  the  channel  and  the  canyon  walls. 

As  an  aid  to  description  the  basin  may  be  divided  into  an  upper,  mountainous  area  and  a 
lower,  plateau  area,  the  two  being  divided  roughly  by  a  north-south  line  drawn  through  the 
town  of  Hotchkiss. 

The  mountainous  portion  of  the  basin  is  the  greater  in  area  and  varies  in  altitude  from 
6,000  to  14,000  feet.  The  geologic  formations  include  lai^e  areas  of  igneous  as  well  as  sedi- 
mentary rocks,  the  soil  cover  is  shallow,  and  large  tracts  are  entirely  barren.  In  the  more 
inaccessible  parts  of  the  region  the  primeval  forest  still  exists,  but  at  many  places,  especially 
in  the  neighlwrhood  of  the  mining  camps,  the  timber  has  all  been  cut  off.  The  prevailing 
forests  are  spnic«,  aspen,  cedar,  and  characteristic  mountain  undergrowth.  All  the  arable 
land  in  the  high  mountain  valleys  is  devoted  to  forage  crops,  and  a  number  of  small  ciit<>.hes 
divert  water  for  their  irrigation.  Power  development  of  considerable  magnitude  is  feasible 
in  this  part  of  the  basin. 

The  plateau  region  embraces  the  Uncompahgre  Plateau  along  the  southwestern  border  of 
the  basin,  the  Vernal  and  Inclinado' me.sas  in  the  central  part,  and  the  Grand  Mesa  in  the 
northern  part.  These  plateaus  have  an  extreme  elevation  of  10,000  feet  above  sea  level  and 
break  dowa  in  a  series  of  broad  steps  to  the  valleys,  with  parallel  drainage  lines  cutting 
deeply  at  right  angles  through  these  steps.  The  topography  is  the  product  of  erosion  acting 
on  sedimentary  formations.    The  soil  of  the  lower  valleys  is  chiefly  adobe,  and  the  higher 
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mesas  have  large  cod  tent  of  gravel  and  sand.  Groves  of  quaking  aspen,  interspersed  with 
laiige,  open  grazing  plots,  cover  broad  areas  of  this  plateau  region.  Forests  of  pine  and 
aspen  occur  on  the  top  of  the  Grand  Mesa,  with  pinon  pines  and  cedars  along  the  foothills. 
In  the  vdleys  chico  and  sagebrush  form  the  controlling  vegetation,  except  along  the  streams, 
which  are  bordered  to  some  extent  by  cottonwood,  willow,  and  undergrowth. 

The  chief  tributaries  of  the  Gunnison  are  Ohio,  Tomichi,  Lake  Pork,  and  Cimarron  creeks 
and  Smith,  North  Fork,  and  Uncompahgre  rivers,  the  North  Fork  being  the  largest. 

North  Fork  River  rises  in  the  Huntsman  Hills,  20  miles  south  of  Glenwood  Springs,  flows 
in  a  general  south  and  southwesterly  course,  and  unites  with  the  Gunnison  about  8  miles 
west  of  Hotchkiss.  The  drainage  area  is  highly  mountainous,  except  for  a  small  portion 
which  lies  below  Paonia,  extreme  points  reaching  an  altitude  of  13,000  feet.  The  mesa 
lands  at  the  lower  end  of  the  valley  stand  5,500  feet  above  sea  level.  The  higher  peaks  are 
formed  of  granitic  ro<'.k8,  but  lower  down  Cretaceous  formations  occupy  at  least  80  per  cent 
of  the  area  of  the  basin.  The  mountains  are  forested  and  the  mesa  lands  are  covered  with 
sagebrush.  All  the  tillable  lands  of  the  North  Fork  and  its  tributaries  have  been  brought 
under  cultivation,  and  irrigation  is  practiced  to  such  an  extent  that  the  entire  flow  is  needed 
for  existing  systems. 

Uncompahgre  River,  the  principal  tributary  of  the  Gunnison  from  the  south,  rises  among 
the  snowy  peaks  of  the  highly  serrated  Uncompahgre  Mountains  and  flows  a  little  west  of 
north  to  its  junction  with  the  Gunnison  at  Delta.  The  basin  embraces  a  mountainous, 
plateau,  and  valley  area  of  1,130  s(]uare  miles,  oblong  in  shape,  the  width  increasing  slightly 
at  the  lower  end.  The  mountain  area  occupies  but  a  small  part  of  the  basin,  but  contributes 
the  perennial  waters  of  the  stream.  The  plateau  area  is  greatest  in  ext<»nt  and  Iwrdera  the 
valley  on  both  sides,  the  larger  Uncompahgre  Plateau  lying  to  the  southwest.  Es(;arp- 
ments  are  conspicuous  features  of  this  plateau.  The  relief  features  are  terraced  mesas 
flanked  by  shale  buttes  and  ridges,  trenched  by  deep,  narrow  canyons.  Uncompahgre  Val- 
ley proper  begins  at  a  point  near  Eldredgc  Siding,  on  the  Denver  and  Rio  Grande  Railroad. 

The  other  tributaries  of  the  Gunnison  need  not  here  be  described.  Ohio,  Tomichi,  I^ake 
Fork,  and  Cimarron  creeks  are  perennial  stream.s,  but  almost  their  entire  volume  is  diverted 
for  irrigation  during  the  growing  season,  so  that  verj^  little  of  their  water  reaches  the  Gunni- 
son except  at  times  of  heavy  storms  or  during  spring  floods. 

Precipitation  records  for  the  Gunnison  basin  are  meager.  Those  which  exist  show  a 
range  from  9  inches  in  the  plateau  region  to  about  25  inches  in  the  mountains. 

The  natural  flow  of  the  Uncompahgre  and  North  Fork  rivers  is  diverted  for  irrigation 
along  their  respective  valleys,  and  the  Gunnison  tunnel  will  divert  water  from  the  moun- 
tainous area  and  transmit  it  to  the  Uncompahgre  Valley,  which  has  been  an  irrigated  district 
since  the  early  eighties. 

EAST  RIVER  AT  ALMONT,  COLO. 

East  River  rises  in  the  Elk  Mountains  in  the  northern  part  of  Gunnison  County,  Colo,, 
flows  in  a  general  southerly  direction,  and  unites  with  Taylor  River  to  form  the  GunrisoBr 

The  gaging  station  was  establi.shed  April  17,  1905.  It  is  located  at  the  county  highw^jT 
bridge  at  Almont,  100  feet  above  Taylor  River,  in  T.  51  N.,  R.  85  W.  The  object  of  the 
station  is  the  determination  of  the  amount  of  flood  waters  available  for  storage  in  connec- 
tion with  the  Uncompahgre  Valley  project  and  the  collection  of  power  data. 

The  channel  section  measures  75  feet  between  the  bridge  abutments  and  is  straight  for 
100  feet  both  above  and  below  the  station.  The  banks  arc  low  and  are  liable  to  overflow 
at  extreme  high  water.  The  bed  of  the  stream  is  composed  of  bowlders  and  cobblestones 
and  is  very  rough  but  generally  permanent.  There  are  two  channels  at  all  stages,  divided 
by  the  center  pier  of  the  bridge,  and  the  current  is  swift.  Gage  heights  range  from  0.7 
foot  to  5  feet. 

Discbarge  measurements  are  made  from  the  downstream  side  of  the  two-span  wooden 
bridge.  The  initial  point  for  soundings  is  the  face  of  the  left  abutment  and  is  indicated 
by  a  braas-headed  tack  in  the  hand  rail,  marked  with  a  circle. 
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The  gage,  which  was  read  during  1905  by  Vernon  Davis,  is  a  vertical  staff  graduated 
from  zero  to  7  feet,  spiked  to  the  right  end  of  the  pier  on  the  downstream  side  of  the  bridge. 
The  bench  mark  is  a  point  on  a  large  stump  in  Cottage  Grove  on  the  right  bank  of  the  river, 
about  25  feet  from  the  bridge,  encircled  by  black  paint  and  mariced  "B.  M.;"  elevation, 
6.51  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  East  River  at  AlmorUf  Cdo.,  in  1901  ond  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

chargp. 

1904. 
June  14 

R.I.  Meeker 

Feel. 
73 
73 
73 
72 

58 
73 
73 
71 
64 
51 

Sq.ft. 
182 
112 
105 
76 

75 
256 
237 
153 
94 
75 

Ft.  per  sec. 
6.62 
3.30 
3.01 
2.00 

2.53 
7.62 
7.80 
5.08 
2.86 
2.28 

Feet. 
2.60 
1.65 
1.55 
1.15 

0.80 
2.90 
3.10 
2.10 
1.50 
1.30 

Sec^. 
1,205 

July  19 ^.. 

do 

37D 

August  16 

do 

316 

September  23 . . 

1905. 
April  15 

do 

152 

do           .    .              

190 

May  26 

June  17. . . .: 

A.  A.  Weiland 

1.951 

do 

1,8N 

July  6 

do 

777 

August  10 

.  do 

aao 

August  29 

do 

171 

Note.— The  1904  measurements  were  made  before  the  station  was  established.    The  gage  heights 
were  obtained  from  reference  points. 

Daily  gage  height,  in  feet,  of  East  River  at  AlmorUf  Colo.,  for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Oct 

1     .                            

1.75 

1.8 

1.7 

1.45 

1.4 

1.3 

1.3 

1.4 

1.55 

1.45 

1.45 

1.4 

1.5 

1.5 

1.45 

1.7 

1.9 

2.05 

2.45 

2.6 

2.75 

2.85 

3.3 

.3.15 

2.85 

3.1 

3.0 

2.75 

2.55 

2,5 

2.85 

3.25 

3.6 

4.35 

4.7 

4.55 

4.0 

3.85 

4.4 

4.75 

4.15 

3.85 

3.55 

3.65 

3.55 

3.55 

3.35 

2.95 

2.9 

2.7 

2.4 

2.55 

2.4 

2.5 

2.6 

2.5 

2.45 

2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

2.3 

2.25 

2.15 

2.2 

2.0 

2.0 

1.95 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.7 

1.8 

1.7 

1.7 

1.7 

1.75 

1.7 

1.75 

1.7 

1.7 

1.8 

2.1 

1.9 
1.8 

1.0 

2 

3                                                                  

4  .       .                                           

1:;:::::::    ::;:;::::::::::::: 

6 

7                                                              

8 

9 

10 

11     ..                        .                               

12 

13 

14 

15 

*   " 

16 

0.8 
.75 
.8 
.9 
.85 
.8 
.9 
.85 
.85 
1.05 
1.0 
l.l 
1.2 
1.45 
1.65 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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SiatUm  rating  iahlefor  East  River  at  Almont,  Colo. ^  from  April  16  to  June  1, 1906. 


he^t. 

Dischftige. 

Gage 
height. 

Feet. 

Discharge. 
Second^eet. 

Gage 
height. 

'  Dtachaige. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

^Seeondrfeel. 

Feet. 

Second-feet. 

0.80 

100 

1.50 

420 

2.20 

850 

2.90 

1,610 

0.90 

210 

1.60 

470 

2.30 

940 

3.00 

1,750 

1.00 

240 

1.70 

520 

2.40 

!          i>030 

3.10 

1,900 

1.10 

270 

1.80 

580 

2.50 

1          1.130 

3.20 

2,060 

1.20 

300 

1.90 

640 

2.60 

1,240 

3.30 

2,220 

1.30 

340 

2.00 

700 

2.70 

1,300 

1.40 

380 

2.10 

770 

2.80 

1          1,480 

1 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1905.  It  is  not  well  defined.  Estimates  based  on.  this  table  are  rough 
approximations. 

Station  rating  tahUfor  East  River  at  Almont^  Colo.,  from  June  2  to  October  8, 1905. 


Gage. 
he@it. 

Discbaige. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
heii^t. 

Discharge. 

Feet. 

Secondrfeet. 

Feet. 

Secondrfeet} 

Fefi. 

Secondrfeet. 

Feet. 

Second-feet. 

1.00 

80 

2.00 

610    , 

3.00 

1,750 

4.00 

3,430 

1.10 

110 

2.10 

700    ! 

3.10 

1,900 

4.10 

3,620 

1.20 

140 

2.20 

790    1 

3.20 

2,050 

4.20 

3,810 

1.30 

180 

2.30 

890    1 

3.30 

2,210 

4.30 

4,000 

1.40 

220 

2.40 

990    1 

3.40 

2,370 

4.40 

4,190 

1.50 

270 

2.50 

1,100    1 

3.50 

2,640 

4.50 

4,380 

1.60 

330 

2.60 

1,220    , 

3.60 

2,710 

4.60 

4,670 

1.70 

390 

2.70 

1,340  ; 

3.70 

2,890 

4.70 

4,770 

1.80 

460 

2.80 

1,470 

3.80 

3,070 

4.80 

4,970 

1.90 

530 

2.90 

1,610    1 

3.90 

3,250    1 

NoTB.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-1905,  and  is  well  defined  between  gage  heights  1.3  feet  and  3.1  feet. 

Estimated  monthly  discharge  of  East  River  at  Almont,  Colo.,  for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum. ,  Minimum.  >    Mean. 


Total  in 
acre-feet. 


AprU  16-30.. 

May 

June 

July 

August 

September. . 
October  1-8. 


405 
2,220 
4,870 
940 
530 
180 
80 


The  period . 


180 
340 
940 
390  I 
220  , 
80, 


249 
910 
2,329 
537 
280 
117 
62.5 


7,408 
55,950 
138,600 
33,020 
17,220 

6,962 


260,200 


TAYLOR  RIVER  NEAR  ALMONT,  COLO. 

Taylor  River  rises  in  northeastern  Gunnison  County,  Colo.,  among  the  high  peaks  of  the 
Continental  Divide,  flows  in  a  general  southwesterly  direction,  and  unites  with  East  River 
to  form  the  Gunnison. 

Hie  gaging  station  was  established  April  17, 1905.  It  is  located  at  Geoi^  Clark's  private 
road  brid^,  14  miles  above  Almont,  Colo.,  in  T.  15  S.,  R.  83  W.     The  object  of  the  station 
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is  the  determination  of  the  amount  of  flood  water  available  for  storage  in  coDLection  with 
the  Uncompahgre  Valley  project,  and  the  collection  of  power  data. 

The  channel  is  straight  for  several  hundred  feet  both  above  and  below  the  station.  The 
banks  are  both  low,  composed  of  bowlders  and  earth,  are  partly  lined  with  willows,  and 
are  not  liable  to  overflow.  The  stream  bed  is  made  up  of  lai^  bowlders  and  cobblestones, 
and  is  very  rough  but  permanent.  The  fall  is  lai^,  the  slope  being  equal  to  0.016,  or  about 
80  feet  per  mile.  The  crib  piers  of  the  bridge  divide  the  channel  into  three  parts.  The 
velocity  is  rapid  at  all  stages.  Ice  conditions  interfere  with  measurements  during  the  winter 
months.  Accurate  measurements  are  exceedingly  hard  to  obtain  on  account  of  the  rough- 
ness of  the  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  a  pole  bridge,  which  is 
75  feet  between  abutments  and  is  supported  by  two  crib  piers.  The  gage,  which  was  read  dur- 
ing 1905  by  Geoi^  Clark,  is  a  vertical  staff,  graduated  from  zero  to  7  feet,  spiked  to  the  left  side 
of  the  left  pier.  The  bench  mark  is  a  point,  encircled  with  white  paint  and  marked  '^B.  M.,'' 
on  top  of  a  granite  bowlder  on  the  left  bank  just  below  the  bridge;  elevation  above  the  zerp, 
of  the  gage,  4.34  feet. 

Discharge  measurements  of  Taylor  River  near  AlmorUf  Cdo.,  in  1904  and  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

DiJ*- 

chatp.v 

1904. 
June  15 

R.  I.  Meeker 

Feet. 

58 
58 
58 
58 

44 

58 
58 
58 
58 

Sq.ft. 
142 

Ft.  per  sec. 
5.61 

Feet. 
2.22 
1.47 

1  77 

Sec,-ft. 
796 

July  18    .  . 

do 

101 
104 
69 

64 
173 
174 
130 
inn 

3.27 
3.88 

330 

August  17 . 

....do 

404 

September  21 . . 

do 

2.33            1.12 

161 

1905. 

April  17 

May  26 

Jupe  17 

R.I.  Meeker 

! 

1.78             1.00               114 

A.  A.  Weiland 

5.76            2.60               9» 

do 

5.86            2.60            1,044 

July  6 

do 

3.32             1.70               432 

August  10 

do.           .                   .      .      .  . 

2.27             1.30               227 

August  29 .  . . 

..do 

58  '             flO 

2.03  1          1  to  '             301 

1 

Note.— The  1904  measurements  were  made  before  the  station  was  established.    The  gage  heights  were 
obtained  from  reference  points. 

Daily  ga^ge  height,  in  feet,  of  Taylor  River  near  AtmarUy  Colo.,  for  1905. 


Day. 

Apr. 

May. 

2.1 

1.8 

1.35 

1.3 

1.25 

1.25 

1.15 

1.75 

June. 

3.4 
3.55 
3.75 
4.15 
4.25 
3.85 
3.8 
4.2 
4.4 
3.7 
3.4 
3.4 
3.6 
1      3.4 
3.4 
3.1 

July. 

1.9 

1.85 

1.75 

1.75 

1.7 

1.75 

1.65 

1.65 

1.6 

1.6 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

Aug. 

Sept. 

Oct. 

« 
Nov. 

1 

1.45 

1.35 

1.4 

1.4 

1.35 

1.35 

1.3 

1.25 

1.2 

1.2 

1.25 

1.3 

1.25 

1.2 

1.2 

1.2 

t 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

2 

1.0 

3 

1.0 

4 

1.0 

5 



1.0 

6 



1.0 

7 

1.0 

8 

1.0 

9 

1.55 
1.4 
1.4 
1.4 
1.45 
1.5 
1       1.6 
1      1.8 

1.0 

10 

11 

12 

13 

1.0 
1.0 
1.0 
1-0 

14 

1.0 

15..                                      .... 

i.e 

16 

1.0 
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Daily  gage  height,  in  feet  ^  of  Taylor  River  near  Almont,  Colo.,  for  1906 — Continued. 

Apr.      May.      June.     July.      Aug.      Sept.  i    Oct.      Nov. 


Day. 


17 

1.0 

18 

1.06 

19 

1.1 

20 

1.1 

21 

1.1 

22 

1.1 

23 

1.1 

24 

1.15 

25. 

1.2 

26 

1.2 

27. 

1  4 

28 

1.8 

29 

1.95 

30 

2.05 

31 

1.85 

2.15 

2.3 

2.4 

2.6 

2.7  ; 

2.05  I 
2.95 
2.9  I 
2.8  I 
2.55  I 
2.4  I 
2.3  ! 
2.3  I 
3.0 


2.8 

2.7 

2.5 

2.6 

2.45 

2.4 

2.45 

2.4 

2.4 

2.4 

2.25 

2.2 

2.15 

2.15 


July. 

Aug. 

Sept.  1    Oct. 

1.55 

1.2 

1.1          1.0 

1.45 

1.16 

1.1  1        1.0 

1.45 

1.1  1        1.0 

1.45 

1.1  1        1.0 

1.45 

1.1  1        1.0 

1.45 

1.1          1.0 

1.35 

1.1          1.0 

1.35 

1.1  1       1.0 

1.35 

1.1  '        1.0 

1.35 

1.1  1        1.0 

1.35 

1.1  ,        1.0 

1.35 

1.1  i        1.0 

1.36 

1.1  ,        1.0 

1.35 

1.1  1       1.0 

1.45 

1        1.0 

1 

0.95 
.85 
.8 
.7 
.7 
.65 
.6 
.4 


Station  rating  table  for  Taylor  River  near  Almont,  C6lo.,from  AprU  17  to  May  26, 1906 


Gage 
height. 

Dlschaige. 

he^t. 

Discharge,  i, 

Secondrfcet} 

365    '1 
420    || 

Gage 
height. 

Discharge.  | 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-tcet.\ 

Feet. 

Second-feet. 

1.00 

115 

1.60 

2.20 

725 

2.80 

1,190 

1.10 

ISO 

1.70 

2.30 

795    1 

2.90 

1,280 

1.20 

185 

i        1.80 

476    ^1 

2.40 

870    1 

3.00 

1,370 

i.ao 

226 

1        2.00 

536    , 

2.50 

946    , 

1.40 

270 

696    II 

2.60 

1,025    1 

1.50 

315 

1        2.10 

,      660    II 

2.70 

1,105    1 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  dlschaigo 
measurements  made  during  1904-5  and  is  well  defined. 

Station  rating  taUefor  Ta^fior  River  near  Almont,  Colo.,  from  May  27  to  December  31,  1906. 


'     Gage 
1   hei^t. 

Discharge. 

heiglt. 

Discharge. 

Gage 
height. 

Feet. 

Dlschaige. 
Second-feet. 

Gage 
hel^t. 

Feet. 

Discharge. 
Second-feet. 

1      Feet. 

Second-feet. 

Feel. 

Secondr-feet. 

{         0.40 

70 

1.30 

255 

2.20 

!             725    1 

3.20 

1,655 

.50 

85 

1.40 

290 

2.30 

795     ' 

3.40 

1,750 

.60 

100 

1.50 

330 

2.40 

870 

3.60 

1,950 

.70 

115 

1        1.60 

375 

2.50 

945 

3.80 

2,160 

.80 

135 

1        1.70 

425 

2.60 

1,025     ' 

4.00 

2,370 

1          .90 

155 

1        1.80 

480 

2.70 

1,105 

4.20 

2,580 

1         1.00 

175 

'        1.90 

535 

2.80 

1,190    , 

4.40 

2,790 

,         1.10 

200 

'        2.00 

595 

2.90 

1,280    , 

.         ^-^ 

225 

1        2.10 

660 

3.00 

1.370 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904^.    It  is  well  defined  between  gage  heights  1  foot  and  2.6  feet.  • 
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Estimated  monthly  discharge  of  Taylor  River  near  Almonte  Colo.,  for  1906. 


Month. 


DiBcbaige  In  seoond-feet. 


Maximum.    Minimum.     Meui. 


Totelin 
Wre-feet. 


April  17  to  30 

May 

June 

July 

August 

September 

October 

November  1  to  24. , 


1,370 
2,790 
535 
310 
200 
200 
176 


115 
168 
602 
272 
200 
200 
175 
70 


650 

1,518  I 
351  I 
182  I 
200 
121  I 

156 ; 


6,88? 
39,970 
90,330 
21,560 
11^100 
11.900 

7,4« 


The  period. 


196>700 


GUNNISON  RIVER  NEAR  CIMARRON,  COIX>. 

This  station  was  established  September  18,  1903.  It  is  located  at  the  Denver  and  Rio 
-Grande  Railroad  bridge,  1  \  miles  from  Cimarron,  Colo.,  1,000  feet  above  the  mouth  of  Cimar- 
ron River,  in  T.  19  S.,  R.  91  W.  The  purpose  of  the  station  was  the  collection  of  hydro. 
graphic  data  relative  to  the  Uncompahgre  Valley  project,  which  comtemplates  the  diveraiom 
of  1,300  cubic  feet  of  water  per  second  from  Gunnison  River  about  12  miles  below.  The 
station  was  discontinued  December  16, 1905,  having  been  replaced  by  the  station  establi^ied 
at  the  east  portal  of  Gunnison  tunnel  in  April,  1905. 

The  channel  is  straight  for  1 ,000  feet  above  and  300  feet  below  the  station.  The  left  bank 
is  a  granite  cliff  which  rises  vertically  from  the  water.  The  right  bank  is  a  mountain  slope 
of  about  45°.  The  bed  of  the  stream,  which  is  permanent,  is  composed  of  granite  bowl- 
ders along  the  sides  with  an  even  deposit  of  small  cobblestones  in  the  center.  Tbcre  is 
but  one  channel  at  all  stages.  At  the  cable  section  the  left  bank  is  an  offset  in  the  stream 
channel  filled  with  a  deposit  of  mud.  The  velocity  is  swift  at  low  stages  and  veiy  rapid 
during  high  water.    Gage  heights  range  from  3  to  12  feet. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  stay,  and  tag  lines.  Hie 
initial  point  for  soundings  is  at  the  face  of  the  left  cliff,  20  feet  from  the  eye  bolt  to  whidi 
cable  is  fastened,  and  is  marked  zero  on  the  tag  line.  • 

A  standard  chain  gage,  which  was  road  twice  daily  during  1905  by  G.  C.  Gates,  is  installed 
on  the  upstream  side  of  the  Denver  and  Rio  Grande  Railroad  bridge  near  the  west  end,  about 
75  feet  downstream  from  the  cable.  The  gage  scale  reads  from  zero  to  10  feet,  with  two 
markers,  giving  a  range  of  20  feet  in  gage  heights.  The  length  of  chain  from  end  of  wei^t 
to  center  of  first  marker  is  56.06  feet.  The  bench  mark  is  the  top  of  the  southeast  comer 
capstone  of  the  east  masonry  abutment  of  the  Denver  and  Rio  Grande  Railroad  bridge,  a  line 
being  cut  across  the  comer  of  the  capstone  to  indicate  the  bench  mark;  elevation,  56.52 
feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Deacription:  100,  pp  80^1;  133,  p  157.  ' 
Discharge:  100,  p  81;  133,  p  157. 
Discharge,  monthly:  100,  p  82;  133,  p  159. 
Oage  heights:  100,  p  81;  133,  p  158. 
Rating  table:  100,  p  82;  133,  p  158. 
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Discharge  measwemenis  of  Gunnison  River  'near  Cimarron,  Ccilo.,  in  1905. 


Date. 


Hydrographer. 


I 

April  1 '  R.I.Meeker... 

May  23 A.  A.  Weiland. 

Jane  6 ' do 

June  18 do 

July  1 do 

July  19 do 

August  11 do 

October 4 R.I.Meeker... 

Octobers do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

90 

235 

116 

1,420 

110 

1,612 

110 

1,240 

100 

768 

95 

436 

85 

362 

78 

239 

78 

232 

Mean 

velocity. 

Ft.  per  sec. 
2.71 
6.84 
7.37 
6.01 
4.86 
3.47 
3.35 
2.44 
2.23 


Gage 
hetgnt. 

Feet. 
4.30 
14.50 
16.50 
13.20 
9.40 
6.50 
5.90 
4.40 
4.30 


Dis- 
charge. 

Sec.-ft. 

036 

9,719 

11,880 

7,506 

3,736 

1,513 

1,214 

583 

617 


Daily  gage  fieight,  in  feet,  rf  Gunnison  River  near  Cimarron,  Colo.,  for  1905. 


Day. 


10.-.. 
11... 
12... 


13. 
14. 
15. 
16. 
17. 
18. 
10. 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Mar.       Apr. 


4.86 
4.75 
4.66 
^4.8 
4.75 
4.86 
6.2 
5.16 
6.2 
5.0 
6.05 
4.7 
4.86 
4.46 
4.3 
4.3 
4.46 
4.6 
4.65 
4.26 
4.36 
4.3 


4.35 

4.45 

4.5 

4.46 

4.1 

4.26 

4.5 

4.8 

4.86 

6.8 

6.8 

6.8 

6.65 

6.6 

5.66 

6.45 

6.5 

6.66 

6.9 

6.9 

6.66 

6.66 

6.76 

6.76 

5.9 

6.1 

6.65 

6.7 

8.3 

9.6 


May.      June.      July.      Aug. 


—     — 



10.05 

14.86 

10.15 

15.6 

9.65 

16.06 

8.25 

17.15 

7.75 

17.9 

7.65 

16.6 

8.36 

16.2 

8.5 

16.9 

9.2 

17.3 

8.76 

16.5 

8.15 

16.35 

7.86 

15.2 

8.0 

14.85 

8.2 

14.8 

8.7 

14.8 

9.26 

14.36 

10.92 

14.3 

11.45 

13.2 

12.6 

12.66 

13.0 

12.26 

13.25 

12.2 

13.9 

12.0 

14.6 

11.46 

14,7 

11.35 

14.2 

11.3 

14.4 

11.16 

14.8 

11.1 

14.55 

10.8 

12.5 

10.6 

12.15 

10.16 

13.16 

9.4 

8.96 

8.45 

7.55 

7.95 

7.8 

7.6 

7.5 

7.35 

7.16 

7.05 

6.66 

6.5 

6.65 

6.6 

6.76 

6.66 

6.6 

6.5 

6.5 

6.56 

6.55 

6.35 

6.35 

6.2 

6.16 

6.05 

6.15 

6.65 

7.15 

7.9 


8.26 

7.35 

7.16 

7.0 

6.7 

6.46 

6.6 

6.35 

5.86 

5.75 

5.9 

6.86 

6.8 

6.65 

5.5 

5.4 

5.2 

6.0 

4.96 

4.75 

4.65 

4.76 

4.8 

4.8 

5.06 

5.06 

6.0 

4.7 

4.9 

6.0 

6.0 


Sept.       Oct.    I   Nov.   I    Dec. 


4.76  , 
4.7  ' 
4.46  I 
4.55 
4-7  I 
4.76, 

4.76    ; 

4.7    ' 

4.65  ; 

4.«6    i 

4.6 

4.4 

4.36 

4.2 

4.15 

4.26 

4.2 

4.1 

4.1 

4.15 

4,2    I 

4.2    I 

4.1 

4.16  ' 

4.2    I 

4.25 

4.3 

4.2  ; 

4.15 
4.45  ' 


4.9 

4.65 

4.55 

4.4 

4.3 

4.26 

4.2 

4.1 

4.05 

4.1 

4.15 

4.15 

4.16 

4.15 

4.05 

4.16 

4.35 

4.25 

4.05 

3.95 

4.1 

4.05 

4.3 

4.5 

4.25 

4.26 

4.25 

4.35 

4.2 

4.25 

4.3 


_L 


4.45 

4.05 

4.1 

4.15 

4.35 

4.25 

4.15 

4.1 

4.2 

3.95 

4.0 

4.0 

3.75 

3.7 

4.0 

3.95 

4.0 

4.05 

4.0 

3.9 

4.1 

4.05  I 

4.15  I 

3.85  I 

3.7    I 

3.55  I 

4.35 

3.85  ' 

3.4    I 

3.35 


3.45 

3.25 

3.5 

3.95 

^.6 

3.75 

3.85 

3.86 

3.7 

3.8 

3.9 

3.76 

4.G5 

4.1 

3.95 

4.1 

3.8 
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Station  rating  table  for  Ounnison  River  near  Cimarron,  Colo.,  from  March  10  to  December  17, 

1905, 


Gage 
height. 

Discharge. 
Second-feet. 

hei^. 

Discharge. 

!     Gage 
height. 

Discharge. 
Second^feet. 

hei^. 
Feel. 

Dischai^^. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Secondrfeei. 

3.20 

300 

5.00 

rib 

6.80 

1,660 

10.20 

4,535 

3.30 

320 

;        5.10 

815 

6.90 

1.725 

10.40 

4,750 

3.40 

340 

1        5.20 

855 

7.00 

1,790 

10.60 

4,970 

3.50 

380 

'        5.30 

895 

7.20 

1,925 

10.80 

5,190 

3.60 

380 

5.40 

940 

:        7.40 

2,065 

11.00 

5,410 

3.70 

400 

5.50 

985 

7.60 

2,215 

11.50 

5,960 

3.80 

425 

5.60 

1,030 

7.80 

2,365    , 

12.00 

6,535 

3.  go 

450 

'        5.70 

1,075 

8.00 

2,520 

12.50 

7,110 

4.00 

475 

5.80 

1,120 

8.20 

2,680 

13.00 

7.685 

4.10 

500 

5.90 

1,165 

8.40 

2,840 

13.50 

8,260 

4.20 

526 

6.00 

1,215 

8.60 

3,000 

14.00 

8.860 

4.30 

553 

6.10 

1,265 

8.80 

3,180 

14.50 

9,460 

4.40 

580 

6.20 

1,315 

9.00 

3.360    1 

15.00 

10,060 

4.50 

610 

6.30 

1,370 

9.20 

3,640    1 

15.50 

10.680 

4.60 

640 

6.40 

1,425 

9.40 

3,725 

16.00 

11,260 

4.70 

670 

6.50 

1,480 

9.60 

3,915 

16.50 

11.860 

4.80 

705 

6.60 

1,540 

9.80 

4,115 

4.90 

740 

6.70 

1 

1,600 

10.00 

4,325 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  dlscbaig« 
measurements  made  during  1904-5.  It  is  fairly  well  defined  between  gage  heights  4  feet  and  9.4  feet 
The  table  has  been  extended  beyond  these  limits.  Above  gage  height  16.5  feet  the  rating  curve  is  a  tan> 
gent,  the  difference  being  125  per  tenth. 


Estimated  monthly  discharge  of  Gunnison  River  near  Cimarron,  Colo.,  for  1905. 
[Drainage  area,  3,844  square  miles.l 


Month. 


March  10-31... 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-17. 


The  period . 


Discharge  in  second-feet. 


Maximum. 


855 

3,820 

9,820 

13,610 

3,726 

2,720 

688 

740 

505 

500 


Minimum.     Mean. 


540 

500 

2,178 

4,482 

1,240 

625 

500 

462 

330 

310 


676 

1,118 

5,511 

8,867 

1,863 

1,101 

576 

540 

472 

424 


Total  in 
acre-feet. 


29,500 
66,520 
338,900 
627,600 
114,600 
07,700 
34,270 
33.200 
28,090 
14,300 


I  Rui 


Run-off. 


1,25^,000 


Second-feet    i^^„->.  »„ 


0.176 
.291 
1.43 
2.31 
.485 
.286 
.150 
.140 
.123 
.110 


0.144 
.325 
1.65 
2.56 
.550 
.330 
.167 
.161 
.137 
.070 


GUNXISOX  RIVER  AT  EAST  PORT Ali  OF  GUNNISON  TUNNEL,  COLORAXK). 

This  station  was  established  April  1,  1905,  and  replaces  the  Cimarron  station,  12  miles 
above.  It  is  located  about  100  yards  above  the  portal  of  the  tunnel  and  is  in  T.  49  N., 
R.  7  W.,  21  miles  by  wagon  road  from  Montrose.  The  object  of  the  station  is  to  determine  the 
volume  of  flow  of  the  river  at  this  point,  as  1,300  second-feet  will  be  diverted  by  the  Gunnison 
tunnel  when  it  is  completed. 
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The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  station.  The  banks  are 
steep,  rocky  mountain  sides,  and  do  not  overflow.  The  bed  of  the  stream  is  composed  pri- 
marily of  solid  ledges  of  schists  with  a  shifting  deposit  of  gravel  and  sand  which  reaches  a 
depth  of  3  to  4  feet  at  low  water.  There  is  but  one  channel  at  all  stages.  The  current  is 
sluggish  at  low  water,  but  becomes  swift  during  high  water.  Gage  heights  range  from  5  to 
14  feet. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tag  line.  The  initial 
» point  for  soundings  is  the  left  bank  at  high-water  mark  and  is  indicated  by  zero  on  tag  line. 

The  gage,  which  is  read  twice  daily  by  11.  L.  Daniels,  is  a  vertical  staff,  graduated  from 
zero  to  15  feet,  bolted  to  a  vertical  cliff  on  the  right  bank  of  the  river  50  feet  upstream  from 
the  cable.  The  bench  mark  is  a  United  States  Geological  Survey  standard  aluminum  tablet 
set  in  a  rock  ledge  50  feet  south  of  the  mouth  of  Gunnison  tunnel ;  elevation  of  bench  mark 
above  the  zero  of  the  gage,  20.11  feet. 

Discharge  measurements  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel,  Colorado,  in 

1906. 


Date. 


Hydrographer. 


Mayl 

May27 

Junes... • do 

June  17 do 

June  20 do 

June  29 do 

July  6 , do 


McDermith. 
.do 


July  13 

Augusta 

August  11 

August  10 . . . 

August  28 

September  13 


I 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Area  of 

Mean     | 

Gage 
height. 

Dis- 

section. 

velocity. 

charge. 

Sq.ft. 

Ft  per  sec' 

Feet. 

Sec.-ft. 

1,301 

3.48 

9.05 

4,529 

1,793 

4.76  1 

11.80 

8,540 

2,105 

5.32, 

12.80 

11,200 

1,758 

4.04  1 

11.25 

7,100 

1,640 

4.06 

10.60 

6,690 

V,410 

3.04 

9.25 

4,184 

1,166 

2.17 

7.60 

2,525 

1,054 

1.61 

6.85 

1,605 

1,091 

1.87 

7.12 

2,044 

917 

1.12 

6.00 

1,025 

860 

.89, 

5.60 

763 

846 

.81  1 

5.50 

689 

806 

.71 

5.24 

575 

Daily  gage  height,  in  feet,  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel,  Colorado,  for 

1905. 


Day. 

Apr. 

May. 

8.95 

9.05 

8.65 

8.1 

7.8 

7.6 

7.6 

7.9 

8.4 

8.75 

7.95 

7.8 

8.0 

7.9 

8.05 

8.48 

9.5 

June. 

July. 

8.75 

8.45 

8.15 

8.0 

7.85 

7.65 

7.6 

7.6 

7.45 

7.25 

7.05 

7.0 

6.85 

6.8 

6.8 

6.8 

6.8 

Aug. 

7.85 

7.4 

7.15 

7.05 

6.85 

6.75 

6.65 

6.4 

6.2 

6.2 

6.15 

6.05 

6.0 

6.0 

6.0 

5.85 

5.8 

Sept. 

5.5 

5.5 

5.4 

5.5 

5.5 

6.6 

6.6 

5.5 

5.5 

5.45 

5.35 

5.3 

5.25 

5.2 

5.2 

5.2 

5.15 

Oct. 

5.55 

5.35 

5.3 

5.3 

5.25 

5.2 

5.2 

5.2 

5.2 

6.15 

5.1 

5.1 

5.1 

5.1 

5.1 

5.1 

5.2 

Nov. 

5.3 

6.3 

5.3 

5.3 

5.3 

5.3 

5.25 

5.2 

5.2 

5.2 

5.2 

5.1 

5.1 

5.0 

5.1 

5.05 

5.1 

Dec. 

1          

11.95 

12.55 

12.85 

13.35 

13.95 

13.15 

12.9 

13.1 

13.66 

13.05 

12.55 

12.25 

12.1 

11.9 

11.9 

11.75 

11.2 

5.2 

2 

5.4 

3 

5.6 

4        

5.6 

5 

5.6 

6 

5.6 

7         

5.7 

8        

6.0 

9 

10          

5.9 
6.06 
6.2 
6.25 
6.1 
6.15 
6.0 
e6.1 
6.18 

6.0 
6.0 

11        

6.0 

12 

13        

6.0 
6.0 

14        

6.0 

15        

6.0 

15        

6.0 

17 - 

6.1 
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Daily  gage  height,  in  feet,  ofOunnison  River  at  east  portal  of  Ouninison  tunnel ,  CoUtrado,  in 

id05— Continued. 


Day. 

Apr. 

18 

6.28 

19 

6.42 

20 

6.38 

21 

6.2 

22 

6.15 

23 

6.2 

24 

6.3 

26 : 

6.4 

26 

6.55 

27 

6.82 

28 

7.28 

29 

7.8 

30 

8.35 

31 

May. 


9.9 
10.5 
10.85 
11.15 
11.45 
11.95 
11.9 
11.7 
11.75 
11.76 
11.5 
10.76 
10.8 
10.9 


June.     Jaly.      Aug. 


10.95 
10.65  I 
10.6    i 
10.5    ; 
10.15 
9.95  , 
9.85 
9.8    I 
9.75 
9.65 
9.6 
9.35 
9.05  j 


6.8 

6.7 

6.6 

6.6 

6.6 

6.6 

6.6 

6.5 

6.5 

6.65 

6.5 

6.6 

6.9 

7.8 


5.7 

5.6 

5.6 

6.5 

6.5 

6.5 

5.6 

5.65 

5.65 

5.6 

6.6 

6.7 

5.65 

5.6 


Sept. 


5.1 
6.1 
6.2 
6.2 
5.1 
5.1 
5.1 
6.1 
6.2 
6.1 
6.2 
6.2 
5.4 


Oct.    '  Nor. 


6.2 

5.2 

6.2 

5.2 

5.2 

5.2 

5.25 

6.2 

5.3 

6.3 

6.3 

6.3 

6.3 

6.3 


Dec. 


5.2 

5.15 

5.0 

6.1 

6.15 

5.2 

5.1 

5.1 

5.1 

5.2 

5.2 

6.2 

6.2 


6l6 
6.5 
6.5 
&6 
6.6 
6.5 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 


GUKNISON  RTTER  XEAR  CORY,  COLO. 

This  station  was  established  April  90, 1903,  It  is  located  at  the  wooden  highway  In-idge 
on  the  road  between  Delta  and  Cory,  Colo.,  about  6  miles  east  of  Delta. 

The  channel  is  over  200  feet  wide  and  is  straight  for  dOO  feet  above  and  500  feet  below  the 
station.  The  right  bank  is  abrupt,  high,  and  wooded,  and  does  not  overflow;  the  left  bank 
is  a  gradual  slope  of  cobblestones,  gravel,  and  sand  to  the  annual  flood  plain;  is  partly  cov- 
ered with  trees  and  underbrush,  and  overflows  at  extreme  high  water.  The  bed  of  the 
stream  is  composed  of  bowlders  and  cobblestones  and  is  permanent.  There  is  but  one 
channel  at  all  stages.  The  current  is  swift  at  high  water.  Gage  heights  range  from  5  to  13 
feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge.  The 
initial  point  for  soundings  is  a  brass  tack  in  the  hand  rail  at  the  center  of  the  left  pier, 
downstream  side  of  bridge. 

A  standard  chain  gage,  which  was  read  twice  daily  during  1905  by  John  Shea,  is  located 
on  the  downstream  side  of  the  bridge  90  feet  from  the  right  bank.  The  gage  scale  reads 
from  zero  to  10  feet,  with  two  markers,  allowing  for  a  range  of  20  feet  in  gage  heights,  the 
second  marker  being  used  above  10  feet.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  center  of  the  second  marker  is  14.12  feet.  The  bench  mark  is  the  top  edge  of 
the  iron  rim  of  the  northwest  cylinder  pier,  downstream  side  of  bridge,  marked  with  white 
paint  at  the  point  of  B.  M.;  elevation  above  the  datum  of  the  gage,  17.59  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Deacription:  100,  p  76;  133,  p  159. 
Discharge:  100,  pp  76,  93;  133,  p  160. 
Discharge,  monthly:  100,  p  78;  133,  p  161. 
Cage  heights:  100,  p  77;  133,  p  160. 
Rating  table:  100,  p  77;  133,  p  161. 


GUNNISON   BIVKB   DEAINAQB   BASIN. 


Ill 


Discharge  measurements  of  Ounnison  River  near  Cory,  Ccio.,  in  1905. 


Date. 


April  la . 
May«... 
May  19. . 
May  21.. 
May  21.. 
May  31.. 
JuDe3... 
June  13. . 


Hydrographer. 


R.I.Meeker 

OroMcDermith. 
A.  A.  Wetland... 

R.I.Meeker 

A.  A.  Wedand... 
do 


..do. 

..do. 

June  27 ] do. 

July  11 

August  1.. 
October  2. . 


do 

do 

R  I.Meeker.. 


Width. 

Area  of 
eection. 

Feei. 

Sq.ft. 

188 

780 

213 

1,090 

256 

1,682 

200 

1,785 

260 

1,785 

256 

1,688 

269 

2,056 

266 

1,893 

232 

1,329 

200 

852 

210 

942 

180 

566 

Mean 
velocity. 


Ft.  per  sec. 
2.70 
4.03 
7.88 
8.11 
8.04 
7.64 
8.86 
8.38 
6.57 
3.09 
3.46 
1.54 


Qage 
height. 


Feet. 
6.85 
8.20 
10.95 
11.35 
11.25 
10.95 
12.20 
11.80 
9.45 
7.30 
7.70 
5.90 


Di»- 
charge. 


8ee.'ft. 
2,052 
4.. 188 

14.480 
14..:50 
12.:;90 
18.'J20 
15,s60 
7.405 
2.t>32 
3,::63 
870 


DaUy  gage  heighl,  in  feet,  of  Ounnison  River  near  Cory,  Ccio.,  for  1906. 


Day. 


Jan. 


1 

2 

3 

4. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


5.25 

5.3 

5.3 

5.4 

5.45 

5.45 

5.45 

5.4 

5.3 

5.3 

5.3 

6.25 

5.25 

5.25 

5.25 

5.3 

5.3 

5.4 

5.4 

6.4 

5.4 

5.4 

5.3 

5.35 

5.35 

5.3 

5.3 

5.35 

5.3 

5.4 

5.5 


Feb. 


5.5 

5.5 

5.5 

5.5 

5.5 

5.4 

5.5 

5.4 

5.5 

5.5 

5.45 

5.4 

5.4 

5.5 

5.45 

5.4 

5.5 

5.5 

6.5 

5.45 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.6 

5.5 


Mar. 


5.6 

5.8 

5.8 

5.85 

5.85 

5.9 

6.0 

6.0 

5.9 

6.0 

6.0 

6.0 

6.0 

6.0 

6.a'S 

6.1 

6.1 

6.2 

6.3 

6.3 

6.3 

6.2 

6.2 

6.1 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 


Apr.  I    May.  I   June, 


6.0 

6.0 

6.0 

6.0 

5.9 

5.9 

5.9 

6.2 

6.65 

6.85 

6.85 

6.95 

6.95 

6.95 

6.85 

6.95 

7.0 

7.05 

7.2 

7.15 

7.05 

7.05 

6.95 

7.25 

7.45 

7.5 

7.75 

8.3 

8.85 

9.25 


9.8 
10.2 
9.6 
8.9 
8.5 
8.25 
8.4 
8.55 
9.3 
9.0 
8.65 
8.55 
8.7 
8.7 
8.75 
9.2 
10.2 
10.55 
11.1 
11.35 
11.5 
11.8 
12.2 
12.3 
11.9 
11.9 
11.95 
11.65 
10.85 
10.5 
10.95 


11.75 
12.15 
12.2 
12.7 
13.1 
12.7 
12.35 
12.8 
12.85 
12.63 
12.13 
11.93 
11.88 
11.53 
11.43 
11.28 
10.88 
10.58 
10.48 
10.28 
10.06 
9.96 
9.81 
9.76 
9.56 
9.51 
9.41 
9.4 
9.15 
8.9 


July. 

Aug 

Sept 

Oct. 

Nov 

8,76 

7.6 

5.8 

5.8 

5.7 

8.55 

7.35 

5.85 

5.8 

5.75 

8.4 

7.05 

5.85 

5.8 

6.7 

8.25 

7.0 

5.95 

5.7 

5.7 

7.95 

6.9 

5.8 

5.7 

5.7 

7.9 

6.75 

5.8 

5.7 

6.6 

7.8 

6.55 

5.8 

5.7 

5.6 

7.65 

6.5 

6.85 

5.7 

5.6 

7.55 

6.45 

5.8 

5.7 

5.6 

7.45 

6.45 

5.8 

6.7 

5.6 

7.3 

6.4 

6.75 

6.6 

5.6 

7.25 

6.4 

5.7 

5.6 

5.6 

7.2 

6.4 

5.76 

5.6 

5.65 

7.05 

6.4 

5.7 

5.6 

6.56 

7.0 

6.3 

5.7 

6.65 

5.5 

7.0 

6.2 

5.7 

5.75 

6.6 

6.9 

6.0 

6.7 

5.7 

5.6 

6.8 

6.0 

5.8 

5.75 

5.6 

6.8r 

6.0 

5.7 

5.8 

5.6 

6.75 

5.9 

5.75 

5.8 

5.5 

6.75 

5.8 

5.75 

5.8 

5.5 

6.7 

5.8 

5.7 

5.8 

5.5 

6.7 

5.8 

6.7 

5.8 

5.5 

6.75 

5.75 

5.7 

5.7 

5.5 

6.7 

5.7 

5.7 

5.7 

5.5 

6.75 

5.7 

5.7 

5.7 

5.5 

6.8 

5.7 

5.7 

5.7 

5.55 

6.a5 

5.8 

5.7 

5.7 

5.6 

6.9 

5.8 

5.7 

5.7 

6.5 

7.05 

5.85 

5.75 

5.7 

5.45 

7.4 

5.8 

5.75 

Dec 


5.35 

5.3 

6.3 

5.3 

5.4 

5.4 

5.4 

5.45 

5.4 

5.3 

5.3 

6.35 

5.35 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.45 


6.50 
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Station  rating  taJble  for  Gunnifson  River  near  Cory,  Cdo.,  from  January  1  to  December  21 ,  1905. 


Gage, 
hegit. 

Dischaige. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diachaige. 

1     Gage 
height. 

Diacfaaige. 

Feet. 

Second-feet.' 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

5.20 

430 

6.60 

1,630 

8.00 

3,810 

9.80 

8,490 

5.30 

480 

6.70 

1,750 

8.10 

4,010 

10.00 

9,180 

5.40 

530 

6.80 

1,870 

8.20 

4,210 

10.20 

9,910 

5.50 

590 

6.90 

2,000 

8.30 

4,410 

10.40 

10,600 

5.60 

660 

7.00 

2,130 

8.40 

4,620 

10.60 

11,450 

5.70 

730 

7.10 

2,270 

8.50 

4,840 

10.80 

12,280 

5.80 

810  ; 

7.20 

2,420 

'        8.60 

5,070 

1      11.00 

13,130 

5.90 

900 

7.30 

2,670 

8.70 

5,300 

11.20 

14,000    1 

6.00 

990 

7.40 

2,730 

8.80 

5,540 

11.40 

14,880    ' 

6.10 

1,090 

7.50 

2,900 

8.90 

5,790 

11.60 

15,790 

6.20 

1,190 

7.60 

3,070 

9.00 

6,060 

•      11.80 

16,730    1 

6.30 

1,290    1 

7.70 

3,250 

9.20 

6,600 

12.00 

17,700 

6.40 

1,400 

7.80 

3,430 

9.40 

7,190 

6.50 

1,510 

7.90 

3,620    . 

1 

9.60 

7,820 

1 

_l 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1904-1905.  It  is  fairly  well  defined  above  gage  height  5.9  feet.  Above  gage 
height  12  feet  the  rating  curve  Is  a  tangent,  the  difference  being  500  per  tenth. 

Estimated  monthly  discharge  of  Gunnison  River  near  Cory,  Colo.,  for  1905. 
[Drainage  area,  5,233  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-21. 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


590 

590 

1,290 

6,746 

19,200 

23,200 

5,420 

3,070 

945 

810 

770  I 

560  i 


455 

530 

660 

900 

4,310 

5,790 

1,750 

730 

730 

660 

560 

480 


503 

563 

1,013 

2,251 

10,320 

14,110 

2,643 

1,306 

775 

744 

645 

517 


Total  in 
acre-feet. 


30,930 
31,270 
62,290 
133,900 
634,600 
839,600 
162,500 
80,300 
46,120 
45,750 
38,380 
21,530 


Run-off. 


Second-feet   u^i^ 


0.096 

0.108 

0.194 

0.430 

1.97 

2.70 

0.505 

0.290 

0.148 

0.142 

0.123 

0.099 


2,127,000 


0.111 

0.112 

0.224 

0.480 

2.27 

3.01 

0.-W2 

0.2S8 

0.165 

0.161 

0.137 

0.077 


GUNNISON  RIVER  AT  WHITEWATER,  COIX>. 

This  station  was  regularly  established  April  10;  1902,  incomplete  series  of  gage  heights 
having  been  obtained  during  1895,  1897,  and  1901.  It  is  located  at  the  steel  wagon  bridge 
constructed  by  the  State  of  Colorado  at  a  point  about  one-half  mile  above  the  railroad 
station  at  Whitewater,  on  the  Denver  and  Rio  Grande  Railroad.  It  was  intended  that  this 
station  should  replace  that  formerly  maintained  on  the  Ghmnison  at  Grand  Junction,  which 
was  abandoned  on  account  of  conditions  that  rendered  accurate  gagings  impossible. 

The  channel  is  straight  for  1,000  feet  above  and  500  feet  below  the  station.  The  cross 
section  at  the  bridge  is  282  feet  wide,  is  uniform  in  area,  and  is  clean.  The  right  bank  is  of 
alluvial  material,  with  abrupt  slopes  about  14 feet  high;  the  left  bank  is  of  the  same  inaterial« 
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but  slopes  more  geDtly  and  overflows  at  extreme  high  water.  The  bed  of  the  stream  \a 
composed  of  cobblestones,  coarse  gravel,  and  sand,  and  is  fairly  permanent.  At  the  center 
of  the  cross  section  the  current  is  broken  by  cylindrical  piers  and  old  sheet  piling,  and  a 
small  area  adjacent  to  these  fills  in  with  silt  at  low  water  but  scours  out  during  high  water. 
There  is  but  one  channel  at  all  stages.  The  current  is  moderate  at  low  water  but  swift  at 
high.    Gage  heights  range  from  3.5  to  14  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-«pan  steel  bridge. 
A  stay  line  is  used  at  high  water.  The  initial  point  for  soundings  is  the  edge  of  the  capstone 
of  the  left  masonry  abutment  on  the  downstream  side  of  the  bridge. 

The  gage,  which  was  read  twice  daily  during  1905  by  James  Page,  was  originally  of  wire, 
and  was  located  on  the  downstream  side  of  the  right  span.  On  April  8,  1904,  the  old  gage 
was  replaced  by  a  new  chain  gage  with  the  same  datum.  The  gage  scale  is  graduated  from 
zero  to  10  feet,  with  two  markers,  giving  a  range  of  20  feet  in  gage  heights.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  center  of  the  first  marker  is  21 .59  feet.  The 
second  marker  is  11.59  feet  from  end  of  weight  and  is  used  when  gage  heights  are  above  l(f 
feet.  The  bench  mark,  established  July  3,  1904,  is  a  standard  United  States  Geological 
Survey  iron  bench-mark  post  located  about  40  feet  southeast  of  the  east  end  of  the  bridge;  • 
it  is  stamped  4,653.6  feet  above  sea  level;  the  elevation  of  the  bench  mark  above  the  datum 
of  gage  is  6.83  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Bull = Bulletin;  WS= Water-Supply  Paper): 

Description:  Bull  140,  p  189;  WS  16.  p  140;  66,  p  94;  85,  p  42;  100,  pp  64-65;  133,  p  162. 

Discharge:  WS  85,  p  43;  100,  p  65;  133,  p  163. 

Discharge,  monthly:  WS  85,  p  44;  100,  p  67;  133,  p  164. 

Qage  heights:  WS  16,  p  140;  66,  p  95;  85,  p  43;  100,  p  66;  133,  p  163. 

Rathig  table:  WS  85,  p  44;  100,  p  66;  133.  p  164. 


Discharge  measurements  of  Gunnison  River  at  WhiiewaJter,  CoLo.^  in  1905, 


Date. 


Hydrographer. 


March  30 

Maya 

May22 

June  4 

July  12 

August  11 

September  28 . 


R.  I.  Meeker. 

do 

do 

do 

do 

do 

do 


Width. 


Feet. 
246 
275 
275 
275 
262 
253 
205 


Area  of 
section. 

Mean 
velocity. 

Qage 
height. 

Dis- 
charge. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

487 

2.17 

4.25 

1,059 

2,744 

6.76 

11.95 

18,560 

2,797 

7.22 

12.15 

20,210 

3,092 

8.08 

13.25 

25,000 

978 

2.68 

5.62 

2,622 

691 

1.96 

4.45 

1,345 

513 

1.66 

3.90 

824 

Daily  gage  height ^  in  feet,  of  Gunnison  River  at  WhiteuxUerf  Colq.j  for  1905, 


Day. 


Apr. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
U 


4.3 

4.3 

4.35 

4.25 

4.4 

4.25 

4.2 

4.5 

4.85 

5.1 

5.55 


May. 

June. 

9.4 

11.65 

10.1 

12.45 

9.6 

12.75 

8.85 

13.15 

8.35 

13.86 

7.75 

13.6 

7.65 

13.05 

7.95 

13.2 

8.7 

13.5 

8.8 

13.55 

8.35 

12.95 

July. 


Aug. 


7.7 

7.35 

7.1 

6.85 

6.55 

6.45 

6.25 

6.05 

6.05 

5.95 

5.8 


6.4 

6.15 

5.65 

5.3 

5.15 

5.05 

5.05 

4.95 

4.75 

4.6 

4.45 


Sept. 

4.0 

4.05 

3.0 

3.95 

4.6 

4.4 

4.45 

4.35 

4.25 

4.2 

4.05 


Oct. 

4.G5 

4.05 

4.45 

4.35 

4.25 

4.2 

4.25 

4.15 

4.05 

4.0 

3.95 
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DaUy  gage  TieiglUf  in  feet ,  ofOummon  River  at  Whitewaier,  Colo.,for  1905 — Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct- 

12.. 

5.8 

5.7 

5.55 

5.4 

5.3 

5.55 

5.75 

5.75 

5.9 

5.75 

5.5 

5.65 

5.75 

6.05 

6.4 

6.7 

7.35 

8.1 

8.66 

7.95 
7.8 
7.85 
7.8 
8.35 
9.4 
10.3 
10.9 
11.6 
11.95 
12.15 
12.6 
12.75 
12.55 
12.45 
12.35 
12.06 
11.3 
10.66 
10.96 

12.5 
12.25 
12.05 
11.85 
11.7 
11.1 
10.45 
10.16 
9.9 
9.6 
9.35 
9.15 
9.05 
8.8 
8.75 
8.5 
8.4 
8.2 
8.0 


6.65 

5.5 

5.5 

5.4 

5.45 

5.35 

5.35 

5.15 

5.15 

5.1 

5.1 

5.1 

5.05 

4.85 

4.65 

4.7 

4.7 

4.65 

5.0 

5.8 

4.55 

4.55 

4.5 

4.45 

4.4 

4.25 

4.1 

4.0 

3.95 

3.9 

3.8 

3.7 

3.85 

3.8 

3.85 

3.95 

3.85 

3.8 

3.95 

4.05 

4.05 

4.0 

3.9 

3.8 

3.8 

3.8 

3.75 

3.7 

3.7 

3.75 

3.75 

3.75 

3.7 

3.8 

3.95 

3.95 

3.9 

4.35 

4.55 

3.0 

13 : 

3.9 

14 

3.9 

15 

4.0 

16 

3.95 

17 

4.0 

18 

4.05 

19 

4.2 

20 

4.15 

21 

4.15 

22 

4.0 

23 

4.3 

24 

4.3 

25 

4.25 

26.... 

4.3 

27 

4.25 

28 

29 

30 

31 

4.3 
4.2S 
4.25 
4.25 

Station  rating  table  for  Gunnison  River  at  Whiiewaierj  Cclo.f  from  April  1  to  May  1,  1905. 


Gag© 
height. 

Diflcharge. ' 
Second-feel. 

hei^t. 

Dischaige. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischaige. 

Feet. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

Feet. 

Second-feel. 

4.00 

695 

5.20 

1,860 

6.40 

3,630 

7.60 

5,610 

4.10 

765 

5.30 

1,985 

6.50 

3,690 

7.70 

6,800 

4.20 

840 

5.40 

2,110 

6.60 

3,850 

7.80 

6,990 

4.30 

920 

5.50 

2,240 

6.70 

4,010 

1        7.90 

6,190 

4.40 

i,oa5 

5.60 

2,370 

6.80 

4,180 

8.00 

6,400 

4.50 

1,095 

5.70 

2,505 

6.90 

4,350 

8.20 

6,830 

4.60 

1,190 

5.80 

2,640 

7.00 

4,520 

8.40 

7,300 

4.70 

1,290 

5.90 

2,780 

7.10 

4,690 

8.60 

7,810 

4.80 

1,395 

6.00 

2,920 

7.20 

4,870 

8.80 

8.350 

4.90 

1,505    , 

6.10 

3,070 

7.30 

6,050 

9.00 

8,910 

5.00 

1,620 

6.20 

3,220 

7.40 

5,230 

9.20 

9,490 

5.10 

1,740 

6.30 

3,370 

7.60 

6,420 

9.40 

10,090 

.^JoTE.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  durmg  1904-5     Below  7.8  feet  the  table  is  the  same  as  for  1904. 
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Station  roHng  table  for  Gunnison  River  at  WhitewaJltr,  Colo. ,  from  May  2  to  OcLober  31  ^  1906. 


Qam 
hei^t. 

DischAtge. 

1     Qasm 
1  height. 

DIachargp. 

Qagt 
height. 

Discharge. 
Second-feet) 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

3.70 

720 

1       5.20 

2,085    i 

b.70 

4,280    j 

9.40 

10,180 

3.80 

796 

t       5.30 

2,205    1 

6.80 

4,460    ' 

9.60 

10,750 

'   3.go 

870 

1        5.40 

2.330    ' 

6.90 

4.626    1 

9.80 

11,340 

4.00 

950 

1        5.50 

2,460 

7.00 

4,800 

10.00 

11,960 

4.10 

1,030 

1        6.60 

2,500 

7.20 

5,160 

10.20 

12,600 

4.20 

1,115 

1        6.70 

2,725 

7.40 

6,640 

10.40 

13,250 

4.30 

1,200 

,        6.80 

2,866 

7.60 

5,930 

10.60 

13,920 

4.40 

1,290 

'        5.90 

3,010 

7.80 

6,340 

10.80 

14,610 

4.50 

1,380 

,        6.00 

3,160 

8.00 

6,760 

11.00 

16,r20 

4.60 

1,470 

6.10 

3,310 

8.20 

7,200 

11.60 

17,180 

4.70 

1,566 

6.20 

3,465 

8.40 

7,650 

12.00 

19,240 

4.80 

1,660 

'        6.30 

3,620 

8.60 

8,120 

'      12.50 

21,620 

4.90 

1,760 

'        6.40 

3,780 

8.80 

8,600 

1      13.00 

23,920 

6.00 

1,860 

'        6.50 

3,945 

9.00 

9,100 

13.50 

26,370 

5.10 

1,970 

6.60 

4,110 

9.20 

9,630 

NOTB.— The  above  table  Is  applicable  only.f or  open-channel  oondltiona.    It  is  based  on  discharge 
xnessurenients  made  during  1004-1905,  and  Is  fairly  well  defined. 

EsHmaled  monthly  discharge  of  Gunnison  River  at  Whitewater,  Colo,  y  for  1006. 
[Drainage  area,  7,868  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
October 


Discharge  in  second-feet. 


Maximum. 


7,945 
22,710 
28,080 
6,130 
3,780 
1,470 
1,518 


The  period . 


Minimum. 


840 

6,030 

6,760 

1,618 

720 

720 

870 


Mean. 


2,494 
12,720 
16,810 

2,783 

1,429 
962 

1,103 


Total  in 
acre-feet. 


148,400 
782,100 
1,000,000 
171, 100 
87,860 
67,240 
67,820 


2,315,000 


Run-off. 


Second-feet 

rsqui 

mile. 


per  square 
lih 


Depth 
inches. 


.317 
1.62 
2.14 
.354 
.182 
.122 
.140 


.364 
1.87 
2.30 
.408 
.210 
.136 
.161 


NORTH  FORK  OF  GUNNISON  RIVER  NEAR  HOTCHKISS,  COLO. 

This  station  was  ofltablished  April  18, 1904.  It  is  located  4  miles  below  Hotchkiss,  Colo., 
on  the  ranch  of  L.  Gorsuch,  and  replaces  the  station  maintained  during  1903  at  the  high- 
way bridge  one-half  mile  east  of  Hotchkiss  and  abandoned  because  of  unsatisfactory  con- 
ditions. 

The  channel  is  180  feet  wide  and  is  straight  for  SOO  feet  both  above  and  below  the  station. 
The  banks  are  composed  of  alluvial  material  and  are  not  liable  to  overflow.  The  bed  of 
the  stream  is  composed  of  large  and  small  cobblestones,  with  some  gravel,  and  changes 
only  during  extreme  high  water.  There  are  two  channels  at  low  water,  divided  by  a  bar; 
at  high  stages  there  is  but  one  channel.  The  current  is  swift  at  all  stages.  Gage  heights 
range  from  1  foot  to  6  feet. 

Difichaige  measurements  are  made  by  means  of  a  cable  and  car,  the  property  of  the 
observer.  The  initial  point  for  soundings  is  near  the  left  end  of  the  cable  and  is  marked 
"zero''  on  the  tag  line.    A  stay  line  40  feet  upstream  is  used  during  high  water. 

The  gage,  which  was  observed  during  1905  by  L.  Gorsuch,  is  an  inclined  timber,  gradu- 
ated from  zero  to  7  feet,  and  is  located  on  the  right  bank  about  800  feet  downstream  from 
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the  cable.  The  bench  mark  is  a  point  on  a  large  bowlder  on  the  right  bank  of  the  stream 
about  50  feet  to  the  right  of  the  gage,  designated  by  a  circle  of  white  paint  and  marked 
'*B.  M.;"  elevation  above  the  zero  of  the  gage,  9.34  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  167-170. 

.    Discharge  nieasuremerUs  of  North  Fork  of  Gunnison  Rivet  near  Hotchkiss,  Coio..,  in  1905. 


Date. 


April  11... 
May  7 . . . . 
May  20 . . . 

June  2 

June  14... 
June  28... 
July  12.... 
August  2 . 
October  3 . 


Hydr^grapher. 


Width. 


Area  01        Mean  Gage  Dis- 

section,    velocity.  ;  height,     'cbaiige. 


R.I.Meeker 

OroMcDermith. 
A.  A.  Weiland... 

...do 

....do 

....do 

....do 

....do 

R.I.Meeker.... 


Feet. 

leo 

164 
175 
175 
170 
170 
143 
115 
65 


Sq.  ft.     Ft.  per  sec. 


204  I 
365 
714 
696* 
583  I 
374  I 
187 
122  I 
48 


3.78 
4.94 
7.80 
8.12 
6.59 
4.49 
3.42 
2.52 
2.35 


Feet. 
3.10 

s.«; 

5.40 
5.30  , 
4.70  I 
3.60 
2.60  I 
2.2  I 
1.78 


771 
l.Rrt 

5.671 

3,S43 

1,6K2 
«5 

lU 


DaUy  gage  height ^  in  feel,  of  North  Fork  of  Gunnison  River  near  Hotchkiss,  Colo.,  for  1905. 


Day. 


Jan. 


Feb. 

Mar. 

2.3 

2.6 

2.32 

2.75 

2.35 

2.8 

2,4 

2.7 

2.4 

2.6 

2.4 

2.6 

2.35 

2.6 

2.3 

2.58 

2.25 

2.5 

2.25 

2.5 

2.25 

2.5 

2.25 

2.5 

2.2 

2.5 

Apr. 


May. 


June. 


July. 


Aug.  I  Sept.     Oct. 


Nov.  (  Dec. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25., 
26.. 
27.. 
28.. 
29.. 
30.. 
31. 


2.3 

2.3 

2.3 

2.3 

2.35 

2.35 

2.38 

2.4 

2.4 

2.4 

2.4 

2.38 

2.35 

2.35 

2.32 

2.3 

2.3 

2.35 

2.35 

2.3 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.3 

2.35 

2.35 

2.35 

2.35 


2.2 

2.2 

2.2 

2.2 

2.25 

2.28 

2.3 

2.3 

2.32 

2.25 

2.25 

2.28 

2.28 

2.25 

2.3 


2.5 

2.58 

2.65 

2.68 

2.7 

2.6 

2.62 

2.62 

2.58 

2.52 

2.5 

2.5 

2.5 

2.6 

2.  .58 

2.52 

2.5 

2.52 


2.52 

2.6 

2.58 

2.55 

2.55 

2.65 

2.85 

3.02 

3.15 

3.28 

3.3 

3.35 

3.35 

3.35 

3.25 

3.32 

3.32 

3.35 

3.52 

3.35 

3.28 

3.32 

3.32 

3.55 

3.68 

3.62 

3.82 

4.2 

4.4 

4.65 


6.0 

5.32 

4.65 

4.2 

405 

3.85 

3.92 

4.35 

4.75 

4.35 

4.1 

4.15 

4.25 

4.15 

4.25 

4.6 

5.08 

5.38 

5.6 

5.7 

5.7 

5.9 

6.0 

6,0 

5.7 

5.7 

5.65 

5.55 

4.95 

4.65 

5.25 


5.45 

5.56 

5.45 

5.8 

5.95 

5.45 

5.45 

5.45 

5.7 

5.45 

5.25 

5.1 

5.05 

4.95 

4.9 

4.7 

4.5 

4.35 

4.15 

4.02 

3.95 

3.78 

3.72 

3.72 

3.7 

3.6 

3.5 

3.55 

3.42 

3.35 


3.25 

3.2 

3.02 

2.95 

2.95 

2.9 

2.82 

2.85 

2.75 

2.72 

2.62 

2.58 

2.52 

2.5 

2.48 

2.42 

2.4 

2.32 

2.3 

2.3 

2.22 

2.2 

2.18 

2.1 

2.08 

2.05 

2.0 

1.98 

1.95 

2.1 

2.45 


2.45 

2.3 

2.18 

2.1 

2.05 

2.0 

2.0 

1.92 

1.88 

1.78 

1.78 

1.82 

1.88 

1.82 

1.78 

1.72 

1.62 

1.52 

1.42 

1.42 

1.4 

1.35 

1.3 

1.22 

1.2 

1.22 

1.4 

1.42 

1.4 

1.35 

1.35 


1.28 

1.18 

1.15 

1.20 

1.25 

1.32 

1.42 

1.48 

1.4 

1.35 

1.32 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.32 

1.3 

1.3 

1.3 

1.3 

1.32 

1.42 

1.48 

1.5 

1.5 

1.55 

1.82 


1.88 

1.8 

1.78 

1.7 

1.7 

1.7 

1.7 

1.68 

1.65 

1.65 

1.65 

1.65 

1.65 

1.7 

1.7 

1.7 

1.75 

1.78 

1.68 

1.65 

1.6    j 

1.65  I 

1.72  ' 

1.8 

1.75 


1. 
1.72  ; 

1.8    I 


1.8 

1.8 

1.75 

L75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.65 

1.65 

1.72 

1.75 

1.8 

l.S 

1.75 

1.7 

1.65 

1.68 

1.82 

1.78 

1.68 

1.78 

1.96 

2.0 

1.85 

1.8 


-L. 


1.75 
1.7 

1.7 

l: 

1.7o 

1.75 
1.75 
l.S» 
l.S 
1.S2 

i.s: 

!.»» 
l.SS 
l.Sfe 
1.92 
1.?- 
l-tC 

1.95 
L95 

2.«" 

2.0ri 

2.13 

i  i:> 

o  22 


Note.— No  ice  record. 
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Station  radng  table  for  North  Fori  ofOunniwn  River  near  Hotckkisaf  Colo.,  from  January  1  to 

May  16, 1905. 


he^t. 

'  DlKfaAige.  I{ 
ISecond^eet.) 

Gage 
height. 

Feet. 

Diachaigp.  > 
Secondrfeet.^ 

hei^. 

D 

Feel. 

Feet. 

Se 

2.20 

120    1 

3.10 

790    ! 

4.00 

2.30 

150   !, 

3.20 

920    ' 

4.10 

2.40 

1         igo 

3.30 

1,050 

4.20 

2.50 

1         M)  ;| 

3.40 

1,190 

4.30 

2.60 

300 

3.50 

1,340    , 

4.40 

2.70 

1       370  i; 

3.60 

1,500 

4.50 

2.80 

;      ^  ,, 

3.70 

1,660    , 

4.60 

2.90 

560    I| 

3.80 

1,830 

4.70 

3.00 

i      '''  \i 

3.90 

2,010 

1                      ' 

4.80    1 

Diachaige. 


Second-feet.  \ 
2,200 
2,400 
2,610 
2,820 
3,040 
3,270 
3,510 
3,760 
4,020 


Gage 
height. 

Discharge. 

Feet. 

Second^eet. 

4.90 

4,290 

6.00 

4,670 

5.10 

4,860 

5.20 

5,140 

5.30 

6,440 

5.40 

5,740 

NOTK.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
meamirementa  made  during  1905.  It  is  well  defined  between  gage  heights  2.2  feet  and  3.1  feet.  Above 
gage  height  3.5  the  table  is  uncertain. 

Station  rating  iaile  for  North  Nork  of  Gunnison  River  near  Hotchkie*^  CoU>.,  from- May  17  to 

December  31, 1906. 


I  height. 


Gage 
heigfct. 

1 
Discharge. , 

Gage 
height. 

Discharge. 

Feet. 

Second-feet! 

Feet. 

Second-feet. 

1.00 

0 

2.10 

260 

1.10 

2 

2.20 

320 

1.20 

8 

2.30 

390 

1.30 

18 

2.40 

460 

1.40 

32 

2.50 

540 

1.60 

50 

2.60 

630 

.      1.60 

75 

2.70 

720 

1.70 

105 

2.80 

820 

1.80 

135 

2.90 

930 

1.90 

170 

3.00 

1,040 

2.00 

210 

3.10 

1,160 

Feet. 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 


Discharge. ' 

hei^t. 

Discharge. 

Second-feet. 

Feet. 

Second-jeet. 

1,280    ' 

4.60 

3,680 

1,410 

4.8Q 

4>150 

1,540    ' 

5.00 

4,640 

1,680 

5.20 

5,140 

1,830    ' 

5.40 

5,660 

1,980    ' 

6.60 

6,190 

2,140    ' 

5.80 

6,740 

2,310 

.6.00 

7,300 

2,480    ) 

2,850    ' 

3,260    ' 

NoTB. — ^The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1905.    It  is  well  defined  above  gage  height  1.7  feet. 

Estimated  monthly  discharge  of  North  Fork  of  Gunnison  River  near  HotchJtisi,  Colo.,  for  1905. 

[Drainage  area,  8o0  square  miles.] 


Month. 


January 

February. . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. . 
I>eoember.. 


Discharge  in  second-feet 


Maximum.'  Minimum. 


The  year. 


190 
190 
460 
3,635 
7,300 
7,  IGO 
1,345 
500 
142  I 
163  I 
210  I 
355  i 

7,300 


120 

120 

240 

252 

1,920 

1,475 

190 

8 

5 

75 

90 

105 


Mean. 

159 

146 

292 
1,162 
4,476 
3,986 

677 

125 
27.5 

108 

121 

190 

948 


Total  in 
acro-feet. 


8, 

17, 

60, 

275, 

237, 

35, 

7, 

1, 

6, 

7, 

12, 


Run-off. 


Second-feet  I  rk««*K  i« 


mil( 


688,300  I 


0.187 
..172 
.344 
1.37 
5.27 
4.69 
.679 
.147 
.032 
.127 
.142 
.234 

1.12 


0.216 
.179 
.397 
1.53 
6.08 
5.23 
.783 
.170 
.036 
.146 
.158 
.270 

15.20 
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STREAM  MIU^SUBSMENTS   IN   1905,  PART   XI. 


CIMARRON  CREEK  AT  CIMARRON,  COLO. 

Cimarron  Greek  rises  in  the  extreme  southwestern  part  of  Gunnison  County  and  flows 
northward  to  its  point  of  junction  with  Gunnison  River.  The  drainage  area  is  entirely 
mountainous.  During  the  summer  and  fall  short,  heavy  rainstorms  occur  frequently,  and 
the  rapid  run-off  induced  by  the  steep  slopes  of  the  basin  causes  sudden  fluctuations  in  gage 
heights. 

The  gaging  station  was  established  April  28, 1903.  It  is  located  at  Smith's  private  bridge, 
1,000  feet  south  of  the  Denver  and  Rio  Grande  Railroad  station  at  Cimarron,  in  T.  48  N., 
R.  6  W.,  and  about  1  mile  above  the  mouth  of  Cimarron  Creek. 

The  channel  is  straight  for  100  feet  above  and  250  feet  below  the  bridge.  Both  banks  are 
low,  rocky,  and  partly  wooded  and  have  not  been  known  to  overflow  during  the  past  ten 
years.  The  bed  of  the  stream  is  composed  of  bowlders  and  cobblestones  and  is  very  rough, 
but  is  stable.  The  gradient  is  steep,  though  somewhat  uneven.  At  low  water  there  is  but 
one  channel.  At  high  water  there  are  two  channels  divided  by  the  central  pier  of  the  bridge. 
The  current  is  always  rapid.  Gage  heights  range  from  1.5  to  4  feet.  Accurate  measure- 
ments are  difficult  to  secure  on  account  of  the  roughness  of  the  section  and  the  swift  and 
irregular  velocities. 

Dischai^e  measurements  are  made  from  the  downstream  side  of  the  footbridge,  which  is 
supported  by  two  log  abutments  and  one  log  crib  pier  in  the  center  of  the  stream.  The 
initial  point  for  soundings  is  the  left  abutment  on  the  downstream  side  and  is  marked  zero 
on  the  bridge.  The  bridge  was  washed  away  in  June,  1905,  but  was  replaced  shortly  after- 
wards at  a  greater  elevation. 

The  gage,  which  was  read  during  1905  by  J.  L.  Linscott,  is  a  vertical  staff  graduated  from 
zero  to  6  feet,  spiked  to  the  face  of  the  left  abutment  of  the  bridge  on  the  downstream  aide. 
The  bench  mark  consists  of  two  nails  driven  into  the  root  of  a  cottonwood  tree  50  feet  west 
of  gage;  elevation  above  the  zero  of  the  gage,  8.24  feet.  This  station  was  discontinued 
December  31, 1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Watei^upply  Papers  of 
the  United  States  Geological  Survey : 

Description:  100,  pp  82-83;  133,  p  165. 

D.scharge:  66,  p  55;  85,  p  77;  100,  pp  83.  94;  133,  p  165^ 

Discharge,  monthly:  100,  p  84;  133,  p  167. 

Qage  heights:  100,  pp  83-84;  133,  p  166. 

Rating  toble:  103,  p  84;  133,  p  166. 


Diaeharge  measurements  of  Cimarron  Creek  at  Cimarron,  Colo.,  in  190$. 


Date. 


Hydrographer. 


Aprill R.I.Meeker 

May  11 Oro  McDermith . 

May  23 j  A.  A.  Weiland. . . 

May23 '  R.  I.  Meeker 

Juno  6 1  A.  A.  Weiland... 

June  19 do 

July  18 do 

August  11 1 do 

October  5 1  R.  I.  Meeker 


Width. 


Area  of       Mean 
section.  ,  velocity. 


Feet.       Sq.ft.     Ft.  per  sec.      Feet.     ,  3ec,-fi. 


32 

20 

39 

45 

47 

108 

48 

103 

47 

140 

62 

103 

33 

28 

35 

23 

24 

18 

2.20 
3.33 
6.67 
6.65 
7.76 
5.09 
3.00 
2.30 
1.72 


Di8> 

cbaz]gp. 


1.70 
2.30 
3.50 
3.48 
4.» 
3.45 
2.00 
1.85 
1.65 


153 

720 

665 

1,087 

617 

S4 

&3 

31 


ouimisoif  mvEB  dbaikage  basik. 
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DaHy  gage  height ,  in  feet,  of  Cimarron  Creek  at  Cimarron,  Colo,  j  for  1906, 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10.. 
11. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Mar. 


1.8 

1.6 

1.75 

1.72 

1.75 

1.78 

1.78 

1.76 

1.78 

1.8 

1.82 

1.72 

1.8 

1.7  ' 
1.78  I 

1.8  I 
1.72  I 
1.8    I 
1.75 
1.75 
1.78 
1.8 


Apr. 


May. 


1.95 

1.68 

1.68 

1.75 

1.68 

1.68 

1.65 

1.78 

1.82 

1.82 

1.82 

1.78 

1.72 

1.75 

1.66 

1.7 

1.82 

1.82 

1.85 

1.78 

1.68 

1.78 

1.82 

1.78 

1.8 

1.85 

1.92 

2.25 

2.3 

2.4 


2.65 

2.82 

2.5 

2.38 

2.36 

2.28 

2.2 

2.2 

2.62 

2.28 

2.3 

2.28 

2.38 

2.3 

2.42 

2.85 

2.96 

3.0 

3.1 

3.1 

3.28 

3.56 

3.65 

3.4 

3.3 

3.5 

3.55 

3.5 

3.22 

3.2 

3.45 


June. 


3.7 
3.85 
3.92 
4.1 
4.25 
.4.1 
4.1 
4.08 
4.12 
4.03 
4.0 
3.91 
3.82 
3.8 
3.87 
3.65 
3.52 
3.53 
3.37 
3.33 
3.3 
3.3 
3.13 
3.2 
3.23 
3.1 
3.07 
3.05 
2.97 
2.95 


July. 


2.85 

2.77 

2.75 

2.5 

2.6 

2.55 

2.55 

2.66 

2.4 

2.45 

2.4 

2.35 

2.3 

2.25 

2.3 

2.15 

2.1 

2.0 

2.13 

2.3 

2.15 

2.15 

2.03 

1.9 

2.1 

2.1 

2.2 

2.15 

2.95 

2.85 

2.73 


Aug.    I  Sept. 


Oct. 


2.6 

2.3 

2.25 

2.17 

2.1 

2.07 

2.0 

2.05 

1.8 

1.7 

1.85 

1.8 

1.8 

1.77 

1.73 

1.7 

1.67 

1.7 

1.57 

1.03 

1.6 

1.6 

1.63 

1.63 

1.63 

1.8 

1.6 

1.63 

1.65 

1.7 

1.73 


1.63 

1.6 

1.63 

1.6 

1.63 

1.73 

1.63 

1.57 

1.6 

1.57 

1.6 

1.6 

1.6 

1.63 

1.5 

1.47 

1.6 

1.63 

1.63 

1.57 

1.55 

1.63 

1.61 

1.63 

1.77 

1,67 

1.63 

1.7 

1.77 

2.05 


1.77 

1.87 

1.65 

1.9 

1.65 

1.65 

1.63 

1.6 

1.65 

1.65 

L6 

1.55 

1.57 

1.55 

1.6 

1.6 

1.63 

1.6 

1.63 

1.6 

1.6 

1.63 

1.87 

1.63 

1.53 

1.63 

1.65 

1.63 

1.65 

1.65 

1.7 


Nov. 


1.63 

1.65 

1.65 

1.63 

1.65 

1.65 

1.67 

1.65 

1.57 

1.66 

1.53 

1.53 

1.67 

1.6 

1.57 

1.57 

1.6 

1.67 

1.63 

1.57 

1.63 

1.56 

1.55 

1.6 

1.55 

1.53 

1.63 

1.67 

1.55 

1.65 


Deo. 


1.65 


Note.— River  frozen  during  December. 

Station  rating  tahUfor  Cimarron  Creek  at  Cimarron ,  C do.,  from  March  10  to  December  1, 

1906. 


Gage 
beij^t. 

Diachaige. 

Gage 
height. 

Diachaige. 

Gage 
height. 

Discharge. 

hei^. 

Discharge. 

Feet. 

Secondrfeet. 

Feet. 

Second-jeei. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

1.50 

22 

2.30 

152 

3.10 

473 

3.90 

973 

1.60 

28 

2.40 

181 

3.20 

526 

4.00 

l,05d 

1.70 

37 

2.50 

213 

3.30 

582 

4.10 

1,130 

1.80 

49 

2.60 

247 

3.40 

640 

4.20 

1,213 

1.90 

65 

2.70 

285 

3.60 

700 

4.30 

1,300 

2.00 

83 

2.80 

327 

3.60 

763 

2.10 

105 

2.90 

373    1 

3.70 

830 

2.20 

126 

3.00 

422    1 

3.80 

900 

Note.— The  above  table  is  applicable  only  for  open-channel  cond  t  ons.    It  is  based  on  discharge 
measurements  made  during  1904*1905.    It  is  well  defined  between  gage  heights  1.7  feet  and  3.5  feet. 
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STBEAX  MEASUREMENTS  IN   1905,  PABT   XI. 


Estimated  monthly  disduirge  ofCimamn  Crtek  at  Cimamm,  Colo.yfor  1906. 
[Drainage  area,  210  square  mfles.] 


Month. 


March  10^1 . 

April 

May 

June 

July 

August 

September. . . 

October 

November... 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


I 


52 
181 
796 
1,256 
397 
213 
03 
65 
32 


28 
32 
126 
397 
65 
26 
20 
24 
22 


44.5 
57.5 

389 

796 

185 
59.4 
32.4 
33.4 
26.7 


Run-ofl. 


Total  in    I 
acre-feet.  , 


Scoond-feet 

per  square  ■ 

mile. 


1,942 
3,422 
23,920 
47,360 
11,380 
3,652 
1,928 
2,054 
1,589 


97,250 


.212 
.274 

1.85 

3.T9    I 
.881  I 
.283 
.154 
.150 
.127 


Depth  in 
inches. 


.173 

.305 

2.13 

4.23 

1.02 

.326 

.172 

.!M 

]  2 


UNCOMPAHGRB  RIVER  NEAR  COLONA,  COLO. 

This  station  was  established  April  9,  1904.  It  is  located  at  the  private  road  bridge  of 
J.  M.  Duckett,  in  T.  47  N.,  R.  8  W.,  one-half  mile  above  Eldredge  siding  on  the  Denver 
and  Rio  Grande  Railroad  and  3  miles  above  Colona,  Colo.  It  is  best  reached  by  drivirg 
from  Montrose.  The  .station  replaces  one  that  was  established  August  10,  1903,  at  Kettle  s 
bridge,  1  mile  south  of  Colona,  to  take  the  plane  of  the  original  station,  which  was  locaUd 
one-half  mile  northeast  of  Colona.  Both  of  these  stations  were  abandoned  because  of 
unsatisfactory-  conditions. 

The  channel  is  straight  for  abcnt  300  feet  above  and  below  the  station.  The  banks  are 
about  4  feet  high,  are  rocky  and  partly  wooded,  and  neither  is  subject  to  overflow.  TTie 
bed  of  the  stream  is  composed  of  lar^  and  small  cobblestones,  and  a  loose  deposit  of  silt 
shifts  along  each  side.  There  is  but  one  channel  at  all  stages  and  the  current  is  swift. 
Qage  heights  range  from  0.5  foot  to  4  feet.  Accurate  measurements  are  difficult  to  secure 
on  account  of  the  rough  bed  and  steep  gradient  of  the  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  46.2-foot  sin^e-span 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  downstream 
edge  of  the  left  abutment. 

The  gage,  which  was  read  during  1905  by  Miss  Clara  Duckett,  is  an  S-foot  board  graduated 
from  zero  t«  7  feet.  It  was  spiked  vertically  to  the  upstream  side  of  the  left  abutment. 
The  high  water  of  June,  1905,  caused  the  pier  to  sink  0.18  foot  during  July,  and  on  August 
14, 1905,  the  gage  was  moved  to  the  downstream  side  of  the  left  pier  and  set  at  the  original 
datumb  The  bench  mark  is  the  upper  edge  of  a  large  screw  set  about  3  feet  above  the 
ground  in  an  8-inch  willow  tree  75  feet  .south  and  upstream  from  the  right  end  of  the  bridge; 
elevation,  9.97  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pi^rs 
of  the  United  States  Geological  Survey: 

Description :  100,  pp  72-73 ;  133.  pp  171-172. 
Discharge :  100,  p.  73 ;  133,  p  172. 
Discharge,  monthly :  100,  p  75 ;  133,  p  174. 

'  Gage  heights :  100,  p  74;  133,  p  173.  ^   "''  '.".' 

Rating  tables :  100,  pp  74-75 ;  133,  pp  173-174 
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Discharge  measuremaUs  of  Uncompahgre  River  near  CdUmaj  Colo.f  in  1905. 


Date. 


Hydrograpber. 


April  13 1  R.  I.  Meeker 

May  3 i  Oro  McDermith. 

May  18 |  A.  A.  Wetland . . . 

May  29 | do 

Junes do 

June  21 do 

Julys do 

July  24 ' do 

August? do 

August  14 ' do 

October  1 1  R.  I.  Meeker 


SVndth. 

Area  Of 
section. 

Mean 
velocity. 

Gage 
height. 

Dla- 
cbarge. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-fl 

46 

49 

2.84 

1.10 

139 

47 

91 

4.27 

1.90 

380 

47 

110 

4.88 

2.30 

537 

47 

114 

4.94 

2.20 

564 

170 

8.15 

3.75 

1,384 

129 

6.38 

2.80 

822 

98 

4.95 

2.12 

485 

76 

3.92 

1.72 

298 

73 

3.96 

1.72 

289 

47 

63 

3.39 

1.40 

214 

43 

57 

3.25 

1.56 

185 

DaUy  gage  height,  in- feet,  of  Uncompahgre  River  near  CoLona,  Colo.,  for  1906. 


Day. 

Feb. 

Mar. 

Apr. 

1.05 
1.1 
1.0 
.95 
.95 
1.0 
1.05 
1.15 
1.2 
1.3 
1.3 
1.3 
1.15 
1.0 
1.0 
1.0 
1.2 
1.2 
1.4 
1.35 
l..>5 
1.2 
1.7 
1.2 
1.3 
1.45 
1.75 
1.9 
2.1 
2.1 

May. 

2.2 

2.25 

1.9 

1.85 

1.75 

1.7 

1.65 

1.75 

1.9 

1.75 

1.7 

1.75 

1.8 

1.7 

1.8 

2.15 

2.6 

2.65 

2.55 

2.55 

2.5 

2.9 

2.9 

2.9 

2.9 

2.75 

2.8 

2.75 

2.3 

2.2 

2.65 

June. 

2.95 

3.25 

3.4 

4.2 

4.1 

4.0 

4.0 

4.1 

4.2 

4.0 

4.0 

4.0 

4.1 

4.05 

4.0 

3.8 

3.4 

3.5 

3.0 

3.4 

3.2 

2.95 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.8 

July. 

2.62 
2.42 
2.32 
2.27 
2.22 
2.07 
1.82 
1.82 
1.92 
1.92 
1.87 
1.82 
1.82 
1.92 
2.02 
1.82 
1.82 
1.82 
1.87 
2.02 
1.87 
1.87 
1.72 
1.82 
1.72 
1.72 
1.87 
1.97 
2.47 
2.87 
2.47 

Aug. 

1.87 

1.97 

1.97 

1.82 

1.82 

1.82 

1.72 

1.72 

1.72 

1.62 

1.52 

1.47 

1.47 

1.6 

1.6 

1.6 

1.4 

1.4 

1.35 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.25 

1.16 

1.35 

1.45 

Sept. 

1.2 

1.2 

1.2 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.16 

1.15 

1.2 

1.2 

1.15 

1.25 

1.1 

1.15 

1.15 

1.2 

1.1 

1.15 

1.15 

1.0 

1.05 

1.0 

1.0 

1.15 

1.3 

1.15 

Oct. 

Nov. 
1.06 

Dec. 

1 

1.2 
1.15 
1.15 
1.0 
1.1 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.9 
.95 
1.0 
1.0 
1.0 
.     .95 
1.0 
1.15 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 

1.47 
1.22 
1.27 
1.22 
1.27 
1.27 
1.27 
1.22 
1.22 
1.22 
1.12 
1.12 
1.17 
1.12 
1.07 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.12 
1.12 
1.22 
1.17 
0.97 
1.02 
1,07 
1.12 
1.12 
1.17 

0.06 

2 

1 
1.11  1        .96 

3 

1.11  '...:.. 

4 

1 

1.11   

5 

0.7 
.75 
.75 
.7 
.7 
.7 
.7 

0.96    

6 



1.01  ! 

7 

.96  1 :. 

8 

l.OI  1 

9 

1.01  1 

10 

1 
,96    

11 

1.01 

12 

1.01    

13 

.96! 

14 

Z\..::: 

15.. 

1  01 

16 

.96     ..  . 

17,.. 

.96  1 

18.: * 

1.01  1 

19 

.8 

.8 

.85 

.85 

.9 

.9 

.9 

.8 

.8 

.9 

1.01  ' -- 

20 

.96 
.96 
1.01 
.96 
1.06 
1.06 

21 

22 

2.3 

24..;. 

25 



26 

1.06    

27 

.96    

28 

.96    

29 

1.01  !.....*. 

30 

1.01  1 

31 

! 

NoTB.— River  frozen  February  12-18. 
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BTBEAM   MEASUREMENTS   IK   1905,  PABT   XI. 


Station  rating  idblefor  Uneompahffre  River  near  CdUma,  Colo.,  from  February  5  to  December 

2,1905. 


Gaffe 
height. 

1 
Diachaige. 

Gage 
height. 

Discharge. 
Second-feet. 

hei^l 

Diachaige. 

1     Gage 
hei^t. 

Diachaige. 

.  Feet. 

Sf.condr^eet. 

Feet. 

Feet. 

Second-feet. 

!     Feet. 

Second^eet. 

0.70 

75 

1.60 

215 

2.50 

645 

1        3.40 

1,165 

.80 

85 

1.70 

!            310 

2.60 

095 

3.50 

1,235 

.90 

100 

1.80 

345 

2.70 

760 

3.60 

1,305 

1.00 

120    ' 

1.90 

'             380 

2.80 

805 

j        3.70 

1,380 

1.10 

140 

2.00 

420 

2.90 

860 

'        3.80 

.1,460    ' 

1.20 

105 

2.10 

460 

3.00 

920 

1        3.90 

1,540    ' 

1.30 

100 

2.20 

505 

3.10 

980 

4.00 

1,625 

1.40 

215 

2.30 

1             550 

3.20 

1,040 

4.10 

1,710 

1.50 

245 

2.40 

1       ««  , 

3.30 

1,100 

4.20 

1.800 

Note.— The  alx>ve  table  is  applicable  only  (or  open-chamid  conditions.    It  is  based  ondisciuuige 
measurements  made  during  l'X)4-1906.    It  is  fairly  well  defined  between  gage  heights  1.2  feet  and  3.8  feet. 

Eelimated  monthly  discharge  of  Uncompahgre  River  near  Colona,  Colo.,  for  1905. 
[Drainage  area,  433  square  miles.] 


Month. 


Februarjr.  17  days. 

March  ..* 

April 

May 

June 

July 

August 

September 

October 

November 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


100 

75 

165 

100 

400 

110 

860 

293 

,800 

805 

844 

317 

408 

140 

202 

120 

236 

114 

143 

112 

85.8 
122 
197 
543 
1.279 
436 
246 
161 
161 
121 


ToUi  in 
acre-feet. 


Run-otr. 


?S;?°V*«fi  Depth  ta 
per^sguare     J,„, 


2.893 
7,601 
11,720 
33,390 
76, 110 
26.810 
15.130 
9,580 
9.900 
7,200 


200,200 


0.198  i 

.282 

.455i 

1.25    I 

2.95    ' 

1.01    I 

.568  , 

.372  ! 

.372  ; 


.279 


0.125 
.325 
.506 
1.44 
3.29 
1.16 
.655 
.415 
.429 
.311 


UNCOMPAHGRE  RIVER  AT  MONTROSE,  COL.O. 

This  station  was  established  April  22,  1903.  It  is  located  at  the  iron  highway  bridge 
west  of  Montrose  and  one-fourth  mile  west  of  the  Denver  and  Rio  Grande  Railroad  near 
Haskell  Park. 

The  channel  is  straight  for  100  feet  above  and  300  feet  below  the  bridge.  The  right  bank 
is  of  earth ;  the  left  bank  is  of  earth  below  the  bridge,  but  above  the  bridge  is  the  steep 
slope  of  a  shale  bluff.  Both  banks  are  liable  to  overflow  at  extreme  high  water.  The  bed 
of  the  stream  is  composed  of  cobblestones  and  gravel  and  is  quite  rough.  There  is  but  one 
channel  at  all  stages,  broken  during  high  water  by  the  left  pier  of  the  bridge.  The  higher 
portion  of  the  left  side  of  the  channel  is  covered  with  undergrowth  which  obstructs  the  flow 
during  high  stages.    The  current  is  rapid  at  all  times.    Gage  heights  range  from  2  to  6  feet 

Dischai^e  measurements  are  made  from  either  side  of  the  bridge.  The  initial  point  for 
soundings  is  at  the  inner  edge  of  the  lower  cylinder  bridge  pier  at  the  right  bank. 

The  gage,  which  was  read  twice  daily  during  1905  by  Herbert  Reeves,  is  a  vertical  staff, 
graduated  from  zero  to  8  feet,  spiked  to  a  wing  dam  20  feet  above  the  bridge.  The  zero  of 
this  gage,  which  was  established  April  15,  1904,  is  1.45  feet  higher  than  that  of  the  origioal 
gage  which  it  replaced.  The  bench  mark  consists  of  two  nails  driven  into  a  blaze  on  the 
root  of  a  Cottonwood  tree  50  feet  to  the  right  of  the  gage;  elevation,  8.61  feet  above  the 
zero  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=Water^upply  Paper): 

Description:  WS  50,  p  379-380;  100,  p  70;  133,  p  175. 
Discharge:  WS  50,  p  3S0:  66,  p  08;  100,  p  70;  133,  p  175. 
Diacbarfre,  monthly:  Ann  22,  iv,  p  392;  WS  100,  p  72;  133,  p  177. 
Gago  heights:  WS  11,  p  60;  50,  p  380;  100,  p  71;  133,  p  176. 
Rating  tables:  WS  52,  p  520;  100,  pp  71-72;  133,  p  176. 


Discharge  measurements  of  Uncompahgre  River  at  Montrose f  Colo.f  in  1906. 


Date. 


I 


Hydrographer. 


Aprilia. I  R.I.Meeker 

May  9 ,  Oro  McDermlth. 

May  25 A.  A.  Weiland.. 

June 4 R.I.Meeker 

A.  A.  WeUand... 

do 

do 

do 

do 


June  24 

JuJy3 

July  21 

August  8 

September  30.. 


1  Width. 

I  Feet. 

I  35 

'  37 

I  43 

<  91 

!    "^ 

35 
32 
-35 
34 


Area  of 
section. 


40 
66 
120 
218 
96 
64 
48 
44 
44 


Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

't.  per  sec. 
2.72 

Feet. 
2.40 

Sec-ft. 
100 

4.21 

3.22 

278 

5.64 

4.30 

677 

6.78 

5.38 

1,479 

6.33 

3.73 

512 

2.89 

2.67 

185 

1.98 

2.05 

95 

1.73 

1.95 

76 

2.93 

2.45 

129 

DaUy  gage  height  j  in  feet,  of  Uncompahgre  River  at  Montrose,  Colo.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.35 

2.22 

2.35 

2.28 

3.7 

4.15 

3.35 

2.33 

1.4 

1.9 

1.33 

2.25 

2 

2.38 
2.28 

2.2 
2.2 
2.2 

2.4* 
2.55 
2.6 

2.4 
2.4 
2.32 

4.25 

3.6 

3.2 

4.8 
5.0 
5.8 

3.3 
2.4 
2.2 

2.05 

2.1 

2.0 

1.23 
1.67 
1.73 

1.77 

1.5 

1.46 

1.43 
1.33 
1.46 

2  25 

3 

2  46 

4 

2.36 

5 

2.3 

2.2 

2.45 

2.15 

3.08 

5.65 

2.15 

1.95 

1.47 

1.45 

1.45 

2.36 

6 

2.32 
2.25 
2.38 
2.32 

2.2 
22 
2.2 
2.2 

2.48 
2.4 
2.32 
2.3 

2.35 
2.35 
2.5 
2.55 

2.7 
2.55 
2.45 
2.5 

5.15 
5.56 
5.5 
5.25 

2.3 
2.35 
2.4 
2.25 

2.0 
2.05 
1.93 
2.0 

1.33 

1.5 

1.4 

1.47 

1.35 
1.35 
1.4 
1.2 

1.43 
1.4 
1.45 
1.4 

2  25 

2.3 

8.. 

2.16 

9 

2.16 

10 • 

2.2 

2.2 

2.3 

2.5 

2.55 

5.05 

2.15 

2.03 

1.5 

1.2 

1.4 

2.05 

11 

2.2 
2.2 
2.2 

2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.25 
2.21 

2.45 

2.4 

2.4 

2.4 

2.25 

2.02 

2.02 

2.02 

2.0 

2.75 

3.3 

3.35 

3.62 

3.62 

3.65 

3.5 

3.6 

3.6 

5.25 

6.0 

4.85 

4.7 

4.53 

4.6 

4.45 

4.3 

4.3 

2.15 

2.15 

2.25 

2.1 

2.15 

2.25 

2.15 

2.0 

1.95 

1.93 

1.93 

2.25 

2.0 

1.95 

1.93 

1.9 

1.73 

1.63 

1.4 

1.46 

1.57 

1.5 

1.5 

1.5 

1.47 

1.35 

1.45 

1.2 
1.2 
1.2 
1.23 
1.23 
1.2 
1.2 
1.17 
1.23 

1.4 
1.3 
1.2 
1.35 
1.5 
1.35 
1.45 
1.35 
1.45 

2.25 

12 1 

2.3 

13 ' 

2.36 

H 

2.3 

15                         ' 

2  25 

16 ' 

2.1 

17 '     ...   . 

2.2 

18....                  .'   , 

2.3 

19 1 

2.25 

2.36 

20 

2.3 
2.3 

2.2 
2.2 

2.2 
2.2 

2.0 
2.0 

3.75 
3.85 

3.45 
3.35 

2.4 
2.0 

1.57 
1.55 

1.4 
1.25 

1.17 
1.17 

1.35 
1.25 

2.2 

21 

2.3 

22 

2.35 

2.22 

2.2 

2.0 

3.92 

3.45 

2.2 

1.45 

1.4 

1.23 

1.3 

2.36 

23 

2.3 

2.2 

2.35 

2.02 

4.48 

3.4 

2.05 

1.43 

1.4 

1.35 

1.55 

2.25 

24 1 

2.28 

2.25 

2.25 

2.25 

4.5 

3.5 

2.05 

1.45 

1.43 

1.35 

1.5 

2.3 

25 1 

2.3 

2.25 

2.45 

2.35 

4.55 

3.45 

1.97 

1.35 

1.53 

1.4 

1.65 

2.2 

26 j 

2.2 

2.22 

2.35 

2.5 

4.45 

3.55 

1.95 

1.4 

1.47 

1.45 

1.65 

2.1 

27 

2.2 
2.2 

2.22 
2.3 

2.35 
2.32 

2.85 
3.85 

4.25 
4.1 

3.7 
3.4 

2.0 
2.15 

1.4 
1.85 

1.43 
1.33 

1.35 
1.5 

1.75 
1.7 

2.05 

28 ' 

2.05 

29 1 

2.22 

2.25 

3.88 

4.0 

3.25 

2.75 

1.53 

1.55 

1.5 

1.75 

2.05 

30 1 

2.22 

2.22 

3.7 

4.05 

3.2 

2.83 

1.37 

1.87 

1.45 

2.05 

2.1 

3' 1 

2.2 

2.3 



3.9 

2.8 

1.37 



1.37 

2.15 

XoTB.— River  frozen  January  V-^7.  February  14-19. 
iRB  175—06 9 
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STREAM   MEASUREMENTS    IN    1905^  PART   XI. 


Station  rating  table  for  Uneompahgre  River  at  Montrose,  Colo.,  from  January  1  to  June 

5, 1905. 


helg^. 

Diachaige. 

Gage 
height. 

Discharge.  < 

Gage 
height. 

Dischaige. 

;     Gaee 
1  height. 

Diachaisp. 

1 

Feet. 

Second-^eet:. 

Feet. 

Second^eet} 

Feet. 

Secondrfeet. 

Feet. 
4.40 

1 
Second-feet.] 

2.00 

57    ' 

2.80 

184    ' 

3.60 

412 

717    ' 

2.10 

00    I 

2.90 

207 

3.70 

446 

4.50 

765    j 

2.20 

82    ' 

3.00 

231 

3.80 

481 

4.60 

817 

2.90 

96    ' 

3.10 

257    1 

3.90 

616 

4.70 

874    1 

2.40 

111    1 

3.20 

285    , 

4.00 

552 

4.80 

836 

2.50 

127 

3.30 

315    1 

4-10 

500 

4.90 

1,004 

2.60 

144    I 

3.40 

346    1 

4.20 

630 

1       5.00 

1,060 

2.70 

163    1 

1 

3.50 

379    I 

4.30 

672 

Note.— The  above  table  is  applicable  only  (or  open-channel  conditions.    It  is  baaed  on  discharge 
measurements  made  during  1904-5.    It  is  fairly  well  defined  between  gage  heights  2  feet  and  4.3  ffet. 

Station  rating  taUe  for  Uneompahgre  River  at  Montrose,  Colo.,  from  June  4  to  Decem- 
ber 31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Diachaige.  | 

he^t. 

Discharge. 

1     Gage 
1  height. 

'     Feet. 

Diachaige. 

Feet. 

h 
Second-feet. ' 

Feet. 

Second-feet. \ 

Feet. 

Second-feet. 

Second-feet., 

1.00 

6 

2.00 

86    1 

Z.QO 

288 

4.00 

505 

1.10 

10     ■ 

2.10 

100 

3.10 

315 

1        4.20 

671 

1.20 

14    '1 

2.20 

m  \ 

3.20 

343 

4.40 

755    1 

1.30 

19 

2.30 

133  ; 

3.30 

371 

1        4.60 

850 

1.40 

25 

2.40 

151    1 

3.40 

400 

4.80 

970    1 

1.60 

32    l| 
40    '1 

2.50 

170    ' 

3.50 

430 

j        5.00 

1,125    ' 

1.60 

2.60 

191    1 

3.60 

461 

5.20 

1,300 

1.70 

50    !| 

2.70 

213    I 

3.70 

493 

'        5.40 

I.5D0    ' 

1.80 

61 

2.80 

237    , 

3.80 

526 

1        5.60 

1,725    ' 

1.90 

73    1 

2.90 

262    ' 

! 

3.90 

560 

5.80 

1 

1,970 

Note.— The  above  table  is  applicable  only  for  open-chaimel  conditions.  It  is  baaed  on  diaeharp' 
measurements  made  during  1904-5.  It  is  well  defined  between  gage  heights  2  feet  and  4  feet.  B<4o9 
1.9  the  table  ia  very  uncertain.    The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Uneompahgre  River  at  Montrose,  Colo.,  for  1906. 
[Drainage  area,  565  aquare  milea.] 


Month. 


January  (23  days).. 
February  (22  days)  , 

March 

April 

May 

June 

July 

August 

September 

Octot)er 

November 

Deccml^cr 


The  period. 


Discharge  in  second-feet. 


Run-off. 


Maximum.,  Minimum. 


108 

96 

144 

446 

791 

1,970 

386 

138 

69 

73 

93 

160 


82 
82 
82 
67 
119 
343 
80 
22 
16 
13 
14 


Mean. 


^Sifrli!    i  Second-feet 'I>epth  in 
acre-reet.     ^^^     ^^^  ^  ^^^^^^ 

mile.       I 


115 

433 

873 

140 
64.^ 
30. 
23.: 
31.  J 

121 


4,247  I 
3,657  j 
6,130 
6.843 
26,620 
51,950 
8,606 
3,960 
1,791 
1,433 
1,856 
7,440 

124,500 


.!« 

.ml 

.204  I 
.7« 
1.55    I 
.248] 
.114  , 
.053 
.Ml  I 
.055 
.214' 


.HI 

.121 
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I7NCOMPAHGBB  RIVER  AT  DELTA,  COL.O. 

This  station  was  established  April  29, 1903.  It  was  originally  located  at  a  hi^way  bridge 
one-fourth  mile  above  the  Denver  and  Rio  Grande  Railroad  bridge,  but  on  November  17, 

1903,  the  station  was  removed  to  the  Denver  and  Rio  Grande  Railroad  bridge,  one-fourth 
mile  northwest  of  the  Denver  and  Rio  Grande  Railroad  station,  in  order  that  the  measured 
dischai^  of  the  river  might  include  the  mill-ditch  waste.  Excluding  the  discharge  of  sea- 
sonal high  water  in  May  or  June  and  an  occasional  rise  from  local  storms,  the  water  passing 
this  station  is  entirely  seepage  water  from  irrigation  above. 

The  channel  at  the  gage  rod  and  the  bridge  below  is  a  long  gentle  curve.  The  right  bank 
is  of  earth,  is  high  and  clean,  and  is  not  subject  to  overflow.  The  left  bank  is  also  of  earth 
and  is  clean;  but  it  is  low  and  may  overflow  during  extreme  high  water.  The  bed  of  the 
stream  is  composed  of  earth  and  fragments  of  rock  and  is  fairly  permanent.  There  is  but 
one  channel  at  all  stages.  The  current  is  sluggish  at  low  and  swift  at  high  water.  Gage 
heights  range  from  0.6  foot  to  4  feet. 

Dischaige  measurements  were  originally  made  from  the  highway  bridge,  to  which  the 
first  gage  was  attached,  or  by  wading  near  the  gage.     From  November  17, 1903,  to  May  2, 

1904,  measurements  were  made  from  the  Denver  and  Rio  Grande  Railroad  bridge.  After 
the  latter  date  measurements  were  made  from  the  single-span  road  bridge  100  feet  below  the 
new  gage.  The  initial  point  for  soundings  is  the  face  of  the  left  abutment  at  the  down- 
stream side  of  the  road  bridge  and  is  marked  by  a  brass-headed  nail  in  the  hand  rail.  At 
low-water  measurements  are  made  by  wading  near  the  bridge. 

Gage  readings  at  this  station  are  made  by  Michael  O'Rourke.  The  first  gage  at  the  rail- 
road bridge  was  a  vertical  rod  nailed  to  a  12-inch  pile  on  the  downstream  side  of  the  bridge. 
It  read  from  1  foot  to  6  feet.  Readings  were  taken  from  this  gage  until  April  21 ,  1904,  when  a 
new  gage  was  installed  on  the  right  bank  45  feet  east  of  the  center  of  the  Denver  and  Rio 
Grande  Railroad  track  at  the  south  approach  to  the  bridge.  There  is  no  definite  and  constant 
relation  between  the  new  and  old  rods  as  the  cross  sections  are  not  identical.  The  new  gage 
is  an  inclined  rod,  graduated  up  to  6  feet.  The  bottom  of  the  rod  rests  on  the  river  bottom  and 
is  held  in  place  by  six  2-  by  4-inch  timbers  driven  firmly  into  the  bank.  The  bench  mark  for 
the  vertical  gage  was  a  cross  on  the  top  of  the  lower  chord  of  the  bridge  over  the  gage  rod; 
its  elevation  was  8.75  feet  above  the  zero  of  the  gage.  The  bench  mark  for  the  inclined  gage 
is  a  point  marked  with  black  paint  and  the  letters  ''B.  M.,''  on  the  surface  of  the  northeast 
comer  of  the  stone  abutment  where  the  south  end  of  the  steel  bridge  rests,  on  the  down- 
stream side;  elevation,  7.36  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey^ 

Description:  100,  p  67;  133,  pp  177-178. 
Dischai^:  66.  p  98:  100.  p  68;  133.  p  178. 
Discharge,  monthly:  100,  p  69;  133,  p  180. 
Gage  heights:  100,  p  68;  133.  p  179. 
Rating  tables:  lUO,  p  69;  133,  pp  179-180. 


Discharge  measurements  of  Uncompahgre  River  at  Delta,  Colo.,  in  1906. 

Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

April  12 

M^yA     

R.I.Meeker 

Feet. 
58 
64 
64 
64 
64 
64 
49 
47 
50 

Sq.ft. 

64 

110 

179 

145 

240 

122 

38 

40 

44 

Ft.  per  sec. 
1.78 
2.21 
4.95 
3.23 
5.88 
2.93 
-.53 
.62 
.82 

Feet. 
1.46 
2.05 
3.30 
2.42 
3.90 
2.22 
.80 
.90 
1.00 

Sec.-fl. 
114 

OroMcDermith 

243 

May  19 

May  31 

A.  A.  Weiland 

887 

do 

469 

June  12- 

do 

1,411 

June  28- 

do 

358 

July  11 

do 

20 

July  31  - 

do 

25 

OctobeT2 

R.  I.  Meeker 

36 
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Daily  gage  height  ^  in  feet,  of  Unoompahgre  River  at  Bdta,  Colo.,  for  1905. 


May.    June. 


July. 


2.62 

2.92 

3.08 

3.28  1 

2.94 

3.44  1 

2.39 

3.66  1 

2.0A 

4.2 

1.78 

4.2 

1.72 

3.79 

1.87 

4.0 

2.0 

4.23 

1.91 

4.38 

1.67 

3.97 

1.5 

3.88 

1.43 

3.7 

1.38 

3.57 

1.32 

3.54 

1.55 

3.45 

2.52 

3.15 

2.94 

3.03 

3.34 

3.0 

3.54 

2.8 

3.5 

2.68 

3.54 

2.43 

3.68 

2.2 

3.76 

2.22 

3.58 

2.14 

3.53 

2.12 

3.41 

2.08 

3.26 

2.04 

2.96 

1.83 

2.59 

1.7 

2.56 

1.48 
1.32 
1.06 
.96 


.78 

.81 

.81 

.8 

.8 

.77 

.78 

.76 

.76 

.74 

.73 

.71 

.7 


.7 
.74 
.74 
.69 
.66 
.67 
.7 
.68 
.7 
1.21 


Aug.    Sept.     Oct.      Nov.  '  Dec. 


J_ 


1.14 
.98 
.9    , 

.84  1 
.8    I 
.82  ! 
.88 
.82  I 


.71 
.72 
.72 
.73 
.73 
.73 
.72 
.78 
.77 
.74 
.77 
.77 
.76 


0.76  j 
.72  I 
.71 

.  76  I 
.87, 
.86 
.87  I 
.8  , 
.81 
.8- 
.8- 
.71 
.71 
.7( 
.7( 
.7( 
.7 
.T 
.78 
.79 
.82 
.82 
.83 
.84 
.78 
.92 
.83  I 
.84 
.84 
.85 


.81 

.81 

.78 

.84 

.78 

.84 

.81 

.79 

.8 

.78 

.81 

.76 

.79 

.76 

.72 

.76 

.69 

.7 

.69 

.77 

0.99 
.95  ' 
.91  , 


.78  I 

.82 

.84 

.84, 

.84 

.82 

.83 

.82 

.82, 

.82 

.82 

.8 

.78 

.79 

.83 

.82 

.81 

.82 

.83 

.8 

.82 

.82 

.84 

.79 

.78 

.8 


0.8 
.81, 
.82 
.83 

.84 


.84 

.86 

.86 

.84 

.83  i 

.82 

.84 


.91 

.9 

.89 

.9 

.91 

.9 


1.49 

1.5 

1.47 

1.5 

1.53 

1.5 

1.49 

!.(! 

L6S 

1.S7 

1.54 

1.48 

1.5.J 

1.6.1 

1.6S 

1.62 

l.«3 

1.69 

l.fi9 

1-64 

1.7 

1.77 

l.« 

1.94 


.03 

1.0     

1.13 

1.25 

1.29 



1.26    

Note.— River  frozen  January  8-21  and  February  15-21. 

Station  rating  table  for  TJncompahgre  River  at  Delia,  Colo.,  from  January  1  to  Decemher 

31,  1905. 


Gage 
heiiSt. 

Discharge. 
Second-fed. 

Gace 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

0.60 

3 

1.60 

IM 

.70 

8 

'        1.70 

180 

.80 

15 

1.80 

210 

.90 

24 

1.90 

240 

1.00 

35 

2.00 

275 

1.10 

50 

2.10 

315 

1.20 

65 

2.20 

355 

1.30 

85 

2.30 

395 

1.40 

105 

2.40 

440 

1.50 

125 

1 

2.50 

485 

hel^t. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Feet. 

Second-feel. 

Feet. 

2.60 

635 

3.60 

1,145 

2.70 

585 

3.70 

1,220 

2.80 

640 

1       3.80  ■ 

l,2d5 

2.90 

605 

3.90 

1.375 

3.00 

750 

'        4.00 

1,455 

3.10 

810 

4.10 

1.535 

3.20 

870 

1        4.20 

1.630 

3.30 

935 

1        4.30 

1,710 

3.40 

1,005 

4.40 

1,800 

3.50 

1,075 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  dischaiirp 
measurements  made  during  1904-1905,  and  is  not  well  defined. 
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Estimated  morUhly  discharge  of  Uncompdhgre  River  at  Delia ,  Colo. ,  for  1905. 
[Drainage  area,  1,130  square  miles.] 


Month. 


January  1-7;  22^1 . . . 
February  1-14;  22-28 . 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


The  period . 


Discharge  in  socond-feet. 


Maximum.  Minimum. ,    Mean. 


222  I 

226 

363 

1,205  I 
1,782  , 
121  I 
56' 
26  I 
34, 
83  I 
254  I 


125  I 
«5 
111 


180  ' 
6 

si 

8  I 

14  ' 

15  I 
119  I 


167 

157 

161 
88.1 

597 

894 
21.0 
15.3 
15.8 

lai 

27.9 
156 


T 


Run-off. 

TotAl  in 
acro-fect. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

5,631 

0.148 

0.094 

6,539 

.139 

.109 

9,900 

.142 

.164 

5.242 

.078 

.087 

36,710 

.528 

.609 

53,200 

.791 

.882 

1,291 

.019 

.022 

941 

.014 

.016 

940 

.014 

.016 

1,113 

.016 

.018 

1,660 

.025 

.028 

7,426 

.138 

.123 

130,600 

1 

MI8CEL.LAXEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  the  Gunnison  River  basin  in 
1905: 

Miscellaneous  discharge  measurements  mad^  in  Gunnison  River  drainage  basin  in  1906. 


Date. 


August  10 . 
August  22 . 


Stream. 


An»aof  I     Mean 


Dis- 


I.ocality.  I  Width.^  ^,^.^^   I  velocity,    charge. 


Lotis  Greek i  Just  above  mouth 

East  River 1  mile  below  Brush  Creek  . . 

August  22 1  Slate  River ,  1  mile  below  Crested  Butte, 

I  1      Colo. 

1 


Feet. 
14 
40 


8q.fl. 
13 
34 
34 


FLper  xec. 
1.92 
1.88 
1.12 


Se.c.-ft. 


25 
64 


COLORADO  RIVER  DRAINAGE  BASIN  BETWEEN   JUNCTION  OF 
GRAND  AND  GREEN  RIVERS  AND  YUMA. 

COLORADO  RIVER. 
DESCRIPTION  OF  RIVER, 

From  the  junction  of  Grand  and  Green  rivers  the  Colorado  flo^s  f^outh  west  ward,  passes 
across  the  northwestern  comer  of  Arizona,  then  turns  to  the  south  and  for  the  remainder  of 
its  course  forms  a  part  of  the  southeastern  boundary  of  Nevada  and  California  and  the  west- 
em  boundary  of  Arizona.  It  empties  into  the  Gulf  of  California  about  60  miles  below  Yuma, 
Ariz.    The  canyons  through  which  it  flows  are  world  famed  and  need  not  here  be  described. 

The  Colorado  has  been  called  the  Nile  of  America,  and  like  the  Niln  it  is  subject  to  an 
annual  summer  rise  which  comes  at  the  time  when  it  is  most  needed  for  irrigation.  It  is  of 
interest  to  compare  the  Colorado  with  the  Nile  and  Susquehanna  rivers.  The  Nile  being 
similar  in  type,  the  Susquehanna  being  contrasted  and  showing  the  difference  in  flow  l)etween 
arid  and  humid  regions.  In  this  comparison  a  normal  year  based  upon  records  of  the  past 
ten  years  for  the  Colorado  and  Susquehanna  rivers  and  such  data  as  could  be  found  in  regard 
to  the  Nile  has  been  used.    The  Colorado  has  been  taken  as  the  standard  of  comparison 
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The  Nile  has  5.7  times  the  drainage  area  and  the  Susquehanna  about  one-eigfath  the  are«. 

The  rainfall  in  the  Nile  basin  is  3.8  times  greater;  that  in  the  Susquehanna  basin  is  4.5 
times  greater.  The  run-off  per  square  mile  from  the  Nile  basin  is  1.9  times  greater;  thai, 
from  the  Susquehanna  basin  is  37  times  greater.  The  ratio  of  run-off  to  rainfall  in  the  Nile 
basin  is  2  times  smaller;  that  of  the  Susquehanna  basin  is  8.2  times  greater. 

The  dischaige  of  the  Nile  is  10.8  times  greater;  that  of  the  Susquehanna  is  4.5  times 
greater. 

The  maximum  flow  of  the  Colorado  is  from  70,000  to  110,000  second-feet  and  occurs  in 
May,  June,  or  July;  for  the  Nile  it  is  about  353,000  second-feet  and  occurs  about  the  first  of 
September;  for  the  Susquehanna  it  is  from  200,000  to  400,000  second-feet  and  occurs  dur- 
ing March,  April,  and  May. 

The  minimum  flow  of  the  Colorado  is  from  2,500  to  3,000  second-feet  and  occurs  during 
January  and  Februazy;  that  of  the  Nile  is  about  14,500  second-feet  and  occurs  about  the 
end  of  May;  for  the  Susquehanna  it  is  from  2,500  to  5,000  second-feet  and  occurs  in  Sep- 
tember and  October. 

The  mean  flow  of  the  Colorado  is  about  10,700  second-feet ;  for  the  Nile  it  is  about  115,800 
second-feet;  for  the  Susquehanna  it  is  about  43,000  second-feet. 

The  water  of  the  Colorado  carries  an  immense  amount  of  sediment,  reaching  as  high  as 
2,000  parts  of  sediment  to  100,000  parts  of  water.  Prof.  R.  H.  Forbes,  in  Bulletin  No.  44, 
University  of  Arizona  Agricultural  Experiment  Station,  says: 

On  the  basis  of  the  profile  constructed  from  available  data  for  the  volume  of  flow  of  the  Colorado,  and 
of  the  year's  silt  determinations  made  in  the  laboratory,  it  Is  estimated  conservatively  that  the  nver 
during  1900  brought  down  about  61,000,000  tons  of  sedimentary  material,  which,  condenAd  to  the  form 
of  solid  rock,  is  enough  to  cover  26.4  square  miles  1  foot  deep,  or  to  make  about  164  square  miles  of  recentiy 
settled,  submerged  mud  1  foot  deep,  reckoning  the  whole  amount  of  mud  for  the  year  to  average  6.2 
times  the  bulk  of  the  solid  sediment. 

A  comparatively  small  amount  of  land  is  irrigated  by  the  waters  of  the  Colorado,  owing 
to  the  fact  that  the  stream  and  its  tributaries  are  situated  so  far  below  the  level  of  the  irri- 
gable lands  as  to  render  their  diversion  extremely  difficult  or  impracticable.  There  are  two 
pumping  plants  that  lift  water  for  irrigation  at  Yuma  and  several  at  other  points  on  the 
river  above  Yuma.  The  Imperial  canal  diverts  water  from  the  river  at  a  point  about  10 
miles  by  river  below  Yuma. 

The  principal  tributaries  of  the  Colorado  below  the  Grand  and  Green  are  the  San  Juan, 
Little  Colorado,  Bill  Williams  Fork,  and  Gila  rivers,  which  enter  from  the  east,  and  the  Vir- 
gin River,  which  enters  from  the  west.  With  the  exception  of  the  Virgin  and  Bill  Williams 
Fork  rivers,  these  streams  and  their  various  tributaries  are  described  in  other  parts  of  this 
report. 

COLORADO  RIVER  AT  HARDYVIIiliB,  ABIZ. 

This  station  was  established  May  11,  1905.  It  is  maintained  in  cooperation  with  the 
State  of  California,  and  is  located  one-fourth  mile  above  the  deserted  town  of  Hardyville 
and  7  mile^  above  Fort  Mohave,  Ariz. 

Tlie  right  bank  is  composed  of  cemented  gravel,  is  high,  and  is  not  subject  to  overflow. 
The  left  bank  is  made  up  of  alluvial  material,  easily  eroded,  is  low  and  wooded,  and  is  liable 
to  overflow  at  flood  stages.  The  bed  is  composed  of  cemented  gravel  and  changes  gradually 
as  the  river  falls  from  flood  stage  to  low  water,  a  bar  forming  in  that  portion  of  the  section 
nearest  the  right  bank  and  altering  the  section  materially.  There  is  but  one  channel  at  all 
stages.  The  flow  ranges  from  3,000  to  100,000  second-feet,  with  velocities  of  from  2  to  S 
feet  per  second  and  a  variation  of  probably  12  feet  in  gage  heights. 

Discharge  measurements  are  made  from  a  car  and  cable  located  2S0  feet  above  the  pump- 
ing plant  of  the  Rattan  mill.  The  initial  point  for  soundings  is  the  end  of  the  tum-bucklr 
farthest  from  the  river  on  the  Nevada  side. 

The  gage,  which  was  read  onc«  each  day  during  1905  by  Marion  Herrick,  is  located  275 
feet  below  the  cable  on  the  left  bank.  The  gage  is  in  two  sections:  The  lower  section  is  an 
inclined  rod  fastened  to  posts  buried  in  the  bank;  the  upper  section  is  a  timbex  set  verticallr 


COLORADO   BIVEB. 


129 


in  the  bank.  The  bench  mark  is  the  top  of  a  3-inch  iron  pipe  buried  in  the  gravel  b  ank  100 
feet  from  the  river  and  40  feet  below  the  gage  rod.  Its  elevation  is  20.54  feet  above  the  zero 
of  the  gage  and  507.18  feet  above  sea  level. 

Discharge  measuremerUs  of  Colorado  River  at  HardyviUef  Ariz.,  in  1906. 


Date. 


Hydrographer. 


May  17. . 
May  20.. 
May  27.. 

June  4 1 do 

June  10 do 

June  18 do 

June  25 ' do 

July  9... 


O.  W.  Peterson. . 

....do 

C.W.Jenkins 


J. 


I 


.do. 


July  16 do. 

July  23 1 do. 

July  30 j do. 

Augusta do. 


Gaffe      DiS- 
heignt  charge. 


Feet. 
6.65 
6.95 
11.20 
10.60 
14.50 
12.80 
10.15 
fi.70 
5.70 
5-10 
4.60 
5.00 


Sec.-ft. 
33,140 
33,910 
69,010 
64,750 
107,700 
81,030 
52,860 
30,650 
22,400 
17,620 
14.500 
17,040 


Date. 


Hydrographer. 


Oase 
lieight. 


Dis- 
charge. 


August  13. . 
August  27  . 
September  2.. I 
Septembers. 

October  1 

October  15 

October  29... 
November  4. . 
November  12. 
November  19. 
November  25. 
December  3.. 


C.W.Jenkins... 

do 

do 

do 

do 

do 

do 

Jenkins aud  Lee.. 
C.W.Jenkins.... 

do 

do 

do 


Feet. 
4.20 
4.00 
3.20 
3.40 
3.00 
3.90 
3.60 
3.48 
3.85 
3.70 
3.60 
6.00 


Sec.-ft. 
12,270 
11,650 
6,934 
7,523 
4,667 
6,579 
6,574 
5,9«9 
6,504 
5,979 
5,757 
17,850 


DaUy  gage  height,  in  feet,  of  Colorado  River  at  HardyviUe,  Ariz.,  for  1906. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

2 

1 


11.8 

11.5 

11.1 

10.7 

10.8 

11.85 

12,5 

13.1 

13.7 

14.4 

14.3 

14.0 

14.3 

14.45 

14.5 

13.8 

13.3 

12.8 

12.5 

12.2 

11.85 

11.35 

10.8 

10.5 

10.15 

10.0 

9.5 

9.1 

9.2 

9.6 

8.55 
8.4 
8.3 
8.0 
7.9 
7.55 
7.3 
7.0 
6.7 
6.7 
6.5 
6.15 
6.0 
5.85 
5.2 
5.85 
5.5 
5.3 
5.25 
5.2 
5.1 
6.1 
.5.1 
4.95 
4.85 
4.7 
4.7 
4.7 
4.7 
4.65 
4.6 

^•5 

4.5 

4.65 

4.8 

5.2 

5.0 

4.7 

4.7 

4.85 

4.6 

4.5 

4.3 

4.25 

4.15 

4.0 

4.0 

3.9 

3.8 

3.8 

3.8 

3.75 

3.75 

3.6 

3.6 

3.6 

4.75 

3.7 

3.4 

3.3 

3.4 

3.4 

3.4 

3.4 

3.2 

3.2 

3.45 

3.55 

3.5 

3.6 

3.5 

3.6 

4.0 

3.7 

3.5 

3.5 

3.45 

3.45 

3.4 

3:3 

3.2 

3.2 

3.a5 

3.05 

3.0 

3.05 

2.95 

2.95 

2.95 

2.95 

3.95 

3.95 

3.75 
4.05 
4.7 
4.35 
5.1 
4.8 
4.8 
4.7 
4.7 
4.45 
4.25 
4.1 
4,0 
3.95 
3.85 
3.8 
3.7 
3.7 
3.7 
3.6 
3.55 
3.5 
3.5 
3.5 
3.45 
3.5 
•3.45 
3.5 
3.55 
3.5 
3.5 

3.45 

3.45 

3.5 

3.45 

3.5 

3.5 

3.6 

4.0 

3.85 

3.85 

3.75 

3.85 

3.8 

3.65 

3.85 

3.75 

3.7 

3.7 

3.7 

3.7 

3.6 

3.6 

3.6 

3.7 

3.6 

5.4 

5,4 

5,1 

5.0 

5.1 

7.4 
7.1 

3 

6.05 

4 



5.35 

5 

4.8 

6 



4.5 

7 

4.3 

8 

4.2 

9 

4.1 

10 

3.9 

11 

6.85 
6.9 
6.95 
7.15 
7.15 
6.95 
6.7 
6.8 
6.95 
7.0 
7.35 
8.1 
8.8 
9.5 
9.9 
10.6 
11.1 
11.5 
12.7 
12.4 
12.1 

3.76 

12 

3.75 

13 

3,8 

14 

3.8 

15 

3.7 

16 

3.7 

17 

3.7 

18 

3.7 

19 

3.6 

20           

3.6 

21 

3.65 

22 

3.7 

23    

3.8 

24 

3.8 

25 

3.8 

26 

3.95 

27 

3.9 

28 

3.9 

29                 

3.9 

3D 

3.8 

31 

3.8 
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DaUy  discharge,  in  second-feet,  of  Coiorado  River  at  TlardyviUe,  Ariz. ,  for  1905. 


Day. 


1.. 

2. 

3.. 

4.. 

6.. 

6.. 

7.. 

8., 

9.. 
10.. 
11.. 
12. 
13. 
14-, 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
.23. 
24.. 
25. 
28. 
27. 
28. 
29. 
30. 
31. 


May.      June.      July.      Aug.       Sept.     Oct.     ,   Nov.       Dec, 


31,580 
31,970 
32,360 
33,940 
33,940 
32,360 
30,410 
31,190 
32,360 
32,750 
35,520 
41,560 
47,330 
53,230 
56,640 
62,680 
67,090 
70,700 
81,920 
79,060 
76,1*40 


73,460 
70,700 
67,090 
63,5.% 
64,430 
73,920 
80,000 
85,780 
91,700 
98,780 
97,760 
94,700 
97,760 
99,290 
99,800 
92,700 
87,740 
82,880 
80,000 
77,180 
73,920 
69,340 
64,430 
61,810 
58,790 
57,500 
53,230 
49,840 
50,680 
54,080 


45,260 
44,020 
43,200 
40,750 
39,940 
37,120 
35,120 
32,750 
30,410 
30,410 
28,850 
26,160 
25.000 
23,840 
18,950 
23,840 
21.180 
19,690 
19,320 
18,950 
18,220 
18,220 
18,220 
17,150 
16,460 
15,430 
15,430 
15,430 
15,430 
15,090 
14,750 


14,080 
14,080 
15,090 
16, 110 
18,950 
17,500 
15,430 
15,430 
16,460 
14,750 
14,080 
12,770 
12,440 
11,800 
10,850 
10,850 
10,200 
9,600 
9,600 
9,600 
9,290 
9,290 
8,370 
8,370 
8,370 
15,770 
8,980 
7,160 
6,560 
7,180 
7,160 


7,160 
7,160 
5,970 
5,970 
7,460 
8.065 
7,760 
8.370 
7,760 
8,370 
10,850 
8,980 
7,760 
7,760 
7,460 
7,460 
7,160 
6,500 
5,970 
5,970 
5,090 
5,090 
4,800 
5,090 
4,515 
4,515 
4,515 
4.515 
10,540 
10,540 


9,290 
11,600 
15,900 
13,100 
18,200 
15,600 
15,300 
14,300 
14,000 
12,000 
10,300 
8,900 
7,900 
7,200 
6,200 
6,000 
5,300 
5,600 
5,600 
5,200 
4,850 
4,800 
4,800 
5,050 
4,700 
5,400 
5,050 
5.700 
6,050 
5,900 
5,900 


5,650 
5,700 
6,000 
5,750 
5,8CM) 
5,500 
6,000 
8,500 
7,200 
7,000 
6,000 
6,500 
6.200 
5,200 
6,700 
6.100 
5,800 
5,900 
5,980 
6,000 
5,100 
5.500 
5,600 
6,350 
5.760 
17,800 
17,300 
14,500 
13,200 
13,300 


29,500 
26,500 
18,200 
14,30n 
11.500 
10.400 
10.2rj0 
9,500 
8,800 
7,400 
6.») 
6,.^[« 
6.700 

6,  Tin 

6.000 
6.001' 
6,000 
6,000 
5..W 
5,.W 
5.ra) 
6,000 
6.711: 

6.  :«-■' 

ft,7iO 

T.tV 
7.€ff 

7.  «■■ 

6,:t«i 

6,?.*) 


Note.— Rating  table  used  May  11  to  October  1. 
was  used. 


For  the  remainder  of  the  period  indirect  me  hod 


Estimated  monthly  discharge  of  Coiorado  River  at  HardyviUe,  Ariz.,  for  1905. 
[Drainage  area,  138,600  square  miles.] 


Month. 


May  11  to  31. 

June 

July 

August 

September. . 

October 

November.. 
December... 


The  period. 


Discharge  in  socond-feet. 


Maximum.  Minimum.       Mean, 


81,920 
99,800 
45,260 
18,950 
10,850 
18,200 
17,800 
29.500 


30,410 
49,840 
14,750 
6,560 
4,515 
4,/00 
5,200 
5,300 


I 


47,370 
75,780 
25,310 
11,810 
6,972 
8,571 
7,606 
9,097 


Total  in 
acre-feet. 


1,973,000 
4,508,000 
1,556,000 
726,200 
414,900 
527,000 
452,600 
559.400 


10,720,000 


Run-off. 


Second-feet   r»-«»K ,»« 
mil< 


per  squai 
mile. 


inches. 


.342 
.547 
.183 
.065 
.050 
.082 
.055 
.066 


jr. 

.o:« 


I 
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SAN  JUAN  RIVER   DRAINAGE   BASIN. 
DESCRIPTION  OF  BASIN. 

San  Juan  River  rises  {kmong  the  snow  masses  that  crown  the  high  peaks  of  the  San  Juan 
Mountains  in  southwestern  Colorado,  flows  southwestward  into  New  Mexico,  then  swings 
to  the  west  and  northwest,  passing  from  San  Juan  County,  N.  Mex.,  across  the  extreme 
southwestern  corner  of  Colorado  into  San  Juan  County,  Utah,  in  the  southwestern  part  of 
which  it  unites  with  the  Colorado. 

For  the  first  75  miles  of  its  course  the  San  Juan  is  a  typical  mountain  stream,  but  at  Can- 
yon Largo,  N.  Mex.,  where  it  turns  westward,  its  character  changes,  and  it  occupies  a  broad- 
winding,  sandy  channel  in  an  arid  valley,  bordered  on  each  side  by  terraced  mesas.  Below 
the  mouth  of  Mancos  River  the  valley  narrows  and  the  river  bottom  is  bounded  by  abrupt 
bluffs,  broken  and  cut  by  dry  water  channels,  and  mei^ing  farther  on  into  the  walls  of  a 
deep,  narrow,  box  canyon  in  which  the  river  flows  to  its  end. 

The  drainage  area  includes  portions  of  four  States  and  Territories.  Its  topography  ranges 
in  type  from  mountainous  at  the  headwaters  in  Colorado  to  the  types  exemph'fied  in  the 
valleys,  plateaus,  and  eroded  mesas  of  Utah,  New  Mexico,  and  Arizona.  Large  areas  of 
eruptive  rocks  occur  in  the  highest  portions  of  the  basin,  but  the  predominating  formations 
are  of  sedimentary  origin.  The  headwater  streams  are  protected  by  fine  forests  of  spmce 
and  yellow  pine  and,  at  lower  elevations,  large  areas  of  aspen.  The  lower  basin  is  practi- 
cally barren  except  for  an  extensive  growth  of  sagebrush,  scattered  cedars,  pifions,  and 
range  grasses. 

The  principal  tributaries  of  the  San  Juan  are  Navajo,  Piedra,  Pine,  Florida,  Animas,  and 
La  Plata  rivers,  the  Animas  being  the  most  important. 

Animas  River  has  its  source  in  the  region  above  Silverton,  draining  portions  of  the  Needle 
and  La  Plata  mountains,  the  former  being  the  most  rugged  of  the  Rocky  Mountain  ranges. 
The  river  flows  southward  to  the  Colorado-New  Mexico  line  and  thence  southwestward  to 
t  he  point  where  it  joins  the  San  Juan  at  Farraington ,  N .  Mex.  The  upper  portion  of  the  basin , 
above  Durango,  is  very  mountainous  and  furnishes  the  greater  part  of  the  run-off.  This 
region  is  generally  well  timbered  with  pine,  spruce,  and  aspen,  but  large  areas  consist  of 
naked  granite  peaks.  Immediately  above  and  below  Durango  the  valley  broadens  and  is 
bordered  by  mesas  and  bluffs  cut  by  narrow  canyons  and  covered  with  sagebrush  and  scat- 
tered pines  and  pifions;  along  the  stream  channels  cotton  woods  predominate.  The  rocks 
of  this  region  are  chiefly  of  sedimentary  origin.  The  soils  of  the  lower  valleys  consist  of 
sandy  loam  and  are  very  fertile. 

La  Plata  River  rises  in  the  granite  masses  known  as  La  Plata  Mountains,  about  25  miles 
northwest  of  Durango,  Colo.,  and  flows  southward  to  its  point  of  junction  with  the  San  Juan. 
lis  drainage  basin  is  a  narrow  strip  parallel  to  and  adjoining  the  Animas  basin.  The  upper 
portion  of  the  basin  is  a  well-watered  and  forest-clad  mountain  region  which  merges  south- 
ward into  an  arid  mesa,  plateau,  and  canyon  country.  La  Plata  Valley  proper  is  a  narrow, 
shallow  depression  from  Hesperus  down,  bounded  on  both  sides  by  high,  broken  table-lands 
and  deeply  eroded  mountains.  The  lower  mountain  slopes  are  covered  with  piflon,  scrub 
oak,  and  cedar;  the  lower  valleys  support  heavy  growths  of  sagebrush  and  chico;  the  upper 
mountain  slopes  were  at  one  time  heavily  timbered  with  spruce  and  yellow  and  white  pine, 
hut  these  forests  have  been  largely  removed  by  lumbermen. 

The  other  tributaries  of  the  San  Juan  need  not  here  be  described.  Those  mentioned  are 
perennial  streams  but  much  of  their  water  is  diverted  for  irrigation  and  never  reaches  the 
main  river.  In  addition  to  the  perennial  streams  are  many  intermittent  creeks  throughout 
New  Mexico  which  contribute  large  volumes  of  water  during  heavy  storms. 

Much  land  is  now  imder  cultivation  along  the  valleys  of  the  San  Juan,  Animas,  Pine, 
Florida,  and  La  Plata  rivers  and  the  smaller  tributaries  in  Colorado.  Numerous  small 
lakes  high  up  in  the  mountains  tend  to  equalize  the  flow  of  some  of  the  tributarie.s,  and 
many  laige  and  small  storage-reservoir  sites  are  available  which  will  in  time  be  developed . 
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One  large  power  plant  has  been  constructed  in  this  basin  and  others  are  contemplated.  The 
laigest  deposits  of  lignite  and  bituminous  and  coking  coal  to  be  found  in  the  West  are  in  this 
drainage  area. 

SAN  JUAN  RIVER  NEAR  FARMINGTON,  N.   MEX. 

This  station  was  established  June  18,  1904.  It  is  located  near  the  Methodist  lodian 
school  about  3  miles  south  of  Farmington,  N.  Mex.,  and  about  2  miles  below  the  mouth  of 
Animas  River. 

The  channel  is  straight  for  about  900  feet  above  and  below  the  station.  The  right  bank 
is  a  high  sandstone  cliff  and  can  not  overflow.  The  left  bank  at  low  water  is  a  gravel  hu 
extending  out  to  325  feet  from  the  initial  point  for  soimdings,  when  it  rises  to  a  height  of 
6  feet;  it  probably  never  overflows  beyond  this  point.  The  bed  of  the  stream  is  composed  of 
cobblestones,  shale,  and  a  few  laige,  scattered  bowlders.  It  is  clean  and  permanent  except 
on  the  left  side  where  sand  rests  on  the  shale.  There  is  but  one  channel  at  all  stages.  The 
current  is  swift  at  high  and  medium  at  low  water.    Gage  heights  range  from  3  to  12  feet. 

Discharge  measurements  were  made  from  the  suspension  footbridge,  which  was  carried 
away  by  the  high  water  of  1905.  Since  then  discharge  measurements  have  been  imprac- 
ticable as  there  is  no  other  bridge  on  the  river. 

The  gage,  which  was  read  during  1905  by  Elmer  King,  is  a  standard  chain  gage  and  is 
attached  to  a  framework  extending  from  the  top  of  a  sandstone  cliff,  about  15  feet  above 
low  water,  on  the  right  bank  of  the  river,  about  300  yards  above  the  bridge.  The  gage 
scale  is  placed  horizontally  on  the  top  of  the  cliff  and  is  graduated  from  zero  to  20  feet. 
The  length  of  the  wire  from  the  end  of  the  weight  to  the  marker,  which  is  a  knot  tied  in 
the  wire  near  the  ring,  is  2Q.79  feet.  ^  On  May  23, 1905,  a  high-water  gage,  consisting  of  an 
inclined  staff  graduated  to  read  from  8.6  to  16.4  feet,  was  set  in  the  right  bank  about 
150  feet  below  the  wire  gage.  The  bench  mark  is  a  cross,  painted  black  and  marked 
"U.  S.  G.  S.  B.  M.,"  on  the  top  of  the  sandstone  cliff  about  50  feet  east  of  the  gage: 
elevation  above  the  datum  of  the  wire  gage,  12.79  feet.  The  top  of  the  gage  rod  (above 
the  brace)  is  0.82  foot  above  the  bench  mark.  The  elevation  of  the  bendi  mark  above  the 
datum  of  the  new  gage  is  12.94  feet,  and  hence  the  datum  of  the  new  gage  is  0.15  foot  above 
the  datum  of  the  old  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  180-183. 

A  measurement  made  by  M.  C.  Hinderlider  May  23,  1905,  gave  the  following  result«: 
Width,  302  feet;  area,  1,764  square  miles;  mean  velocity,  9.73  feet  per  second;  gage  height, 
10.55  feet;  dischaige,  17,170  second-feet. 

DaHy  gctge  height  j  in  feet,  of  San  Juan  River  near  Farmingtonf  N.  Mex,,for  1905. 


Day. 


Jan. 


1 ]  3.22 

2 1  3.35 

3 1  3.3 

4 !  3.25 

5 i  3.3 

6 '  3.15 

7 1  3.2 

8 3.3 

9 1  3.22 

10 3.3 

II I  3.22 

12 '  3.1 

13 !  3.1 


Feb. 


3.3 

3.4 

3.35 

3.35 

3.75 

3.68 

3.55 

3.58 

3.5 

3.55 

3.4,'> 

3.85 

3.2 


Mar.     Apr. 


4.15 

4.25 

4.75 

5.1 

5.0 

4.95 

5.4 

5.05 

4.6 

4.45 

4.15 

4.25 

4.15 


4.18 

4.32 

4.4 

4.15 

4.15 

4.35 

4.5 

4.88 

4.75 

5.0 

6.95 

7.1 

6.35 


May. 

June. 

July. 

Aug. 

Sept. 

7.0    ,  10.05 

7.4 

5.65 

4.25 

7.5       10.7 

6.15 

5.3 

4.28 

7.25     12.4 

6.05 

6.0 

4.22 

6.9       12.25 

6.0 

4.95 

4.32 

6.75 

12.35 

6.0 

4.95 

4.68 

6.6 

13.1 

5.85 

4.9 

4.65 

6.4 

11.66 

5.6 

4.8 

4.62 

6.35 

11.8 

5.85 

4.7 

4.65 

6.2 

12.0 

5.8 

4.65 

4.58 

6.4 

11.9 

5.&'> 

4.55 

4.55 

6.3 

12.0 

6.6 

4.7 

4.55 

6.05 

12.05 

6.45 

4,7 

4.55 

5.95 

11.9 

5.4 

4.8 

4.6 

Sept.     Oct.     Nov.     Dec. 


I 


5.93 

6.5 

5.12 

4.85 

4.75 

4.55 

4.52 

4.48 

4.48 

4.55 

4.52 

4.45 

4.48 


4.22 

4.25 

4.2 

4.22 

4.2 

4.22 

4.25 

4.32 

4.22 

4.2 

4. 15 

4.2 

4.15 


4.1* 
4.1.^ 
4,  IS 
4.35 
4.> 
4.JS 
4.5 
4-2: 
4  1^ 
A.2 
4-15 
4  2 
4.2 


SAN  JtJAK  BIVEB   DBAINAOE   BASIN.  188 

DaUy  ffogt  heighif  in  feet,  of  San  Juan  Biver  near  Farmington,  N.  if  ex.,  for  1906 — Cont'd. 


Day. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26 
27 
28 
29 
30. 
31. 


Jan. 

Feb. 

Mar. 

3.12 

3.35 

4.15 

2.76 

3.35 

4.55 

3.25 

3.25 

4.55 

3.3 

3.3 

4.6 

3.35 

3.35 

4.8 

3.35 

3.4 

4.7 

3.1 

3.4 

4.7 

3.15 

3.4 

4.65 

3.38 

3.8 

4.48 

3.2 

5.02 

4.0 

3.2 

4.95 

3.9 

3.25 

4.85 

4.12 

3.2 

4.25 

4.18 

3.2 

3.95 

4.42 

3.2 

4.0 

4.2 

3.22 

4.15 

3.2 

4.2 

3.2 

4.15 

Apr. 


6.15 

6.22 

6.35 

6.0 

5.9 

5.95 

5.95 

5.8 

5.95 

6.75 

7.0 

6.55 

6.15 

6.1 

6.55 

6.8 

6.7 


Hay.  j  June. 


6.05 
6.1 
6.7 
7.65 
8.0 
8.35 
a  75 
8.8 
8.1 
11.2 
11.05 
11.1 
10.85 
11.0 
10.15 
9.95 
9.55 
9.55 


11.6 
11.4 
11.4 
11.75 
10.6 
10.7 
10.75 
9.9 
10.06 
10.0 
9.85 
9.75 
9.55 
9.6 
9.55 
8.45 
8.4 


July. 


5.25 

5.15 

5.2 

5.15 

5.1 

5.15 

5.1 

5.06 

5.2 

5.1 

5.05 

5.06 

4.85 

4.82 

4.9 

4.95 

6.25 

5.65 


Aug.  '  Sept. 


4.7 

4.55 

4.45 

4.4 

4.35 

4.25 

4.12 

4.06 

4.05 

3.95 

4.65 

4.52 

4.1 

4.15 

4.28 

4.25 

4.4 

4.2 


4.5 

4.45 

4.45 

4.42 

4.38 

4.32 

4.32 

4.35 

4.3 

4.28 

4.3 

4.58 

4.6 

4.62 

4.6 

4.62 

6.05 


Oct. 


4.48 

4.45 

4.42 

4.4 

4.38 

4.38 

4.3 

4.28 

4.3 

4.28 

4.28 

4.3 

4.22 

4.28 

4.28 

4.3 

4.25 

4.28 


Nov. 


4.18 

4.2 

4.2 

4.22 

4.2 

4.2 

4.2 

4.16 

4.6 

4.4 

4.2 

4.15 

4.18 

4.9 

5.08 

4.75 

4.15 


Dec. 


4.18 

4.15 

4.2 

4.2 

4.12 

4.15 

4.2 

^.2 

4.1 

3.95 

4.0 

3.98 

4.0 

4.12 

4.2 

4.0 

4.05 

3.95 


Station  rating  table  for  San  Juan  Rvoer  near  Farmington^  N.  Mex.,  from  January  1  to 

December  SI,  1906. 


Gage 
height. 

Dlflchaige. 

Gage 
height. 

Dlschaige.  > 

1 

Gage 
height. 

Dlacharge. ' 

1 

Gage 
height. 

Dlschaige. 

Feet. 

Secondrfeet. 

Feet. 

Secondrfeet.^ 

Feet. 

Second^eet. 

Feet. 

Second-feet. 

2.70 

25 

4.00 

900 

5.60 

3,850 

8.20 

10,400 

2.80 

55 

4.10 

1,020    ! 

5.80 

4,290 

8.40 

10,960 

2.90 

90 

4.20 

1,150 

6.00 

4,750 

8.60 

11,520 

3.00 

130 

4.30 

1,300 

6.20 

5,230 

8.80 

12,080 

3.10 

180 

4.40 

1,450 

6.40 

5,710 

9.00 

12,640 

3.20 

23p 

4.50 

1,610    ; 

6.60 

6,200    ' 

9.50 

14,050 

3.30 

200    1 

4.60 

1,780    1 

6.80 

6,700    ! 

10.00 

15,600 

3.40 

360 

4.70 

1,950    ' 

7.00 

7,200    , 

10.50 

17,000 

3.50 

420 

4.80 

2,140    i 

7.20 

7,720 

11.00 

18,500 

3.60 

500    , 

4.90 

2,340    1 

7.40 

8,240    ' 

11.50 

20,000 

3.70 

580    1 
680    ' 

5.00 

2,540 

7.60 

8,780    : 

12.00 

21,500 

3.80 

5.20 

2,970    1 

7.80 

9,320    , 

12.50 

23,000 

3.90 

780 

5.40 

3,410    1 

8.00 

9,880 

13.00 

24,500 

NoTB.— The  above  table  is  applicable  only  (or  open-channel  conditions.  It  is  based  on  13  discharge 
measurements  made  during  1904,  and  one  high-water  measurement  made  during  1905.  Low-water  esti- 
nmtea  baaed  on  this  table  are  therefore  uncertain.    The  table  has  been  extended  beyond  these  limits. 
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Estimated  TrumtMy  discharge  of  San  Juan  River  near  Farmington,  N.  Mex.,  for  1905. 

[Drainage  area,  6,920  square  miles.] 


Month. 


January 

February 

March , 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


2,582 
3,410 
7,460 
19,100 
24,800 
8,240 
3,740 
4,870 
4,635 
2,708 
1,300 


24,800 


40 

230 

780 

1,085 

4,635 

10,960 

2,180 

840 

1,180 

1,180 

1,085 

840 


.40 


242 
682 
1,625 
4,290 
10,110 
18,270 
3,604 
1,747 
1,673 
1,690 
1,306 
1,084 


Totol  In 
acre-feet. 


14,880 

37,880 

99,920 

255,300 

621.600 

1>  087,000 

221,600 

107,400 

99,550 

103,900 

77,710 

66,650 


3,860  I    2,793,000 


Run-off. 


fs?*::?:.'^'  Depth  to 


a035 
.099 
.235 
.620 
1.46 
2.64 
.521 
.252 
.242 
.244 
.189 
.157 


.558 


O.OIO 
.103 
.271 
.692 
1.68 
2.94 
.601 
.290 
.270 
.2S1 
.211 
.ISl 


7.56 


AXIMAS  RIVER  AT  DURANGO,  COLO. 

This  station  was  established  June  20,  1895,  and  has  been  maintained  during  the  greater 
part  of  each  year  since.  It  was  originally  located  at  the  old  wagon  bridge,  one-fourth  mile 
west  of  the  railroad  bridge,  at  Durango  and  about  200  feet  above  the  Rio  Grande  Southeni 
Railroad  bridge.  On  June  20,  1901,  the  station  was  removed  to  a  new  bridge,  located  ju$t 
below  the  site  of  the  old  one. 

The  channel  is  straight  for  300  feet  above  and  400  feet  below  the  station.  Both  hanks 
are  high  and  rocky  and  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  andiairk 
permanent.  There  is  but  one  channel  at  all  stages,  broken  by  the  center  pier  of  the  bridge. 
Gage  heights  range  from  6  to  13  feet.  During  ihe  high  water  of  1905  such  radical  changfs 
occurred  in  the  channel  as  to  make  two  rating  tables  necessary. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  pomt  for  soundings  is  the  downstream  edge  of  the  right  abutment. 

The  gage  at  this  station  was  read  twice  daily  during  1905  by  C.  G.  Graden.  The  original 
gage  was  spiked  to  the  west  side  of  the  south  end  of  the  middle  pier  of  the  wagon  bridge. 
The  head  of  a  bolt  at  the  east  abutment  of  the  railroad  bridge  is  17.24  feet  above  this  gsige 
datum.  During  the  early  part  of  1899  the  old  wagon  bridge  was  removed  and  a  new  one 
was  constructed  a  short  distance  below.  On  April  1, 1899,  a  gage  was  fastened  to  the  cen- 
tral pier  of  this  bridge.  Owing  to  this  change  in  the  location  and  height  of  the  rod  there  i^ 
no  apparent  relation  between  the  rating  tables  before  and  after  1899.  The  present  gagip. 
established  June  20,  1901,  is  a  vertical  14-foot  timber,  fastened  to  the  southwest  comer  of 
the  center  masonry  pier  on  the  downstream  side  of  the  new  wagon  bridge,  one-eighth  mile 
west  of  the  railroad  station  at  Durango.  The  timber  is  held  in  place  by  spikes  driven  into 
cracks  m  the  masonry.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  chis- 
eled point  at  the  southwest  corner  of  the  center  pier  of  the  highway  bridge;  elevalwn 
16.75  feet  above  the  zero  of  the  gage.  (2)  A  chiseled  point  on  the  lower  side  of  the  kU 
abutment  of  the  bridge;  elevation,  16.84  feet  above  the  zero  of  the  gage.  On  April  I  and  2. 
1903,  sand  and  gravel  were  washed  down  by  Lightner  Creek,  which  enters  about  100  fee^ 
below  the  bridge,  and  were  deposited  around  the  gage  rod.  On  April  14,  1903,  a  new  wirf 
gage  was  established  on  the  downstream  side  of  the  bridge  in  the  span  next  the  left  bank 
This  gago  was  read  until  June  6,  when  it  was  stx)len.  In  the  meantime  the  sand  and  gr»»c' 
had  been  washed  from  the  foot  of  the  old  gage,  from  which  readings  were  taken  thereafter. 
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The  wire  gage  read  zero  when  the  vertical  gago  read  5  feet.  All  1903  readings  were  reduced' 
to  the  datum  of  the  vertical  gage. 

This  station  was  discontinued  December  31, 1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull=Bulletin ;  WS= Water- 
Supply  Paper): 

Description:  Ann  18,  iv,  pp  283-284;  Bull  140,  pp  198-199;  W8  16.  p  146;  28,  p  132;  38,  p  310;  50,  p  383;  66, 
p  97;  85,  pp  35-36;  100,  pp  51-52;  133,  pp  183-184. 

Dischai^:  Ann  18,  iv,  p  284;  Bull  140,  p  199;  WS  16,  p  146;  28,  p  142;  38,  p  310;  50,  p  383;  66,  p  97;  85.  p 
36:  100,  p  52;  133,  p  185. 

DiflikaQge,  monthly:  Ann  18,  iv,  p  285;  19  Iv,  p  414;  20,  iv,  pp  379,  403;  21,  iv.  p  301;  22,  iv,  p  394;  WS 
8-^.  ft.?iii>00  p  54;  133,  p  186. 

Discharge,  yearly:  Ann  20,  iv,  p  59. 

Oage  heights:  Bull  140,  p  200;  WS  11,  p  72;  16,  p  146;  28,  p  139;  38,  p  311;  50.  p  384;  66,  p  97;  85,  p  36; 
100,  p  53:  133,  p  185. 

Hydrographs:  Ann  18,  iv,  p  285;  19,  Iv,  p  415;  20,  iv,  p  403;  21,  iv,  p  301;  22,  iv,  p  394. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  379. 

Rating  tables:  Ann  18,  iv,  p  284;  19,  iv,  p  414;  Bull  140,  p  199;  WS  28,  p  145;  39,  p  452;  52,  p  520;  66,  p 
174;  85,  p  37;  100,  p  53;  133,  p  186. 


Discharge  meagwremenU  of  Animas  River  at  DwrangOy  Coh.^  in  1905, 


Date. 


April  26. . . 
May  16.... 
May20.... 

Julys 

July  13.... 

July  14 do. 

July  14 do. 

July  31 do. 

August  7 do. 

August  18 do. 

August  30 do. 

September  9 do . 

September  15 do. 

September  20... do 

September  28..  I do 

September  29..' do 

October  1 ' do 

October  1 do 


Hydrographer. 


M.C.  ninderilder.. 

....do 

....do 

O.  H.  Tinunerman. 
....do 


October  2. 
October  2. . 
October  3. , 
October  3. , 
Octobers., 


.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Feet. 
89 
189 
189 
183 
158  ] 
158  I 
158  I 
163  I 
156  ' 
143 
143 
143 
143 
143 
143 
143 
163 
163 
163 
163 
160 
158 


158 


Area  of 
section. 

Sq.ft. 
195 
513 
756 
648 
435 
446 
448 
509 
407 
296 
273  I 
281  I 
239, 
223  I 
244  , 
•  318  I 
440  I 
434  I 
'  390  I 
382 
370 
362  ' 
324  ' 


Mean  I  Gage 
velocity,  height. 


\Ft.persec.^ 

6. 14  I 
6.49  I 


6.85  1 
4.32  ' 

3.04  I 

3.05  j 
3.16  ; 
3,80  I 
2.50  ' 
1.99  I 
1.92 
1.84  I 
1.64  I 
1.59  t 
1.62 
2.17 
3.66 
3.33 
2.71 
2.74 
2.54 
2.56 
2.32 


Feet. 
8.70 
10.00 
11.00 
8.75 
7.90 
7.93 
8.00 
8.30 
7.75 
7.00 
6.90 
7.06 
6.90 
6.86 
6.90 
7.38 
8.04 
7.96 
7.80 
7.78 
7.64 
7.61 
7.42 


Dis- 
charge. 


I 


Sec.-ft. 

1,198 

3,330 

6,179 

2,703 

1,321 

1,360 

1,417 

1,935 

1,017 

590 

525 

516 

391 

355 

396 

690 

'      1,514 

1,447 

1,057 

1,048 

939 

928 

757 
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Daily  gage  height,  in  feet,  of  Animas  River  at  Durango,  Colo.,  far  1905. 


Day. 


Apr. 


May. 

June. 

July. 

9.9 

11.9 

9.0 

10.4 

12.06 

8.7 

10.0 

12.3 

8.7 

9.6 

12.6 

8.6 

9.4 

12.46 

8.4 

8.6 

12.0 

8.4 

8.6 

12.0 

8.4 

8.7 

12.6 

8.4 

8.7 

11.9 

8.4 

8.7 

11.8 

8.3 

8.8 

11.6 

8.3 

8.7 

11.7 

8.1 

8.8 

11.7 

8.0 

9.0 

11.5 

8.0 

9.3 

11.6 

8.0 

9.6 

11.3 

8.0 

10.2 

11.4 

8.0 

11.2 

11.4 

8.0 

11.3 

11.3 

8.0 

11.4 

11.3 

8.1 

11.6 

11.1 

8.2 

11.6 

11.2 

8.2 

11.8 

10.8 

8.2 

11.8 

10.6 

8.0 

11.6 

10.3 

7.8 

11.86 

10.0 

7.8 

11.6 

9.6 

7.8 

11.1 

9.5 

8.0 

10.7 

9.1 

8.6 

11.25 

9.0 

9.0 

11.6 

8.7 

Aug. 

Sept. 

8.2 

7.0 

8.0 

7.0 

8.0 

7.0 

8.0 

7.0 

8.0 

7.0 

8.0 

7,0 

7.9 

7.0 

7.7 

7.0 

7.7 

7.0 

7.5 

7.0 

7.6 

7.0 

7.6 

6.9 

7.5 

6.9 

7.3 

6.9 

Oct. 


Nov.  I  Dec. 


1. 
2. 
3. 
4. 

5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


7.6 
7.8 
7.8 
8.0 

ai 

8.2 
8.2 
8.4 
8.4 
8.5 
8.6 
8.6 
8.7 
8.6 
8.6 
8.7 
8.8 
9.0 
8.9 
8.9 
8.9 
8.8 
8.9 
9.1 
9.4 
9.3 
9.3 
9.6 
9.8 
9.8 


7.3 
7.2 
7.2 
7.1 
7.1 
7.0 
7.0 
7.0 
7.0 
7.2 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 


6.9 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.9 
6.8 
7.0 
7.2 
9.0 
7.8 


7.8 
7.7 
7.5 
7.5 
7.5 
7.3 
7.3 
7.2 
7.2 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
6.0 
6.9 
6.9 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.9 
6.9 


fi.8 
6.8 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6w7 
6.7 
6.7 
6.7 
6.7 
6.6 
6.6 
6.6 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 

a7 

6.7 
6.7 
6.7 
6.7 
6.7 


a7 

6.7 
6.6 
6.6 

6.6 
&6 
6.6 
6.6 
&6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6l6 
6.6 
6.6 
6.6 
6.6 
6.6 
66 
6.6 
6.6 
&6 
6.6 
6.6 
6.6 


Station  rating  table  for  Animas  River  at  Durango,  Colo.,  from  April  1  to  June  J^,  1906. 


hei^. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
height. 

Diachaige.] 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secondrfett. 

Feet. 

Second-ieeL 

7.60 

550 

8.70 

1,340 

9.80 

2960 

10.90 

4,970 

7.70 

600 

8.80 

1,450 

9.90 

3,150 

11.00 

5,160 

7.80 

650 

8.90 

1,670 

10.00 

3,320 

11.20 

5,550 

7.90 

700 

9.00 

1,700 

10.10 

3,490 

11.40 

5,  MO 

8.00 

760 

9.10 

1,840 

10.20 

3,670 

11.60 

6,3S0 

8.10 

820 

9.20 

1,900 

10.30 

3,850 

11.80 

6,750 

8.20 

890 

9.30 

2,150 

10.40 

4,050 

12.00 

7,150 

8.30 

960 

9.40 

2,310 

10.60 

4,210 

12.20 

7,500 

8.40 

1,040 

9.50 

2,470 

10.60 

4,400 

12.40 

8,030 

8.50 

1,130 

9.60 

2,640 

10.70 

4,500 

12.60 

8,470 

8.60 

1,230 

9.70 

2,810    1 

10.80 

4,780 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  dlaehaive 
measurements  made  during  1903-1905.  It  is  very  poorly  defined  Estimates  baaed  upon  it  are  roughly 
approximate. 
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Station  rating  table  for  Animas  Hiver  at  Durcmffo,  Coio.ffrom  June  5  to  December  31, 1905. 


Gaae 
height. 

1 
Dischaxge. 

Gage 
height. 

Discharge. 

Gace 
height. 

Dlachaige. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

6.60 

240 

7.80 

•    1,160 

9.00 

2,930 

10.40 

5,030 

6.70 

290 

7.90 

1,290 

9.10 

3,080 

10.60 

5,330 

6.80 

380 

8.00 

1,430 

9.20 

3,230 

10.80 

5,630 

6.90 

410 

a  10 

1,580 

9.30 

3,380 

11.00 

5,930 

7.00 

470 

8.20 

1,730 

9.40 

3,530 

11.20 

6,230 

7.10 

540 

8.30 

1,880 

9.50 

3,680 

11.40 

6,550 

7.20 

610 

8.40 

2,030 

9.60 

3,830 

11.60 

6,870 

7.30 

600 

8.50 

2,180 

9.70 

3,960 

11.80 

7,190 

7.40 

770 

8.60 

2,330 

9.80 

4,130 

12.00 

7,510 

7.  SO 

850 

8.70 

2,480 

9.90 

4,280 

12.50 

8,310 

7.60 

940 

8.80 

2,630 

10.00 

4,430 

7.70 

1,040 

8.90 

2,780 

10.20 

4,730 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1905.  It  is  fairly  well  defined  between  gage  heights  6.9  feet  and  8.8  feet. 
Above  0  feet  the  table  is  very  uncertain. 

Estimated  monthly  discharge  of  Animas  River  at  Durango,  Colo.,  for  1905. 
[Drainage  area,  812  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 

October 

November., 
December. . 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


2,980 
6,850 
8,470 
2,930 
1,730 
2,030 
1,160 


650 

1.230 

2,930 

1,160 

470 

350 

350 

240 

240 


1,465 

3,894 

6,297 

1,825 

816 

534 

522 

290 

243 


Run-off. 


J?mU?     second-feet 
acre-ieet.     ^^  square 

mile. 


87,170 
239,400 
374,700 
112,200 
50,170 
31,780 
32,100 
17,260 
14,940 


959,700 


1.80 

4.80 

7.75 

2.25 

1.00 

.658 

.643 

.357 

.299 


Depth  in 
inches. 


2.01 
5.53 
8.65 
2.50 
1.15 
.734 
.741 
.398 
.345 


ANIMAS  RIVER  NEAR  FARMINGTON,  N.  MEX. 

This  station  was  established  June  18,  1904.  It  is  located  at  the  highway  bridge  about  1 
nodle  northeast  of  Farmington,  N.  Mex. 

The  channel  is  straight  for  about  900  feet  above  and  below  the  station.  The  right  bank 
is  a  gradually  sloping  gravel  bar,  covered  with  small  cobblestones  and  scattered  trees  and 
shrubs;  it  has  been  known  to  overflow,  but  this  is  an  extremely  rare  occurrence.  The 
left  bank  is  a  flat,  grassy,  perpendicular  bank,  5  or  6  feet  above  low  water,  is  lined  with 
willows,  and  is  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  cob- 
blestones, and  silt,  is  free  from  vegetation,  and  is  permanent  The  current  is  moderately 
swift. 

Dischaige  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  west  face  of  the  left  abut- 
ment and  is  marked  zero  with  black  paint  on  the  bridge  floor. 
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A  standard  chain  gage,  which  is  read  twice  each  day  by  Mrs.  Adellie  Ricketts,  is  attached 
to  the  downstream  side  of  the  bridge,  40  feet  from  the  left  end.  The  gage  scale  is  graduated 
from  2  to  7.8  feet.  The  length  of  the  chain  is  12.78  feet.  The  bench  mark  is  a  United 
States  Geological  Survey  standard  bench-mark  tablet  set  into  the  southw^t  face  of  a  12- 
inch  Cottonwood  tree  about  50  feet  north  of  the  right  end  of  the  bridge;  its  eleyation  is 
11.13  feet  above  the  datum  of  the  gage  and  3.17_feet  bolow  the  top  of  the  horizontal  bridge 
chord  on  which  the  gage  box  rests. 

A  description  of  this  station,  with  gage-height  and  dischaiige  data,  is  contained  in  Watei^ 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  191-195. 

Discharge  metisurements  of  Animas  River  near  Farmingtony  N.  Mex.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

height. 

charge. 

May24 

July  6 

M.  C.  Hinderlider 

Feet. 
179 
144 
141 
141 
146 
126 
112 
107 
107 
75 
75 
107 
137 

Sq.ft. 
849 
449 
323 
280 
399 
286 
172 
139 
136 
122 
120 
139 
269 

Ft.  per  sec. 

7.72 

8.34 

Ser.-ft. 
6,355 

0.  H.  Timmerman 

3.59            6.25 

1    All 

July  20 

do 

2.71             6.35                 876 

July  27 

do 

2. 45            5.05                (OC 

August  2 . . ,. 

....do 

3.40            5.82 
2.56            5.10 

1.3S7 

August  9 

do 

T2? 

August  21 

do 

1.31             4-22  '              53R 

August  24 

do 

1.00 
1.00 

3  92                 139 

August  24 

do 

.^g2                 1%^ 

August  26 

do 

.93            .1^90  i              114 

August  26    . 

.    do.. 

.93 
1.62 
2.26 

;j.9o 

4.19 
6.02 

112 

September  12.. 

do 

236 

October  8 

do 

61 S 

Daily  gage  height^  in  feet,  of  Animaa  River  near  Farmingtonf  N.  Mex.j  for  1905. 


Day 


1.. 

2. 

3. 

4. 

5.. 

6. 

7. 

8., 

9. 
10. 
11. 
12. 
13. 
14., 
15. 
16. 
17. 
18. 
19. 
20., 

^i. 

22. 
23-. 


Jan. 

Feb. 

Mar. 

Apr. 
5.34 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

4.53 

4.47 

4.92 

7.08 

8.29 

7.32 

6.03 

3.»4 

6.4 

4.59 

4.56 

5.2 

5.3 

7.26 

8.8 

7.06 

5.78 

3.81 

5  W 

4.61 

4.5 

5.2 

5.24 

6.99 

9.29 

6.78 

5.64 

3.76 

5. 66 

4.5 

4.59 

5.37 

5.22 

6.64 

9.4 

6.6 

5.58 

3.82 

5.44 

4.48 

4.52 

5.43 

5.25 

6.38 

9.75 

6.54 

5.5 

4.26 

5.^ 

4.48 

4.44 

5.56 

5.3 

6J9 

9.72 

6.36 

5.46 

4.47 

5  22 

4.57 

4.37 

5.66 

5.52 

6.18 

9.55 

6.2 

5.37 

4.38 

5.14 

4.46 

4.32 

5.66 

5.77 

6.27 

9.7 

6.2 

5.2 

4.34 

5.04 

4.49 

4.22 

5.36 

5.88 

6.4 

9.6 

6.08 

5.05 

4.3 

4.98 

4.38 

4.16 

5.3 

5.89 

6.46 

9.3 

5.92 

4.94 

4.22 

4.ft> 

4.38 

4.28 

5.3 

5.92 

6.37 

9.12 

5.8 

4.91 

4.18 

4-93 

4.3 

4.28 

5.26 

6.6 

6.22 

9.02 

5.7 

5.05 

4.16 

4  S6 

4.36 

4.2 

5.22 

6.3 

6.3 

9.0 

5.56 

5.0 

4.18 

4. SI 

4.32 

4.06 

5.28 

6.1 

6.4 

8.91 

5.42 

4.9 

4.11 

4.76 

4.3 

4.28 

5.48 

5.85 

6.46 

8.88 

5.58 

4.78 

4.16 

4.68 

4.3 

4.18 

5.32 

5.9 

6.8 

9.04 

5.7 

4.71 

4.14 

4  6 

4.34 

4.3 

5.28 

5  94 

7.32- 

8.(>8 

5.51 

4.66 

4.07 

4.5ft 

4.38 

4.3 

5.36 

5  91 

7.67 

8.52 

5.4 

4.53 

4.0 

4.57 

4.38 

4.33 

5.M 

5.92 

7.82 

8.49 

5.35 

4.41 

3.96 

4.M 

4.36 

4.3 

5.52 

5.9 

7.98 

8.36 

5.32 

4.36 

3.96 

4.5 

4.48 

4.34 

5.46 

5.91 

8.02 

8.14 

5,38 

4.28 

3.94 

4-47 

4.31 

4.32 

5.36 

5.92 

7.98 

8.0 

5.33 

4.16 

3.M 

4  4* 

4.26 

4.42 

5.3 

6.05 

8.1 

7.84- 

5.38 

4.07 

3.93 

1          4.4? 
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DaUy  qa^Qt  JieigJUf  in  feet,  of  Animas  River  near  Farmington,  N.  Mex.ffor  1905 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

24 

4.24 

4.26 

4.24 

«.4 

4.39 

4.39 

4.36 

4.34 

4.58 
4.75 
4.84 
4.75 
4.68 

5.2 

5.16 

5.23 

5.33 

5.4 

5.29 

5.3 

5.3 

6.3 

6.13 

6.12 

6.04 

6.26 

6.49 

6.75 

8.35 
8.54 
8.58 
8.63 
8.38 
8.02 
7.56 
7.75 

7.9 

7.84 

7.72 

7.72 

7.7 

7.59 

7.48 

5.3 
5.2 
5.14 
5.06 
5.06 
5.09 
6.23 
6.4 

3.96 
3.91 
3.92 
4.05 
4.04 
3.96 
3.91 
3.88 

3.92 

4.04 

4.56 

4.4 

4.38 

4.47 

6.5 

4.47 

25 

4.46 

26 

4.4 

27 ;. 

4.36 

28 

4.35 

29 

4.34 

30 

4.33 

31 

4.33 

Station  rating,  table  for  Animas  River  near  Farmingtan,  N.  M ex.  j  from  October  jBO,  190 J^^  to 

May  16, 1906. 


Gage 
heig&t. 

Discharge. 

1     Gage 
1  height. 

Discharge. 

Gage 
height. 

hei^t. 

Discharge. 

Feet. 
4.20 

Second-feet. 
125 

Feet. 
1       5.00 

Second-feet. 
460 

Feet. 
\       5.80 

Second-feet. 
1,145 

Feet. 
6.60 

Secondrfeet. 
2,400 

4.30 

150 

5.10 

510 

1        5.90 

1,265    1 

6.70 

2,580 

4.40 

177 

1       5.20 

580 

1        6.00 

1,385    , 

6.80 

2,760 

4.50 

208 

5.30 

655 

1        6.10 

1,530    I 

6.90 

2,940 

4.60 

243 

'       5.40 

735 

I        6.20 

1,700    1 

7.00 

3,120 

4.70 

287 

5.50 

826 

1        6.30 

1,870    1 

7.10 

3,300 

4.80 

337 

'       6.60 

925 

1        6.40 

2,040 

7.20 

3,485 

4.90 

390 

5.70 

1,030 

6.60 

2,220 

7.30 

3,670 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  7  disehargo 
measurements  made  after  October  25, 1904,  and  is  well  defined. 

Station  rating  taJUefor  Animas  River  near  FarmingUmy  N.  M ex.,  from  May  17  to  December 

3U  1906. 


Gase 
height. 

Discharge. 

Gase 
height. 

Discharge.  ^ 

Gage 
height. 

Discharge. 

1  hei^t. 

1 

;     Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

3.70 

66    1 

4.90 

570    1 

6.10 

1,665 

1        7.60 

4,560 

3.80 

96 

5.00 

630    t 

6.20 

1,800 

7.80 

5,065 

3.90 

126 

5.10 

605 

6.30 

1,945 

8.00 

6,575 

4.00 

165    ^ 

5.20 

765 

6.40 

2,100 

1       8.20 

6,135 

4.10 

190    1 

5.30 

840    , 

6.60 

2,265 

8.40 

6,735 

4.20 

225    , 

5.40 

920 

6.60 

2,435 

8.60 

7,370 

4,30 

265    , 

5.50 

1,005    1 

6.70 

2,615 

8.80 

8,025 

4.40 

310    ^ 

5.60 

1,095    ' 

6.80 

2,800 

1        9.00 

8,700 

4.50 

355    1 
405    1 

6.70 

1,195    1 

6.90 

2,995 

9.20 

9,380 

4.60 

5.80 

1,300    1 

7.00 

3,200 

9.40 

10,060 

4.70 

455    I 

510    ! 

1 

5.90 

1,415 

7.20 

3,630 

1        9.60 

10.740 

4.80 

6.00 

1,535 

7.40 

4,085 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-1906.    It  is  well  defined  between  gage  heights  3.9  feet  and  5.8  feet. 
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■         Estimated  monthly  discharge  of  Animas  River  near  Farmingtonf  N.  Mex.^  for  1905. 


January — 
February.., 

March 

April 

May 

June 

July 

August 

September. 
October 


Month. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Mhiimum.      Mean. 


239 
358 
988 
2,670 
7,468 
11,250 
3,901 
1,574 
2,265 
2,100 


135 
95 
402 
595 
1,666 
4,273 
669 
119 
83 
278 


176 

186 

695 

1,338 

3,962 

7.655 

•1,448 

534 

275 

576 


ToUlin 
acre-feet. 


10,830 
10,330 
42,-30 
79.620 
243,600 
455,500 

32,830 
16,360 
35,420 


1,016,000 


LA  PLATA  RIVER  AT  HESPERUS,  COLO. 

This  station  was  established  June  14,  1904,  in  connection  with  investigations  relating  to 
the  La  Plata  project  in  New  Mexico.  It  is  located  at  the  highway  bridge  on  the  west  side 
of  Hesperus,  Colo. 

The  channel  is  straight  for  about  50  feet  above  and  below  the  station.  Both  banks  are 
low  and  covered  with  brush  and  scattered  trees,  but  neither  is  liable  to  overflow.  The  bed 
of  the  stream  is  composed  of  large  and  small  cobblestones,  but  is  not  permanent.  A  small 
island  above  the  bridge,  dead  water  at  low  stages,  and  a  tortuous  channel  below  the  bridge 
affect  the  accuracy  of  meter  measurements  at  the  bridge.  The  current  is  swift.  The  fall 
of  the  river,  according  to  levels  run  by  the  La  Plata  Ditch  Company  for  about  10  miles,  is 
135  feet  per  mile.    Gage  heights  range  from  0.8  foot  to  3.5  feet. 

Discharge  measurements  are  made  by  wading  at  suitable  points  along  the  stream  at  low 
stages,  as  the  conditions  at  the  bridge  are  at  some  stages  unfavorable  to  careful  gagings. 
At  high  stages  measurements  are  made  from  the  wooden  wagon  bridge  on  the  west  side  of 
Hesperus.  The  initial  point  for  soundings  is  a  nail  driven  into  the  downstream  side  of  the 
wagon  bridge  over  the  south  face  of  the  north  abutment. 

The  gage  was  read  twice  daily  during  1905  by  Fred  Harrison.  The  original  gage  was  a 
4-foot  board  graduated  from  zero  to  3.9  feet.  This  gage  was  spiked  to  the  upstream  end  of 
the  south  face  of  the  north  abutment,  with  the  zero  mark  resting  on  the  bed  of  the  river. 
The  bench  mark  is  a  nail  driven  horizontally  into  the  west  face  of  a  12-inch  cottonwood  trve 
about  8  inches  above  the  ground,  about  75  feet  northeast  of  the  gage  rod,  on  the  right  bank 
of  the  river;  elevation,  9.15  feet  above  the  zero  of  the  gage.  On  account  of  the  boiling 
action  of  the  water  at  this  gage,  a  new  staff  gage  was  installed  on  April  26, 1905.  The  new 
gage  is  graduated  from  zero  to  5.2  feet  and  is  spiked  in  a  vertical  position  to  the  south  face 
of  the  north  abutment  on  the  downstream  side  of  the  bridge.  The  datum  of  the  new  gage 
is  not  the  same  as  that  of  the  old,  being  8.09  feet  below  the  above  bench  mark. 

On  August  20,  1905,  it  was  found  necessary  to  transfer  this  gage  to  the  north  face  of  the 
south  abutment  downstream  side  of  the  bridge  where  it  is  now  located.  Elevation  of  ga^ 
datum  same  as  that  last  described,  viz,  8.09  feet  below  the  bench  mark. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wat-er- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  195-196. 


SAN   JVAK   BIVEB  DBAIITAOE   BASIN. 


141 


DMuirge  measurements  of  La  Plaia  River  at  Hespertis,  Colo.,  in  1905. 


Date. 


Hydrographer. 


April  26 M.  C.  Hinderlldor. . 

July  4 O.  H.  Timmemuui. 

July  4 do 

July  15 do. 


July  17 do. 

July  29 do. 

August  5 do. 

.August  29 do. 

September  4...' do. 

September  30.. I do. 

September  30..' do. 


Width. 

Area  of 
section. 

Feet. 
29 

Sq.ft. 
35 

29 

32 

29 

33 

39 

19 

29 

16 

29 

21 

29 

19 

23 

11 

16 

28 

29 

24 

29 

21 

Mean 
velocity. 

Gaee 
height. 

Ft.  per  »ec. 
2.86 

1.20 

3.94 

1.70 

3.&5 

1.70 

2.29 

1.25 

2.60 

1. 15 

2.90 

1.31 

2.39 

1.28 

1.51 

.95 

.96 

1.00 

2.67 

1.70 

2.53 

1.55 

Dis- 
charge. 

Sec.'ft. 

100 

126 

127 

44 

42 

61 

45 

16 

27 

63 

54 


Note.— Gage  heights  refer  to  datum  of  April  26, 1905. 


DaUy  gage  litightf  in  feet,  of  La  Plata  River  at  Hesperus,  Colo.,  for  1906. 


Day. 


Apr. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8., 

9. 
10. 
11. 
12. 
13. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 


24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.35 

1.38 

1.6 

1.65 

1.78 


I 
May.  I  June. 


1.92 

1.88 

1.62 

1.5 

1.3 

1.25 

1.22 

1.6 

1.48 

1.32 

1.38 

1.4 

1.4 

1.45 

1.68 

1.9 

2.0 

2.18 

2.45 

2.15 

2.25 

2.6 

2.35 

2.45 

2.65 

2.85 

2.4 

2.3 

2.3 

2.4 

2.65 


2.7 

2.85 

2.85 

3.15 

2.85 

2.8 

2.9 

3.1 

2.9 

2.9 

2.8 

2.85 

2.8 

2.95 

3.3 

3.0 

2.9 

2.75 

2.5 

2.55 

2.45 

2.45 

2.45 

2.35 

2.35 

2.35 

2.25 

2.15 

'J.05 

2.0 


July. 


1.9 

1.9 

1.75 

1.68 

1.65 

1.55 

1.48 

1.45 

1.35 

1.35 

1.3 

1.22 

1.22 

1.22 

1.2 

1.18 

1.18 

1.12 

1.12 

1.15 

1.15 

1.15 

1.12 

1.15 

1.1 

1.1 

1.12 

1.1 

1.32 

1.3 

1.3 


Aug.       Sept. 


Oct 


1.25 

0.92 

1.2 

.92 

1.2 

.92 

1.18 

1.0 

1.18 

.92 

1.18 

.92 

1.15 

.92 

1.1 

.92 

1.02 

.92 

1.02 

.92 

1.02 

.92 

1.02 

.92 

1.0 

.92 

1.0 

.92 

1.0 

.92 

.98 

.9 

.98 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

.9 

.92 

1.92 

.92 

1.55 

.92 

1.32 

1.22 

1.18 

1.18 

1.18 

1.18 

1.12 

1.12 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.95 
.95 
.95 
.92 
.9 


Nov. 


0.92 
.9 
.9 
.9 
.9 
.9 
.95 
.88 
.85 
.85 
.85 
.9 
.9 
.85 
.85 
.85 
.85 
.9 
.8 
.8 
.85 
.9 
.92 

1.05 

1.1 

1.1 

1.12 

1.15 

1.1 

1.15 


Dec. 


1.18 

1.3 

1.1 

1.0 

1.0 
.95 
.9 
.9 
.85 
.85 
.85 
.85 


.85 

.85 

.82 

.8 

.8 

.8 

.8 

.75 

.76 

.7 

.7 

.95 

.78 

.5 

.5 

.5 

.45 


Note.— Oage  heights  refer  to  datum  of  April  26, 1905. 
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LA  PLATA  MVER  NEAR  LA  PLATA,  N.  MEX. 

This  station  was  established  June  1  y  1905,  in  connection  with  investigations  relating  to 
the  La  Plata  project.  It  is  located  on  the  single-span  wooden  highway  bridge  1  mile  south- 
east of  La  Plata  post-office,  N.  Mex.,  in  sec.  3,  T.  31,  R.  13  VV.,  below  all  points  of  diversion. 

The  channel  is  straight  for  50  feet  above  the  bridge,  beyond  which  it  bends  to  the  right: 
below  the  bridge  it  is  straight  for  300  feet.  The  left  bank  is  well  defined  but  is  liitblo  to 
overflow  at  high  stages.  During  high  wat«r  the  right  bank  overflows  below  the  bridge  but 
does  not  overflow  above.  Both  banks  are  lined  with  sagebrush  and  willows.  There  is  but 
one  channel  at  all  stages.  Gage  heights  range  from  1  foot  to  4.5  feet.  At  gage  height  of 
1  foot  the  river  is  dry. 

Dischai^  measurements  are  made  from  the  downstream  side  of  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Frank  Williams,  is  a  vertical 
stad  graduated  from  3  to  10.1  feet,  spiked  to  the  northwest  comer  of  the  east  abutment  of 
the  bridge.  The  3-foot  mark  rests  on  the  bed  of  the  stream  and  the  9.4-foot  mark  is  even 
with  the  surface  of  the  bridge  floor.  The  gage  is  referred  to  bench  marks  as  foUows:  (1) 
The  head  of  a  20-penny  spike  driven  vertically  into  the  top  of  the  second  log  from  the  bot- 
tom at  the  northeast  comer  of  Mr.  Williams's  house;  elevation,  21.37  feet  above  the  zero 
of  the  gage.  (2)  A  nail  driven  into  the  spur  root  on  the  south  side  of  a  cottonwood  tree 
southeast  of  house;  elevation,  19.47  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  La  Plata  River  near  La  Platan  N.  Mex.,  in  1905. 


Date.                            Hydrographer. 

1 

Width. 

Area  of 
section. 

Mean 

velocity. 

Ga«e          Di9- 
hei^t      cbansp. 

Feet.        Sec.-ft 
4.40  .          5^ 
1.10  '           -3 
i            •  4 

May25 '  M.  C.  Hlnderlider 

Feet. 
36 

Sq.ft. 
107 

Ft.  per  sec. 
5.22 

July  7 0.  n.  Timmerman 

July  10 do 

July  26 do 

1      .J 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


a  Estimated. 
DaUy  gage  height,  in  feet,  of  La  Plata  River  near  La  Plata,  N.  Mex.,  for  1906. 


Day. 


May. 


I  I  t  I  ■  I 

June.      July.      Aug.   i  Sept.       Oct.       Nov.       Dec. 


3.49  I 

3.78 

3.92 

4.01  ' 

4.26 

3.42 

4.32 

4.51 

3.72 

3.48  : 

3.77  I 

3.67 

4.36 

3.47 

3.57 

3.47 


2.32 

1.84 

1.46 

1.09 

1.14 

1.09 

1.09 

1.14 

1.14 

1.09 

1.09 

1.09 

1.09 

(«) 

(*») 


(«) 

4.11 

(«) 

(•) 

3.86 

(«) 

(«) 

3.62 

(•) 

(«) 

3.06 

(•) 

(«) 

1.74 

1.52 

(«) 

1.14 

(-) 

(«) 

(«) 

(«) 

(«) 

(•) 

(•) 

(«) 

(-) 

(•) 

(•) 

w 

(•) 

(«) 

(«) 

(•) 

(») 

(•) 

(•) 

(•) 

(-) 

(«) 

(«) 

(•) 

(•) 

(") 

(-) 

(•) 

(«) 

(«) 

(•) 

1.3 
1.3 

1.3 
I  J 
1.*? 

1.3 

1 : 
1  . 

1.: 
I  ■-' 
1  - 

!.. 

1 


a  Standing  In  pools. 
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DaUy  gaffe  height,  in  feet,  of  La  Plata  River  near  La  Plata ,  N.  M ex.,  for  1906 — Continued. 


Day. 


17 

18 

19 

20 

21 

22 

23 

24 

25 

4.33 

26 ^ 

4.28 

27 

3.76 

28 

3.77 

29 

3.37 

30 

3.2 

31 

3.28 

May.      June. 


3.37 

3.27 

3.22 

3.07 

2.98 

2.83 

2.79 

2.6 

2.46 

2.49 

2.42 

2.42 

2.22 

2.22 


July. 


(•) 

(«) 

1.44 

(«) 

(«) 

(«) 

(«) 

(<») 

(«) 

1.84 

1.39 

1.19 

1.09 

1.09 

(«) 


Aug. 


(•) 
(«) 
(«) 
(°) 
(«) 
(«) 
(°) 
(«) 
(°) 
(«) 
C) 
(«) 
(«) 
(«) 


Sept. 


(«) 
(•) 
(«) 
(«) 
(») 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(°) 
4.4 
4.36 


Oct. 


(«) 
(«) 
(») 

w 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 


Nov. 


(«) 
(«) 
(») 
(«) 
(») 
(•) 
(•) 
(•) 
1.20 

(«) 

1.48 

1.32 

1.3 

L3 


Dec. 


1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


a  Standing  in  pools. 

MISCELLANEOUS  MEASUREMENTS. 

The  following  miscell&neous  measurements  were  made  in  the  San  Juan  basin  in  1905: 
Miscellaneous  discharge  measurements  made  in  San  Juan  River  drainage  hasin  in  1906. 


Date. 

Stream. 

T^ocallty. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

July  17 

September  2 . . . 

Boyle  ditcb 

Hesperus,  Colo 

Feet. 

Sq.ft. 
3.4 
1.6 

Ft.  per  sec. 
3.69 
LOO 

.Ser.-ft. 
12.2 

do 

do i 

1.5 

October  4 

do 

do i 

.2 

September  18. . 

do 

Kline,  Colo                   1 

.00 

July  17 

September  18.. 

Brown  Bros,  ditch . . . 
do 

Hesperus,  Colo I 

.3 

do 1 

1.5 

1.00 

1.5 

Aufnist  10 

Enterprl9e  ditch 

Fort  Lewis  ditch  No.l. 
Fort  Lewis  ditch  No.2. 

Fort  Lewis  ditch 

Freed  ditch 

La  Plata,  Colo 

(o) 

September  18.. 
Do 

Fort  Lewis,  Colo 

2.0 
1.0 
.8 

1.00 
1.00 
1.00 

b2 

do 

M 

July  17 

July  18 

Hesperus,  Colo 

.8 

Kline,  Colo -- 

(o) 

September  18. . 
Do 

do 

Qreen  canal 

do 

(a) 

do 

4-3 
b2 

July  17 

September  18. . 

July  17 

September  2. .. 

H.  and  H.  ditch 

do 

Hesperus,  Colo 

do 

4.7 

4.2 
2.0 
5.8 
3.2 
3.01 
6.0 
2.0 

L02 
LOO 
2.48 
L91 
5.28 

do 

5 

14.41 

do 

do 

4 

5.6 
5.6. 
4 

6.1 

September  7. . . 

do 

dn 

xaaz 

September  30.. 
July  18 

Helton  ditch Kline,  Colo 

4.42  1          22.1 
1.10  1            2.2 

September  18. . 

do ----  dn 

(«) 
.8 

(«) 
8.8 
6  1 

July  17 

Indian  ditch 

KeUar  ditch 

La  Plata  canal 

do 

Hesperus,  Colo 

1.0 

.76 

July  17 

do 

April  28 

Julv  4 

do 

1 

do 

10                9.2                  .66 

July  15 

do 1 do 

4                2.8                2.29  1           6.4 

'*Diy. 


b  Estimated. 
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Miscellaneous  discharge  measurements  made  in  San  Juan  River  drainage  basin  in  1905— 

Continued. 


Date. 


July  17 

July  29 

August  5 • 

September  2. 
September  4. 
July  16 


....do 

....do 

....do 

LIghtncr  Creek . 
....do 


September  2. 
September  30 

October  4 

April  25 

July  14 

July  31 

August? 

September  9. 

September  15. .! do 

September  20 do 

October  1 do 

October  4 '  Placer  ditch.. 

July  15 Parrott  ditch 

September  16.  J do 

October  4 do 


Stream. 


La  Plata  canal . 

do 

....do 

....do 

do 


La  Plata  and  Cherry 
Creek  ditch. 


.do. 
.do. 
.do. 


September  30.  J  Parrott  City  canal . . , 

September  2 . . .    Ramott  canal , 

July  18 Revival  ditch 

July  17 '  Short  Line  ditch 

September  18. . I do 

July  17 1  Slate  ditch 

July  18 1  Stinebaugh  ditch 

September  5 . . .    Stelnmegger  canal . . . 

July  17 1  Trainor  ditch , 

September  18 do 

Do I  Ute  Indian  ditch 

July  18 1  Wan-en  ditch 


Locality. 


Hesperus.  Colo . 

....do 

....do 

....do 

....do 

....do 


....do 

....do 

....do 

Durango,  Colo 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Hesperus,  Colo 

....do 

....do 

....do , 

ParrottCity,  Colo- 
Hesperus,  Colo 


Hesi>erus,  Colo. 
Kline,  Colo 


Hesperus,  Colo . . . 

Kline,  Colo 

....do 

Fort  Lewis,  Colo. 


Width. 

Feet. 
4 
4 

4 
4 

4 
4.8 


Area  of 

section. 


Sq.ft. 
1.6 
2.4 
1.6 
2.4 
2.0 
3.4 

2.0 


Mean 
Telocity. 


Dts- 


Ft.  per  St c. 
1.75 
2.42  1 
1.06  I 
1.21 
1.35  { 

s.es 

1.0    I 


1.0 
1.2 


4.8 


1.00 
.92 


2.17 


See.-ft. 
2,i 
5.i 

I.: 

2.9 
27.1 

a  2') 

17.: 

o6 
«7 
aO 

•  7 
s6 


1.1 

10.4 

(fc, 


(*) 


a  Estimated. 


I'Dry. 


COLORADO   RIVEJR    DRAINAGE    BASIN.  145 

LITTLE  COLORADO  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

The  country  drained  by  the  Little  Colorado  River  consists  of  a  high  plateau  with  an  ele- 
vation over  4,000  feet  above  sea  level,  extending  from  the  Continental  Divide  in  north- 
western New  Mexico  westward  to  the  San  Francisco  Mountains  in  Arizona,  and  from  the 
Grand  Canyon  of  the  Colorado  southward  to  the  Mogollon  Mesa.  The  greater  part  of  this 
plateau  is  composed  of  rolling  plains  with  a  few  feet  of  soil  at  the  surface  underlain  by 
rock.  Through  this  plateau  the  river  winds  northwestward  to  its  junction  -with  the  great 
Colorado. 

The  run-off  from  approximately  6,000  square  miles  of  the  drainage  area  finds  its  way 
into  the  Little  Colorado  above  the  mouth  of  Rio  Puerco,  the  largest  tributary  which  joins 
the  main  stream  2  miles  above  the  town  of  Holbrook,  Ariz.  Both  the  Little  Colorado  and 
the  Rio  Puerco  are  flashy  streams,  seldom  clear  even  during  low  stages.  They  have  shifting, 
sandy  bottoms,  and  when  not  confined  in  canyons  the  stream  beds  are  wide  with  abrupt 
earth  banks.  The  discharge  fluctuates  greatly,  being  insignificant  in  dry  seasons.  The 
floods  are  short  and  violent  and  carry  large  quantities  of  silt  in  suspension. 

LJTTL.E  COLORAIK)  RIVER  AT  WOODBITFF,  ARIZ. 

This  station  was  established  March  16,  1905.  It  is  located  about  100  yards  below  the 
crossing  of  the  Holbrook-Winslow  wagon  road  and  one-fourth  mile  below  the  Woodniff  dam. 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  station.  The  banks  are 
high,  with  some  brush,  and  neither  is  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  sand.    The  current  is  swift  at  high  and  medium  stages  of  water. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tag  wire.  The  initial 
point  for  soundings  is  the  iron  hook  on  the  chain  connecting  the  cable  with  anchorage  on 
left  or  west  bank  of  stream. 

The  gage  is  observed  twice  each  day  by  R.  L.  Newman.  The  original  gage  was  a  com- 
bined vertical  and  inclined  rod  located  on  the  right  or  east  bank  of  the  stream  about  60  feet 
below  the  measuring  section.  This  gage  was  destroyed  on  May  3, 1905,  by  high  water,  caused 
by  the  breaking  of  the  St.  John  and  Woodruff  dams.  It  was  replaced  on  May  6, 1905,  with 
a  temporary  gage,  which  was  used  until  July  30, 1905,  when  a  permanent  gage  was  installed 
at  the  original  location.  The  bench  mark  is  a  nail  driven  into  a  6-inch  cottonwood  tree 
23  feet  N.  10^  W.  from  east  end  of  gage.  The  original  elevation  of  this  bench  mark  was 
19.40  feet  above  the  zero  of  the  gage.  This  tree  was  so  bent  over  by  the  rush  of  water  on 
May  3  that  the  bench  mark  is  about  0.05  foot  lower  than  it  was  originally.  The  zero  of  the 
gage  established  July  30, 1905,  was  set  13.03  feet  below  the  elevation  of  the  bench  mark,  or 
approximately  13.07  feet  below  the  original  elevation.  On  July  30, 1905,  the  water  stood  at 
5.0  feet  on  the  temporary  gage  set  by  the  observer  May  6,  and  registered  0.8  foot  at  the  same 
time  on  the  new  permanent  gage. 


146  STREAM   MEA8UBEMEKTS   IN   1905,  PART   XI. 

Discharge  measurements  ofLitUe  Colorado  River  at  Woodruff y  Ariz,,  in  1905. 


Date. 


Mar.  22. 
li&yl... 
July  31.. 


Augusts.. 
August  4. . 
August  6. . 
August  7.. 
August  8. . 

August  9 

August  10... 
August  11 . . , 
August  13  .. 
August  14  . . 
August  15  . . 
August  16  . . 
August  17  . . 
August  18  . . 
August  19  . . 
August  22  . . 
August  24  .. 
August  25  . . 
August  27  . . 
August  29  . . 
August  31  . . 
September  1 
September  3 
September  4 
September  6 
September  7 
September  9. . . 
September  U  . . 
September  12  . . 
September  13 . . 
September  14.. 
September  16.. 

September  20. do. . 

September  21..' do.. 

Septeml3er23 do.. 

September  24.. I do.. 

Septemlxjr  25.. do.. 


Hydrographer. 


W.  A.  Farish.. 

....do 

Newman  and  Par- 
ish. 
R.  L.  Newman... 

....do 

....do 

....do 

,...do 

....do 

....do 

....do 

....do 

....do 

....do 

:....do 

do 

.....do 

do 

....do 

.....do 

.....do 

.....do 

....* 

do 

do 

do 

....do 

....do 

do 

do 

do 

do 

do 

do 

.....do 


Dia- 
charga 


Feet. 
9.25 
7.4 
3.05 

.8 
.6 
.3 
.5 
.8 
.5 
.5 
1.3 
.4 
.5 
.4 
.3 
.3 
.3 
.1 
.0 
1.3 
1.1 
3.7 
.6 
.5 
.3 
.3 
.2 
6 

1.4 
1.4 
.5 
.5 
.3 
.3 
.2 
.1 
.1 
.1 

4.75 
*3.7 


Sec-ft. 
736 
480 
459 

54 
28 

18.1 

30 

49 

45 

53 
201 

94 

58 

77 

44 

46 

12 
6.2 
9.3 
132 

99 
342 

30 

17.4 

13.1 

17.7 

11.4 
1,216 
131 
114 

33 

28 

17.8 

19 

13.7 
8 

8.3 
8.7 
880 
657 


Date. 


September  27.. 
September  28.. 
September  29. . 


September  30. , 

October  1 , 

Octobers 

October  4 , 

October  6 

October  7 , 

October  8 

October  10 

October  12 

October  13 

October  14 

October  16..... 

October  17 

October  19 

October  20 

October  21 

October  23 

October  24 

October  26 

October  26 

October  27 

October  28  ... , 

October  30 

October  31 

October  31 

November  1 . . 
November  7.. 
November  8. . 
November  9.. 
November  10. 
November  11. 
November  20. 


HydroBr.ph«.    '^^^^^ 


R.  L.  Newman... 

..do 

..do 


....do 

....do 

do 

....do 

do 

..-..do 

do 

do 

....do 

....do 

do 

...-do 

....do 

....do 

....do 

...:do 

do 

do 

....do 

....do 

....do 

do 

do 

H.S.  Reed 

do 

R.  L.  Newman. 

do 

do 

do 

do 

do 

do 


Fert. 

Sec.-fL 

2.1 

137 

1.4 

66 

1.7 

ITS 

1.3 

80 

1.0 

63 

.8 

32 

0.8 

30 

0.7 

35 

0.7 

.      35 

0.7 

22 

0.6 

li4 

0.6 

;    15.1 

6.6 

,       13.S 

0.6 

11.5 

0.5 

16 

0.5 

14.S 

0.5 

14.S 

0.5 

15-1 

0.5 

14.7 

0.4 

12  8 

0.4 

12-7 

0.4 

13-4 

0.4 

12.5 

0.4 

13.6 

0.4 

13.7 

0.4 

11.6 

0.4 

14.4 

0.4 

14 

6.4 

11 

1.0 

39 

1.0 

38 

3.35 

249 

1.4 

52 

1.1 

3^ 

November  21..' "do. 


November  22.. | do 


November  23..' do 

November  24.. do 

November  25.. do 


1.5 
2.0 
2.7 
1.2 
1.0 


25 
67 
130 
172 
46 
33 
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DaUy  gage  height ,  infeety  of  Little  Colorado  River  at  Woodruff  Ariz.f  for  1906. 


Day. 

Mar 

Apr. 

5.9 

8.05 

11.2 

11.1 

12.4 

12.8 

12.15 

11.4 

10.15 

10.0 

8.25 

12.3 

13.4 

9.2 

&65 

7.4 

6.7 

6.3 

5.9 

5.45 

*fe.65 

5.25 

5.3 

8.9 

11.05 

18.55 

13.65 

9.9 

8.05 

7.85 

May. 

June. 

3.66 

3.6 

3.5 

3.45 

3.4 

3.35 

3.26 

3.85 

3.95 

3.75 

3.45 

3.2 

3.2 

3.2 

3.15 

3.1 

3.05 

8.0 

3.0 

2.5 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

July. 

2,0 
2.0 
2.0 
1.95 
1.9 
1.9 
1.9 
1.9 
2.8 
2.7 
2.6 
2.5 
'2.4 
2.3 
2.26 
2.0 
1.95 
1.9 
2.1 
3.6 
2.0 
1.95 
2.05 
2.0 
1.9 
2.15 
2.05 
2.1 
6.2 
7.25 
4.76 

Aug. 

2.4 
1.55 
.8 
.6 
.3. 
.3 
.6 
.65 
.6 
.5 
.9 
.65 
.45 
.4 
.4 
.3 
.3 
.25 
.1 
.0 
.0 
.0 
.0 
.65 
1.15 
.8 
2.85 
1.35 
0.5 
.5 
.6 

Sept        Ot 

0.3          1 

.6 

.25 

.75 

.76  1 
2.5 
1.7 
1.4 
1.35 

.95 

.6 

.5 

.35 

.3 

.3 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.15 
3.95 
4.55 
4.0 
1.9 
1.35 
1.6 
1.4    1 

't. 

1 

95 

8 

75 

7 

7 

7 

65 

6 

6 

6 

6 

6 

6 

5 

5 

5 

5 

5 

5 

5 

Nov. 

4.0    1 

2.2  1 
1.16 

.9 

I.«5j 
2.65  1 

1.4  , 
1.1 
1.0    1 

1.0  ; 

.9    ' 

:"i 

.8    1 
.8    ' 
.75  1 

:;i 

1.35, 

2.3  j 
1.25  1 
1.1 
1.0 

21.9 
7.75 

5.5  1 
2.0    1 

Dec. 

1 

7.5 
6.96 
19.65 
11.6 
9.75 
8.75 
8.0 
7.5 
7.0 
6.6 
7.25 
7.56 
6.95 
5.4 
6.35 
4.95 
4.76 
4.6 
4.6 
4.45 
4.4 
4.3 
4.35 
4.25 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
3.8 

1.7 

2 ! 

1.56 

1 
3 

1.45 

1 

4 i 

1.3 

5. .              .J ; 

1.3 

6 

1.2 

7 

1.06 

8 

.8 

9 

.7 

10 

.7 

11 

.7 

12 

.55 

13 

.76 

14 

.6 

15 

.5 

16... 

7.4 
10.3 
10.45 
9.75 
9.45 
12.4 
8.05 
7.85 
7.35 
7.35 
6.95 
6,3 
6.3 
6.4 
6.7 
5.7 

.6 

17 

.5 

18 

.6 

19 

.6 

20 

.6 

21 

.6 

22 

.6 

23..     . 

.55 

24 

.5 

25 

.4 

26 

.4 

27 

.4 

28 

.4 

29 

.35 

30 

.3 

31 

.3 
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Daily  discharge,  in  seam/i-ftti,  ofLitUe  Colorado  River  ai  Woodruffs  Ariz.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7., 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
U.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


Mar. 


Apr.    I  Maj'.   j   Aug. 


29. 
30. 
31. 


:481 
803 
916 
810 
766 
1,208 
662 
534 
475 
475 
432 
362 
362 
372 
404 
299 


320 

560 

1,028 

1,013 

1,208 

1,268 

1,170 

1,058 

870 

848 

589 

1,193 

1,358 

728 

646 

481 

404 

362 

320 

274 

294 

254 


492 

432  I 
2,296  ' 


1,140    . 

2,030  L 

1,380  |. 

830   . 

561  L 

534  .. 


317 

145 
54 
28 
18 
18 
29 
38 
53 
53 

122 
93 

100 

49 

47 

44 

46 

10 

6 

5 

5 

9 

9 

54 

106 
64 

166 
46 
30 


Bepi. 

13 

32 

15 

47 

47 

948 

190 

122 

80 

65 

40 

28 

20 

19 

19 

14 

14 

14 

8 

8 

8 

8 

10 

684 

868 

848 

234 

118 

155 

92 


Oct.    ,    Not.       D«. 


80 


12  I 

12 

12 
323  i 
126i 


35 

42 

35 

96 

18 

80 

15 

167 

15 

52 

15 

38 

15 

36 

14 

36 

12 

32 

15 

31 

15 

29 

15 

29 

15 

29 

15 

26 

15 

25 

15 

25 

15 

71 

13 

ia5 

13 

44 

13 

36 

13 

33 

13 

laooo 

13 

2,960 

13 

1,735 

13 

85 

13 

Note.— Owing  to  no  measurementa  being  made  during  May,  June,  and  July,  no  estimates  have  l-<?rr. 
made.    Discharge  obtained  by  indirect  method. 

Estimated  monthly  discharge  of  Little  Colorado  River  ai  Woodruff,  Ariz,,  for  1905, 
r Drainage  area,  6,000  square  miles.] 


Month. 


March  16-31. 

April 

August 

September. . . 

October 

November... 
December. . . 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


1,208 

2,030 

317 

948 

80 

10,000 

72 


299 
254 
5 
8 
12 
12 
25 


584 
7S9 

58.2 
150 

20.1 
543 

37.4 


Total  in 
acre-feet. 


18,530 
46,950 
3,579 
9,461 
1,236 
32,310 
2,300 

114,400 


Run-off. 


0.067 
.132 
.0097  j 
.026  I 
.0034  I 
.090  I 
.0062 


.147 
.011 
.U2S» 

.0I^ 
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UTTUS  COIX)BAIK)  RIVER  AT  HOLBROOK,  ARIZ. 

ThiB  station  was  established  March  17,  1905.  It  is  located  at  the  county  bridge  across 
Little  Colorado  River  at  Holbrook,  Ariz. 

The  channel  is  strai^t  for  about  300  feet  both  above  and  below  the  station.  A  stone 
jetty  along  the  side  of  the  wagon  road  forms  the  right  bank;  the  left  bank  is  clean  and 
does  not  overflow.  The  bed  of  the  stream  is  sand  to  an  average  depth  of  3  to  5  feet,  and  is 
very, unstable.  The  entire  flow  of  the  river  passes  under  the  bridge;  but  as  the  section  is 
wide  the  current  does  not  always  flow  at  right  angles  to  the  bridge. 

Dischaige  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  face  of  the  bridge  abutment  on  west  bank  of  stream.  Soundings 
are  taken  at  each  of  the  floor  beams. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Mrs.  Apna  Connor,  is  a  staff 
fastened  in  an  uj^right  position  to  the  downstream  face  of  the  first  pier  from  the  west  bank. 
The  gage  is  referred  to  bench  marks  as  foUows:  (1)  The  comer  of  the  top  of  the  bridge  pier 
to  which  the  gage  is  fastened;  elevation,  11.80  feet  above  the  zero  of  the  gage.  (2)  The 
bottom  outside  edge  of  the  bridge  chord;  elevation,  12.73  feet  above  the  zero  of  the  gage. 


Discharge  meaawrements  of  Little  Colorado  River  at  Holhrook,  Ariz.,  in  1906. 


Date. 


HaTch20. 

March  21 

March  2L 

April  30 

May2. 

May  24. 

July  3a 

August  1 

August  1 

Augusts 

August  8 

August  11 

August  12 

August  15 

August  17 

August  21 

August  25. 

August  27 

August  30. 

August  31 

September  2... 
September  4. . . 
Septembers... 
September  8. . . 
September  10... 
September  IL.. 
September  13... 
September  15... 


Hydrographer. 


Gage 
hei^t. 


W.  A.  Parish... 
....do 


.-..do 

.....do 

....do 

E.C.  Murphy... 
W.A.Fari8h... 
R.  L.  Newman. . 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


Feet. 
5.9 
6.6 
6.35 
4.6 
4.7 
3.48 
4.4 
3.5 
3.6 
3.0 
3.0 
3.2 
3.3 
3.0 
3.1 
2.9 
3.2 
3.8 
3.3 
2.9 
3.3 
3.3 
5.5 
3.6 
3.5 
3.2 
3.1 
2.9 


Dis- 
charge. 


Sec.-ft. 

942 

1,380 

1,130 

923 

568 

175 

1,215 

176 

170 

58 

43 

55 

174 

33 

95 

64 

60 

714 

116 

47 

81 

50 

3,444 

124 

81 

46 

11 

15 


Date. 


September 
September 
September 
September 
September 
September 
October  2. , 
October  4. . 
October  6. . 
October  8. . 
October  11. 
October  13. 
October  16. 
October  18. 
October  20. 
October  23. 
October  25. 
October  27, 
October  30. 
November 
November 
November 
November 
November 
November 
November 
November 


18... 
19... 
22... 
25... 
27... 
30... 


Hydrographer. 


1.... 
8.... 
9.... 
13... 
1&.. 
22... 
24... 
29... 


R.  L.  Newman . 

....do 

....do 

....do 

....do 

....do 

....do 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


....do 

H.  8.  Reed 

R.  L.  Newman. . 

do 

....do 

....do 

-.-.do 

....do 

....do 

do 


Qase 
height. 

Dis- 
charge. 

Feet. 

Sec-ft. 

2.9 

11 

2.9 

11 

2.9 

12 

3.95 

500 

3.6 

174 

4.0 

464 

3.3 

96 

3.3 

87 

3.3 

79 

3.2 

29 

3.0 

15 

3.0 

22 

3.0 

27 

3.1 

25 

3.0 

20 

3.1 

25 

3.0 

18 

3.0 

20 

3.0 

11 

3.0 

11 

4.3 

624 

4.25 

412 

3.3 

49 

3.1 

40 

3.7 

225 

4.0 

112 

3.9 

479 
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DaUy  gage  height,  infeety  of  Little  Colorado  River  ai  Holbrook,  Ariz.,  for  1905. 
Day. 


Mar.       Apr.       May.      June.  ,   July.      Aug.      Bept.      Oct.       Not-.       Dec, 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19., 
20. 
21. 
22. 
23. 
24. 
25., 
26., 
27., 
28.. 
29., 
30.. 
31.. 


r 


5.45 

5.9 

5.9 

6.25 

6.8 

6.9 

6.45 

5.85 


6.1 

6.25 

5.ft'5 

6.05 

6.4 

5.5 

5.3 

5.55 

5.45 

5.45 

5.42 

5.42 

5.3 

5.22 

5.22 


5.4 

5.8 

5.7 

5.55 

6.45 

4.9 

6.15 

4.25 

6.35 

4.0 

5.3 

3.9 

4.75 

3.85 

4.65 

3.8 

4.6 

3.8 

4.6 

3.7 

4.65 

3.7 

4.6 

3.95 

4.7 

3.9 

4.6 

3.65 

6.45 

3.4 

6.8 

3.4 

7.35 

3.4 

5.55 

3.4 

5.8 

3.4 

4.65 

3.4 

4.7 

3.4 

3.4 

3.4 

3.35 

3.3 

3.2 

3.2 

3.0 

3.0 

3,0 

3.2 

3.4 

3.3 

3.2 

3,2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 


3.0 

3.0 

2.9 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

3.6 

3.05 

3.0 

3.0 

4.05 

3.25 

2.9 

3.0 

3.0 

3.0 

3.0 

3.0 

2.8 

3.25 

4.5 

4.05 


3.6 

3.5 

3.4 

3.3 

3.15 

3.15 

2.95 

3.3 

3.05 

3.2 

3.45 

3.55 

3.2 

3.2 

3.1 

3.25 

3.15 

3.0 

2.9 

2.9 

2.9 

3.0 

2.9 

2.9 

2.9 

3.75 

4.1 

3.5 

3.6 

3.5 

3.0 


3.3 

3.45 

3.3 

3.1 

4.2 

4.8 

4.16 

3.7 

3.7 

3.7 

3.4 

3.3 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

4.9 

4.46 

4.8 

4.1 

3.5 

3.7 

4.0 


3.6 

3.46 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 


3.1 

3.1 

3.1 

4.25 

3.9 

3.5 

3.2 

3.7 

4.85 

3.6 

3.6 

3.45 

3.4 

3.4 

3.3 

3.3 

3.2 

3.2 

3.1 

3.1 

3.1 

4.55 

4.25 

4.0 

3,7 

3.5 

a.  55 

5.75 

4.05 

3.80 


3.23 

3.5 

3.2 

3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.15 

3.2 

3.3 

3.4 

3.2 

3,1 

3.1 

3.1 

XI 

3.1 

3.1 

3.15 

3.2 

3.2 

3.2 

3,2 

3.4 

3.4 

3.45 

3.4 

3.4 


DaUy  discharge,  in  second-feet,  of  Little  Colorado  River  ai  HolbrooJe,  Ariz,;  for  1906, 
Day.  Mar. 


' I 

:::::::::::::::::::T:::::::i 
t i i 

9 ' i 

10 1 1 

11 ■ I 

12 ! ' 

13 1     1,03,') 

14 1 

'•'' I 

16 1 


Apr.    1 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  1 

1 

D«, 

792 

578 

145 

44 

170 

130 

220 

1 
30 

115 

940 

.558 

132 

44 

170 

160 

140 

301 

325 

940  ! 

1,055 

120 

22 

146 

76 

91 

**l 

95 

1,081 

88 

5 

120 

30 

87  1 

410  ' 

96 

1.570 

88 

5 

77 

280 

83  1 

295. 

S 

1,06.') 

44 

5 

77 

1,480 

79  1 

160 

« 

1,238  ' 

44 

6 

33 

545 

75 

60! 

95 

923 

44 

5 

120 

175 

75 

225 

70 

940  ' 



88 

5 

65 

175 

75 

1,620  j 

45 

776 

90) 

145 

5 

88 

175 

39 

195 

45 

872 

824 

120 

5 

125 

85 

39 

195  1 

70 

1,238  1 

616 

88 

5 

310 

SO 

39  1 

145 

95 

1,03,'-) 

408 

88 

5 

100 

16 

39| 

130  : 

140 

760  ' 

328 

88 

5 

85 

15 

29  ' 

130 

are 

744 

296 

88 

5 

50 

15 

29 

osl 

S6 

568  j 

280 

88 

170 

116 

16 

29 

«1 

4S 
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DaUy  dMutrffe,  in  seamd-feetf  of  Little  Colorado  River  at  Holbrook,  Ari2.,for  1905 — Cont'd. 


Day. 

Mar. 

1,015 
1,081 
958 
905 
1,190 
808 
744 
824 
792 
792 
782 
782 
744 
718 
718 

Apr. 

504 

520 

520 

5C6 

520 

552 

520 

1,238 

1,570 

2,075 

824 

905 

536 

552 

May, 

264 
2M 
232 
232 
312 
296 
216 
145 
145 
145 
145 
145 
145 
145 
145 

June.   July. 

"  -  -!-  - 

88     55 
88     44 
88     44 
88     344 
88     99 
88  ,    22 
77  [    44 
66     44 
66  '    44 
66     44 
44  !    44 
44      5 
44  ,    99 
44     488 

1    344 

1 

Aug. 

115 

80 

64 

64 

64 

80 

64 

64 

&1 

310 

1,200 

430 

340 

215 

60 

Sept. 

15 

15 

15 

15 

15 

15 

15 

1,760 

875 

1,480 

520 

155 

265 

46.5 

Oct. 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
19 
19 
19 

Nov. 

60 

60 

30 

30 

30 

860 

412 

325 

225 

160 

20,180 

7,295 

1,000 

260 



Doc. 

17 

45 

18 

45 

19        

45 

20 

45 

21 

45 

22 

70 

23 

95 

24 

95 

25 

95 

26 

95 

27 

205 

28 

J05 

29 

270 

30      

2a5 

31 

205 

Note.— Daily  discharge  obtained  by  indirect  method. 


Estimated  monthly  discharge  ofLiide  Colorado  River  at  Holbrook,  Ariz.,  for  1906. 
[Drainage  area,  17,630  square  miles.] 


Month. 


March  17-01... 

April 

May  (25  days) . 

June 

July 

Augoat 

September 

October 

November 

December 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


1.190 
2,075 
l,a55 

145 

488 
1,200 
1,760 

220 
20,180 

325 


The  period. 


Minimum. 


718  I 
504  > 
145  . 

44  ' 
5 

33  ' 

15 

19 

30 

45; 


I    Total  in 
Mean.    I  «cre-fcet. 


I  Socond-fcet 
I  per  square 
i       mile. 


I 


863 

915 

353 
82.6 
67.9 

163 

302 
50.7 
1,150 

113 


25,680  I 
54,450  , 
17,500  j 

4,015 

4, 175 
10,020  I 
17,970 

3,117  I 
68,960  : 

6,948  I 

213,700  : 


0.049 
.052 
.020 
.0017 
.0039 
.0002 
.017 
.0029 
.066 
.0064 


Depth  in 
inches. 


I 


0.027 
.058 
.019 
.0052 
.0045 
.011 
.019 
.0033 
.074 
.0074 
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Svmmary  ofobservatums  of  evaporation  ai  Hclbrook,  Ariz,,  in  1906. 
AUGUST. 


Day. 


2.... 
3.... 
4.... 
5.... 
6.... 
7.... 
8.... 

10.... 
11.... 
12.... 
13.... 
14.... 

16.... 
17.... 
18.... 
19.... 
20.... 
21.... 
22.... 
23.... 
24.... 
25.... 
2«.... 
27.... 
28.... 
29.... 
30.... 
31.... 


Period  (in  hours)  in  which 
measured  evaporation  has 
occurred. 


12  hours. 
24  hours. 

do... 

do... 

do... 

do... 

do... 

....do... 
....do... 

do... 

....do... 

do... 

....do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 


Amount 
of  evapo- 
ration. 


0.06 
.19 
.24 
.26 
.27 
.29 
.23 
.26 
.29 
.12 
.24 
.25 
.29 
.24 
.23 
.19 
.26 
.21 
.24 
.23 
.31 
.10 
.20 
.09 
.21 
.19 
.22 
.16 
.23 
.30 


Temperature  of  water 
in  pan. 


Temperature  of  water 
outside  pan. 


A.  M.  I  P.  M. 


66 
68 
78 
71 
72 
74 
71 
70 
68 
09 
09 
60 
70 
70 
70 
70 

69 ; 


72 
77 
77 
79 
80 
78 
78 
72 
75 
77 
78 
76 
77 
77 
78 
78 
78 
77  : 


Mean. 


70 

76 

69 

76 

70 

74 

70 

75 

70 

75 

70 

76 

71 

78 

71 

71 

70 

78 

71 

81 

72 

76 

72 

76 

71.5 
72.5 
78.5 
75.6 
75.0 
76.0 
71.5 
72.5 
72.5 
73.5 
72.5 
73.0 
73.6 
74.0 
74.0 
74.0 
73.0 
73.0 
72.5 
72.0 
72.5 
72.5 
73.0 
74.5 
71.0 
74.0 
76.0 
74.0 
74.0 


A.  M. 


66 
69 

71 
71 
72 
73 
70 
70 
69 
70 
TO 
69 
71 
70 
71 
71 
70 
70 
70 
71 
71 
-  71 
70 
71 
71 
71 
71 
72 
72 


P.  H.       Mean. 


72  i 

77 

78 

79 

80 

79 

78 

72 

75 

77 

78 

76 

77 

77 

77 

78 

77 

78 

77 

77 

75 

75 

75 

75 

78 

71 

77 

80 

76 

76 


n.5 

715 
•  7S.0 
75.5 
75.5 
75.5 
71.0 
72.5 
6  73,0 
74.0 
73.0 
73.0 
74.0 
73.5 
74.5 
74.0 
74.0 
73,5 

n.5 

«73.0 
73.0 

>73.0 
715 
74.5 
71.0 
74.0 
75.5 
74.0 
74.0 


I  Slight  wind. 


ft  Rain. 


e  High  wind. 
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Summary  of  ohservatians  of  evaporation  ai  Eolhrooky  Ariz,,  in  1905 — Continued. 

SEPTEMBER.  * 


Day. 


10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19.. 


Period  (in  hours)  in  which 
measured  evaporation  has 
occurred. 


M 

21 

22.... 

23 

24 

25....  ..... 

26--: 

27....' 

28.... 

29.... 

30 

24  hours. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

do... 

do... 

do... 

do... 

do... 

do... 


do. 
do. 
do. 
do. 
do. 


Amount 
of  evapo- 

Temperature of  water 
in  pan. 

Temperature  of  water 
outside  pan. 

ration. 

A.M. 

P.M. 

Mean. 

A.M. 

P.M.  1    Mean. 

0.19 

69 

76 

72.5 

70 

76 

73.0 

.24 

79 

78 

78.5 

70 

78 

74.0 

.26 

69 

71 

70.0 

69 

71 

70.0 

.06 

09 

70 

60.5 

68 

70 

69.0 

.09 

66 

66 

66.0 

67 

66 

66.5 

.11 

64 

70 

67.0 

65 

70 

67.5 

.14 

64 

73 

68.5 

65 

72 

68.5 

.18 

65 

71 

68.0 

65 

71 

68.0 

.18 

65 

73 

69.0 

65 

73 

69.0 

.17 

64 

72 

68.0 

65 

70 

67.5 

.16 

62 

73 

67.5 

63 

72 

67.5 

.22 

65 

71 

68.0 

65 

71 

68.0 

.21 

65 

72 

68.5 

66' 

72 

69.0 

.21 

66 

72 

09.0 

66 

72 

69.0 

.21 

61 

73 

67.0 

61 

73 

67.0 

.27 

65 

72 

68.5 

65 

72 

068.5 

.22 

63 

70 

66.5 

63  1          70 

0  66.5 

.20 

65 

68 

66.5 

65  1          68 

66.6 

.20 

59 

70 

64.5 

60 

70 

65.0 

.18 

60 

69 

64.6 

61 

70 

«5.5 

.17 

60 

70 

65.0 

61 

71 

66.0 

.16 

61 

71 

66.0 

62 

71 

66.5 

.06 

62 

62 

62.0 

62 

62 

62.0 

.0 

61 

65 

63.0 

61 

65 

63.0 

.0 

60 

60 

60.0 

60 

60 

60.0 

.10 

61 

61 

61.0 

62 

61 

61.5 

.14 

65 

72 

68.5 

64 

71 

67.5 

.09 

63 

61 

62.0 

63 

61 

62.0 

.05 

61 

59 

60.0 

63 

60 

61.^ 

.10 

55 

61 

58.0 

.56 

62 

59.0 

aHlj 

irh  wind. 
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Summary  of  obaervationa  of  evaporation  at  Holbrook,  Ariz.,  in  1906 — Continued. 
*  OCTOBER. 


Day. 

Period    (in   hours)    in   which 
measured   evaporation    has 
occurred. 

Amount 
of  evapo- 
ration. 

Temperature  of  water 
in  pan. 

Temperature  of  WAt» 
outside  pan. 

A.M. 

P.M. 

Mean. 

A.M. 

P.M.       Mean. 

1.... 

24  hours 

ao8 

.14 
.12 
.11 
.12 
.11 
.15 
.26 
.16 
.16 
.17 
.08 
.14 
.14 
.18 
.20 
.19 
.18 
.14 
.10 
.08 
.13 
.09 
.11 
.14 
.08 
.10 
.11 
.16 
.17 
.16 

55 
56 
50 
57 
59 
60 
50 
61 
58 
58 
58 
55 
56 
55 
55 
52 
50 
49 
50 
42 
42 
57 
52 
52 
50 
51 
48 
48 
49 
42 
41 

67 
68 
67 
69 
70 
70 
73 
65 
64 
65 
67 
62 
58 
60 
64 
57 
55 
53 
56 
49 
62 
64 
57 
58 
50 
54 
53 
52 
59 
60 
56 

61.0 
62.0 
63.0 
63.0 
64.5 
65.0 
66.0 
63.0 
61.0 
61.5 
62.5 
58.5 
57.0 
67.5 
59.5 
54.5 
52.5 
51.0 
63.0 
45.5 
52.0 
60.5 
54.5 
55.0 
54.5 
52.5 
50.5 
50.0 
54.0 
51.0 
48.5 

56 
57 
50 
57 
50 
60 
61 
60 
58 

06               61.11 

2.... 

do 

68 
67 

69 
09 

62.S 

3.... 

do 

63.0 

4.... 

do 

GtO 

6 

do 

fi4  L 

6.... 

do 

70  '            6S.0 

7.... 

do 

73               67  f 

8.... 

do 

64            •6i2.0 

9 

..do.. 

64                61  n 

10.... 

do 

58             64                61. H 

11.... 

do 

58 
55 
56 
54 
54 
51 
50 
49 
49 
42 
49 
56 
52 
51 
51 
51 

67                62.^ 

12.... 

do 

00  '             57.  S 

13 

do 

58               57.0 

14 

do 

60               57.0 

15.... 

do 

64  '            5fi.O 

16.... 

do 

56  '            53.5 

17 

...do 

54               52.0 

18.... 

do 

54               51.3 

19.... 

do 

56              52.^ 

20.... 

do 

48  i            45.0 

21 

...do 

59              54.0 

22 

do 

S               50.5 

23.... 

do 

56  1            54.0 

?4 

do 

57  1             54  0 

25 

..do 

56               54  5 

26.... 

do 

.*»                   5S  fi 

27..,. 

do 

49            52               SO.  5 

28.. 

..do 

50            52  1            51  0 

29."... 

...do 

50            57               53.5 

30 

do 

43            59               51.0 

31.... 

do 

42  ,          57               49.5 

1                1 

o  High  wind. 
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Summary  of  obs&rvaiiojis  of  evaporation  at  Holbrook,  Ariz.,  in  1905 — Continued. 

NOVEMBER.. 


I  Period    (in   hours)    in    which 
Day.       measured    evaporation    has 
octjurred. 


Amount 

of  evai)o- 

ratton. 


1.... 

24  hours 

0.07 
.00 
.06 
.04 
.02 
.03 
.07 

2 

do 

3.... 

do 

4.... 

do 

5 

' do 

6 

' do 

do 

8.... 

1 do 

9.... 
10.... 
11.... 

1 
do 

1 do 

do 

.(» 

.07 
.08 
.10 
.04 
.06 
.08 
.06 
.07 
.06 
.06 

12 

do      .     

13 

do 

14.... 

1 do 

15.... 

1 do 

16.... 

1 

!  ..do  

17.... 

do 

18.... 

1 do 

19 

1     do         

20 

i  ....do 

.08 

21 

1 do 

■  .a5 

22 

1 do 

.00 

23 

1  .  .  do 

.02 

24 

do 

.07 

25 

do 

.05 

26 

do 

.00 

27  ... 

.  ...do ^ 

.00  , 

28 

do 

,n 

2n 

1 do 

.00  1 

30  ... 

1 do 

1 

Temperature  ot  water 
in  pan. 


A.  M.      P.  M.  ,    Mean. 


42 

50  ' 
52  j 

50  ' 

51  ' 

45  1 
47 
43  I 

52  j 
43  1 
47 
45 
40 
43 
49 
44 
45 
45 
45 
45 
50 
45 
40 
41 
40 


a  High  Wind. 


52 


59  I 
54  1 
591 

54  I 

50  1 
55, 

47  I 
52  I 

48  i 
50' 
52  i 
54  I 

51  I 

52  1 
50l 

51  j 

52  , 
52  I 
50 
50 
48 
48 
48 
49 
49 
48 
49 
49 
45 


47.0 
51.0 
52.0 
55.0. 
52.0 
51.0 
52.5 
49.0 
49.5 
46.5 
47.5 
49.0 
48.5 
51.5 
47.5 
48.5 
48.0 
46.0 
47.5 
49.5 
47.0 
46.5 
46.5 
46.5 
47.0 
49.5 
46.5 
44.5 
45.0 
42.5 


Temperature  of  water 
outside  pan. 


A.M. 


43 

42 

50 

51 

50 

52 

50 

51 

47 

46 

45 

47 

44 

52 

44 

47 

46 

41 

45 

49.5 

45 

45 

45 

45 

45 

50 

45 

42 

41 

40 


P.M.       Mean. 


I 


51  I 

57  1 
54! 


47.0 
49.5 
52.0 
55.0 
51.6 
51.0 
52.5 
49.5 
49.5 
47.0 
47.5 
49.5 
49.0 
51.5 
48.0 
48.5 
48.5 
46.5 
47.5 
49.5 
47.5 
46.5 
46.5 
46.5 
47.0 
49.0 
46.5 
a  45.5 
45.0 
42.5 


IRR  1 7.: 
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Summary  of  observations  of  evaporation  at  HoibrooJCf  Ariz.f  in  1906 — Continued. 

DECEMBER. 


Day. 


1.... 
2.... 
3.... 
4.... 
5.... 
6.... 
7.... 
8. 


Period  (in*  hours)  in  which 
measured  evaporation  has 
occurred. 


9 

10....' 

11 

12.... 

13.. ..1 

14 

15 

16 

17... .1 

18....' 

19 

20....' i 

21....' 

22.. ..1 

"■■■■i 

24  hours . 
...-do... 
....do... 
....do... 
....do... 
....do... 
....do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 


do. 
do. 
do. 
do. 
do. 
do. 
do. 


Amount 
of  evapo- 

Temperature of  water 
in  pan. 

Temperature  of  water 
outside  pan. 

ration. 

A.M. 

P.M. 

Mean. 

A.  M.      P.  M.       Mean. 

0.08 

38 

48 

43.0 

41             48  '            44  5 

.00 

38 

42 

40.0 

40  '          42               41.0 

.05 

40 

45 

42.5 

40             42  ,            4[.0 

.00 

40 

45 

42.5 

40  1          45              42.5 

.04 

40 

45 

42.5 

40             45  ,             42.5 

.00 

40 

45 

42.5 

40            45  1            42  J 

.04 

40 

48 

44.0 

40            48               44  0 

.00 

40 

43 

41.5 

40             43  '             4],h 

.00 

40 

42 

41.0 

40  '          42  '            41.0 

.00 

40 

41 

40.6 

40            41  ,            40.5 

.00 

35 

38 

36.5 

34            38               3^0 

.00 

40 

42 

41 

40            42               41.0 

.00 

40 

42 

41.0 

40  1          42  1            41.0 

.00 

38 

41 

39.5 

34  •          40               37.0 

.00 

40 

43 

41.5 

40:          43               41.5 

.00 

39 

41 

40.0 

40            41  1            40.5 

.00 

39 

40 

39.5 

40            41               40.5 

.00 

37 

39 

38.0 

39            40  J            Xt.5 

.00 

37 

39 

38.0 

39  .          40              39.: 

.01 

35 

40 

37.5 

37  i         40  ^          ^ :. 

.00 

35 

40 

37.5 

36            40  I            3K0 

.00 

33 

38 

35.5 

34  1          39              3(15 

.00 

32 

34 

33.0 

32  1          34  ,            33.0 

1        ! 

CHEVL.ON    FORK    NEAR   WINSL.OW,  ARIZ. 

This  station  was  established  December  18,  1905.  It  is  located  4}  miles  above  the  mouth 
of  the  river,  in  sec.  34,  T.  18  N.,  R.  17  E.,  19  miles  east  of  Winslow,  Ariz. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  The  current  is  very 
swift  during  high  water.  At  extreme  low  water  the  current  is  rather  sluggish,  but  it  has  a 
good  velocity  at  ordinary  stage.  Both  banks  are  practically  vertical  cliflfs  about  33  (evt 
high.  A  dirt  bank  extending  about  12  feet  from  the  base  of  the  cliff  and  3  or  4  feet  high  ha.s 
been  deposited  at  the  foot  of  the  cliff  on  the  left  bank.  The  bed  is  of  solid  rock  excepting  a 
small  bank  of  sand  on  the  left  bank  which  is  alternately  deposited  and  scoured  out. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  and  stay  wins 
The  initial  point  for  soundings  is  the  face  of  the  eyebolt  to  which  the  tagged  wire  is  fasten«>d 
on  the  left  bank  of  the  stream.  A  secondary  cable  has  been  stretched  across  the  river  100 
feet  downstream  from  the  tagged  wire  for  use  in  making  float  measurements  at  very  hi^rh 
stages. 

An  automatic  water  stage  register  is  placed  on  an  overhanging  platform  26.5  feet  above 
the  bed  of  the  creek.  The  station  is  visited  and  the  register  reset  once  each  week  by  R.  L. 
Newman.  The  distance  to  the  center  of  the  first  band  from  the  top  of  the  baseboard  upixi 
which  the  register  sets  is  5.90  feet;  to  the  center  of  the  second  band,  from  the  same  pomt. 
9.57  feet.    The  base  of  the  register  baseboard  is  27.30  feet  above  the  datum  of  the  gage. 
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Discharge  measurements  of  Chorion  Fork  near  Window ^  Ariz.,  in  1906. 


Dat6. 


Hydrographer. 


I  wiain.|  a^^tion.  |  vplocity.  |  height.   ' 


Dis- 
charge. 


November  25  . .'  II.  S.  Reed  . 
December  19... do 


Feet. 

5.0  I 
42.0  I 


q.fl.     Ft.  per  sec. 


1.36 
104 


0.65 
.32 


Feet.     I   Sec.-/t. 


1.00 
2.10 


0.88 
33.3 


MISCEI^LANKOrS   MEASUKKMKNTS. 


The  following  miscellaneous  measurements  were  made  in  the  Little  Colorado  River  drain- 
age basin  during  1905: 

MisceUaneaus  discharge  jneasuremenis  made  in  LitUe  Colorado  River  drainage  bcu^in  in  1906. 


Date. 


Stream. 


Locality. 


August  19 1  Chevlon  Fork.. 

I 
August  19 ' do 

A  ugust  30 1 do 

September  10. . .  i do 

September  19...' do 

September  29. do 

October  9 , do 

October  18 t do 


Crossing  of  Hol- 
brook-WinsIow 
wagon  road. 

do 

do 

do 

....do 

do 

do 

do 


Width. 

Area  o( 
section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 

sec. 

Feet. 

Sec.-ft. 

26.7 

8.2 
7.9 

1.10 
1.39 

9.1 

26.7 

0.5 

11.1 

25.5 

13.7 

.92 

•7 

12.6 

2.3.6 

9.9 

.65 

.4 

6.4 

26.0 

7.0 

.65 

-5 

4.5 

24.0 

12.7 

1.34 

.7 

17.0 

19.7 

9.0 

1.03 

.5 

9.3 

20.1 

9.1 

1.16 

.5 

10.6 

VIRGIN  RIVER  DRAINAGE  BASIN. 
MUDDY  KIVJKR  NEA1«   MOAP.V,  NEV. 

Muddy  River  is  a  branch  of  the  Virgin,  one  of  the  more  important  tributaries  of  the  Colo- 
rado. The  stream  drains  a  long  narrow  strip  of  country  in  the  ea.stern  part  of  Lincoln 
County,  Nev.,  flows  southward,  and  joins  the  Virgin  about  25  miles  above  the  point  where 
the  latter  stream  enters  the  Colorado. 

The  gaging  station  was  established  January  1,  1904.  It  is  located  near  the  crossing  of 
the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad,  about  6  miles  downstream  from  Moapa, 
Xev.  The  station  is  above  the  Narrows  and  will  show  the  amount  of  water  available  for 
storage  at^  the  proposed  reservoir  site  in  the  Narrows. 

Tlie  channel  Is  straight  for  35  feet  above  and  below  the  station,  and  high,  brush-covered 
banks  slope  up  from  the  vertical  sides  of  the  channel.  The  immediate  banks  are  low,  but 
not  liable  to  overflow.  The  bed  of  the  stream  is  compos(.»d  of  sand  and  i.s  shifting.  It  is 
covered  with  vegetation,  which  is  kept  grubbed  out  near  the  station.  The  current  has  a 
moderate  velocity. 

Discharge  measurements  are  made  from  a  footbridge  450  feet  downstream  from  the  gage. 
The  initial  point  for  soundings  is  a  nail  driven  into  the  downstream  side  of  the  bridge  at  the 
right  bank. 

The  gage,  which  was  read  twice  each  day  during  1905  by  J.  V.  Houghton,  is  a  vertical 
.staff  nailed  to  a  post  driven  into  the  right  bank.  The  l^ench  mark  is  the  top  of  a  2-inch  post 
driven  into  the  ground  in  a  willow  clump  20  feet  from  the  gage  on  the  right  bank ;  elevation, 
9-90  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  196-197. 
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Daily  gage  height,  in  feet,  of  Muddy  River  near  Moapa,  Nev.,for  1905, 


1.. 
2., 
3.. 

4.. 

5.. 

6.. 

7., 

8.. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.      Feb. 


2.2 

3.6 

2.2 

3.6 

2.2 

3.6 

2.2 

3.6 

2.2 

3.6 

2.2 

3.6 

2.2 

3.6 

2.2 

3.6 

2.2 

3.6 

2.2 

3.4 

2.3 

3.4 

2.3 

3.3 

2.3 

3.3 

2.3 

2.7 

2.3 

2.7 

2.3 

2.6 

2.3 

2.6 

2.5 

2.5 

2.5 

2.4 

2.45 

2.3 

2.45 

2.3 

2.45 

2.2 

2.45 

2.2 

2.45 

2.1 

2.45 

2.0 

2.45 

2.0 

2.45 

2.0 

2.45 

2.0 

2.45 

2.45 



3.8 



Mar. 

Apr. 

May. 
2.1 

2.0 

2.0 

2.0 

2,2 

2.0 

2.0 

2.2 

2.0 

2.0 

2.2 

2.0 

2.0 

2.2 

1.9 

2.0 

2.2 

1.9 

2.0 

2.2 

2.0 

2.0 

2.2 

2.0 

2.0 

2.2 

2.0 

2.0 

2.3 

2.0 

2.0 

3.6 

2.0 

3.0 

3.8 

2.0 

3.5 

3.4 

2.0 

4.0 

3.4 

2.0 

4.2 

3.2 

2.0 

4.4 

3.2 

1.9 

4.4 

2.6 

1.9 

4.2 

2.4 

1.9 

4.0 

2.2 

1.9 

3.5 

2.1 

1.9 

3.5 

2.1 

1.8 

3.0 

2.1 

1.8 

2.2 

2.1 

1.8 

2.2 

2.15 

1.8 

2.2 

2.1 

1.8 

2.1 

2.1 

1.8 

2.0 

2.1 

1.8 

2.0 

2.1. 

1.8 

2.0 

2.1 

1.8 

2.0 

2.1 

1.8 

2.0 

1.8 

June. 


1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9  I 

1.9*1 


July.  '  Aug. 


1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.7 
1.5 
1.2 
3.6 
3.5 
3.4 
3.0 
3.0 
3.0 
2.5 
2.3 
2.3 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 


2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

6.5 

5.8 

2,5 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

1.90 

1.90 

1.90 


Sept. 


1.9 

2.0 

1.9 

1.95 

1.9 

1.9 

1.9 

1.9 

2.0 

1.9 

1.8 

1.8 

1.8 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.6 

2.15 


Oct.   I  Nov.  I   Dec. 


2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.0 

1.9 

1.9 

1.9 

1.9 

2.0 

2.15 

2.2 

2.2 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 


l_ 

2.3  i 
2.4, 
2.4 

2.4  i 

2.4  I 

2.4  I 

2.4  I 
2.4 

2.4 

2.5 
2.5 

2.4  I 
2.4  I 

2.4  I 
2.5 
2.5 

2.5  1 
2.5  I 
2.5  I 
2.5  ' 
2.5  I 

2.5  ' 
2.6 

2.6  ' 
2.6  J 
2.5 

i 


2.5 
2.5 
2.6 

2.6 
2-6 


2.7 

2.S 
2-55 
2.8 
2.7 


2L6 
it> 
2.6 
2.6 
2.6 
2.f 
2.6 
2.6 


GILA  RIVER  DRAINAGE  BASIN. 


l>ESCRTl»TION  OF  BASIN. 


Gila  River  rises  in  western  and  southwestern  New  Mexico,  receiving  its  waters  from  moun- 
tains having  an  elevation  of  from  7,000  to  8,000  feet.  At  the  point  where  it  crosses  into 
Arizona  it  still  has  an  elevation  of  6,000  feet.  From  this  place  it  flows  between  mountain 
ranges,  falling  rapidly,  until  at  Florence,  180  miles  away,  it  is  about  1,500  feet  above  s^ea 
level.  At  a  point  about  15  miles  above  Florence  the  river  emerges  upon  the  plains,  thrt>ugh 
which  it  winds  for  about  75  miles  before  receiving  the  waters  of  its  principal  tributary.  \\.e 
Salt.  From  the  junction  of  the  Salt  the  Gila  continues  west  and  southwest  and  enters  tin- 
Colorado  at  Yuma,  Ariz.,  near  the  southwestern  corner  of  the  Territory. 

The  principal  tributaries  are  the  San  Pedro  and  Santa  Cruz  rivers  from  the  south,  and 
the  San  Francisco,  Salt,  Aqua  Fria,  and  Hassayampa  rivers  from  the  north. 

San  Francisco  River  rises  in  the  southwestern  part  of  Socorro  County,  N.  Mex.,  and  fltm^ 
southwestward  into  Graham  County,  Ariz.,  where  it  unites  with  the  Gila.  The  basin  com- 
prises approximately  1,800  square  miles  of  high,  mountainous  country. 
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Salt  River,  though  considered  a  tributary  of  the  Gila,  is  in  fact  larger  both  in  catchment 
area  and  in  discharge.  It  receives  the  drainage  from  central  Arizona,  its  principal  tribu- 
tary, the  Verde,  flowing  southeasterly  and  south  from  the  mountains  and  table-lands  south 
of  the  Colorado  River.  The  Verde  Valley  is  situated  in  Yavapai  County,  Ariz.,  on  the  head- 
waters of  the  stream,  and  extends  from  a  canyon  above  Camp  Verde  to  a  point  about  10 
miles  below  the  fort.  About  a  mile  above  the  junction  of  the  Verde  and  30  miles  above 
Phoenix  the  Salt  enters  upon  the  plains  of  the  Gila  Valley. 

San  Pedro  River  rises  in  the  northern  part  of  the  Mexican  State  of  Sonora,  flows  north- 
ward for  more  than  100  miles,  and  empties  into  the  Gila  a  few  miles  below  the  town  of  Dud- 
ley ville,  45  miles  above  Florence,  Ariz.  Rising  in  a  country  of  very  light  snowfall,  the  river 
depends  for  the  greater  part  of  its  water  supply  on  the  frequent  showers  of  tl^e  rainy  seasons. 
It  flows  over  a  sandy  bed  between  high,  steep  banks,  and  during  the  dry  season  it  shrinks 
to  an  insignificant  stream  of  clear  water  which  rises  and  sinks  in  the  sand  with  the  varying 
depth  of  bed  rock. 

The  floods  of  the  upper  Gila  and  its  tributaries  are  usually  short  and  violent,  occurring 
during  the  months  of  January  and  February.  The  season  of  low  water  occurs  in  June  and 
July. 

OrLA  RIVER  NEAR  CLIFF,  N.  MEX. 

This  station  was  established  September  9,  1904.  It  is  located  9  miles  below  Cliff  post^ 
office  and  one-half  mile  below  the  mouth  of  Mangos  River.  It  is  40  miles  from  Silver 
City,  N.  Mex.  The  station  is  best  reached  by  stage  from  Silver  City  to  Gila  Store,  thence 
by  private  conveyance.  If  the  river  is  in  flood,  the  latter  part  of  the  journey  must  be  made 
on  horseback. 

The  channel  is  straight  for  400  feet  above  and  300  feet  below  the  station.  The  banks 
are  about  6  feet  high,  are  clean,  and  are  subject  to  overflow  during  extreme  high  water. 
The  bed  of  the  stream  is  composed  of  sand  and  gravel,  is  free  from  vegetation,  and  is  shift- 
ing. There  is  but  one  channel  at  all  stages.  At  low  water  the  channel,  although  straight, 
cuts  across  the  section  at  a  slight  angle;  during  freshets  the  channel  will  be  at  right  angles 
to  the  measuring  section. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
8oui\ding8  is  the  zero  of  the  ta^ed  wire. 

The  gage  is  read  twice  each  day  by  Mrs.  Winnie  P.  Clark.  The  original  gage  was  a  staff 
fastened  to  a  large  cottonwood  tree  on  the  east  side  of  the  river.  This  gage  was  carried 
out  by  heavy  freshets  in  the  early  part  of  1905,  but  observations  of  gage  heights  were  con- 
tinued on  a  temporary  gage  until  February  17,  1905,  when  the  station  was  temporarily 
abandoned.  On  May  22,  1905,  the  gage  was  reestablished  and  the  station  put  in  order, 
and  observations  of  gage  heights  were  again  begun.  The  bench  mark  is  a  point  marked 
"U.S.G.S.  B.M."  with  black  paint  in  a  blaze  on  a  sycamore  tree  N.  84°  E.  293  feet  from 
the  gage;  elevation,  8.55  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  data,  is  contained  in  Water-Supply  Paper 
No.  133,  United  States  Geological  Survey,  page  198. 
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Discharge  measurements  ofOUa  River ^  near  Cliffy  N.  Mex.,  in  1906. 


Date. 


June  14. . . 
Juno  14«»  . 
July?.... 
July  8. . . . 
July  9a  .. 
JulyQo  .. 


Hydrographer. 


'  Gage 
height 


F.  Asplind. 

do 

....do 

do 

....do 

....do 


July  24 '..•. ..do. 

July25 ' do. 

July  26 1 do. 

July  26a do. 

July  27 1 do. 

July  27 1 do. 

July27 ' do. 

July28 ' do. 

July28 j do. 

July  29 1 do. 

August  18 1 do. 

August  19 do., 


Dl»-    I 
oliarge. 


August  20 do. 

August  21 do. 

August  22 do. 

August  23.,... I do. 

August  24 do. 

August  25 1 do. 

August  26 1 do. 

August  27 do. 

September  19.. do. 


Feet. 

Sec.-ft. 

3.15 

358 

3.15 

337 

2.10 

85 

2.05 

73 

2.05 

82 

2.05 

73 

2.50 

153 

2.38 

126 

2.25 

110 

4.05 

602 

2.65 

192 

2.58 

173 

2.45 

144 

2.60 

178 

2.40 

131 

3.30 

338 

2.90 

184 

2.72 

106 

2.70 

95 

2.70 

93 

2.  SO 

120 

2.65 

96 

2.65 

74 

2.65 

74 

2.80 

121 

2.75 

111 

2.70 

71 

Date. 


Hydrographer.    l,«Xt.o£t 


Septcml)er  20. .    F.  Asplind  . 

Septeml)er  21 do 

Septemlier  22 do 

September  23 do 

Septemlxjr  24  « . ! do 

September  25. do 

September  25. .! do 

September  26.. I do 

Septemlxjr  27.. I do 

September  28.. I do 

October  26 ' do 

..do 

..do 

..do 


October  27. . 
October  28. . 
October  29. . 

October  30 do 

October  31 do 

Novemlxjr  1  . . ' do 

November  2 do 

Noveml>er  4 ...  I do 

November  5. ..' do 


November  21 . , 
November  22. 
Novemljer23o 
November  23. . 
November  24., 
November  25. , 
November  26. , 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Feet 

S(c-it 

2.70 

70 

2.65 

>y. 

2.75 

«j) 

2.75 

c 

10.20 

.5..tN 

3.85 

276 

3.65 

■r>2 

3.65 

2.11 

3.55 

301 

3.65 

225 

3.10 

lis 

3.10 

lis 

3.10 

i:i 

3.10 

11'* 

3.10 

111 

3.10 

121 

3.10  . 

131 

3.15 

lo4 

3.35 

"JA 

3.35 

1'* 

3.25 

IM 

3.98 

31  •■ 

5.85 

1,*I 

6,00 

1.210 

5.15 

714 

4.60 

*w 

4.43  ' 

c: 

a  Float  measurement. 
Daily  gage  height,  in  feet,  of  Gila  River,  near  Cliff,  N.  Mex.,for  1905. 


Day. 

Jan. 

1 

.9.5 

2 

.9 

3 

.9 

4 

.9 

5 

.9 

6 

.9 

7 

.9 

8 

.9 

9 

93 

10 

11 

12. 
13. 


Feb. 

1.05 

1.05 

1.67 

3.97 

4.07 

4.02 

3.4 

2.9 

2.72 

2.6.') 

2.6 

2.5 

2.3 


May. 


June, 


14 1...         . 

2.  1.') 

15 

2.12  ' 

16 

2.8      

17 

6.45 

18 

19 ! 

July. 


2.18 

2.18 

2.18 

2.18 

2.18 

2.12 

2.1 

2.08 

2.05 

2.a5 

2.08 

2.1 

2.18 

2.18 

2.18 

2.15 

2.12 

2.18 

2.22 


Aug.      Sept. 


2.9 

2.85 

2.8 

2.9 

3.25 

2.9 

2.9 

3.55 

3.1 

3.48 

3.5 

3.4 

3.15 

3.07 

3.02 

2.95* 

2.9 

2.95 

2.75 


2.82 

4.4 

3.8 

3.6 

3.9 

3.75 

3.52 

3.5 

3.85 

3.65 

3.5 

3.  .32 

3. -22 

3.2 

3.1 

2.95 

2.9 

2.82 

2.72 


Oct. 

3.85 

3.7 

3.62 

3.52 

3.42 

3.4 

3.3 

3.28 

3.22 

3.2 

3.18 

3.15 

3.15 

3.12 

3.1 

3.1 

3.1 

3.1 

3.12 


Nov. 


D«c 


3.1 

3.12 

3.12 

3.22 

3.35 

3-35 

3.4 

4.17 

4.12 

4.05 

3.85 

3.72 

3.6 

3.a5 

3.5 

3.42 

3.4 

3.35 

3.3 


6.4i 

5..> 
5.0 
475 

4.e 

4.6 

4.6 
4.6 
4.35 

4.:. 

4..> 
4.4,1 
4.4 
4.4 
4.7 


GILA    RIVEB    DRAINAGE   BASIN.  161 

I>aUy  gage  height,  in  feet,  ofOila  River,  near  Cliff,  N.  Mex.,for  i905— Continued. 


Day. 


30., 
21., 
22., 
23., 
24,, 
25., 
26. 
27. 
2S  , 
29. 
30. 
31., 


I  Jan.       Feb.   {   May. 

,  — ] 1 — _ 

:  !•■  i:::: 

,        1.1      1.... 

I      1.09  1.... 

I       1.09    .... 


1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 


1 


4.2 

4.05 

4.0 

3.92 

3.85 

3.72 

3.68 

3.62 

3.52 

3.4 


June. 


2.7 

2.65 

2.52 

2.45 

2.38 

2.38 

2.28 

2.28 

2.25 

2.25 

2.22 


July. 


2.28 

2.35 

2.3 

2.3 

2.32 

2.32 

3.37 

2.55 

2.6 

3.28 

3.65 

2.05 


Aug.      Sept. 


2.7 

2.7 

2.8 

2.67 

2.67 

2.67 

2.85 

2.72 

2.65 

2.65 

2.62 

2.7 


2.7 
2.68 
2.72 
2.75 
4.88 
3.78 
3.58  I 
3.55  I 
3.6    I 
3.48  I 
3.9    ! 


Oct. 


3.1 

3.1 

3.1 

3.08 

3.08 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 


I 


1 

Nov. 

Dec. 

1 
3.2 

4.52 

3.22 

4.48 

3.95  1 

4.42 

5.8    ! 

4.36 

5.1    1 

4.22 

4.6    1 

4.16 

4.42  j 

4.15 

11.9 

4.15 

9.9 

4.18 

8.25  1 

4.2 

7.1    1 

4.2 

1 

4.2 

Daily  discharge j  in  second-fpet,  ofGUa  River,  near  Cliff,  N.  Mex.,  for  1905. 


Day. 


1.. 
2.. 
3.. 

4.. 

5.. 

6. 

7., 

8. 

9. 
10., 
11. 
12., 
13.. 
14.. 
15.. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


May. 


June. 


648 
596 
582 
556 

532  ! 
490 
478  I 
458  I 
426  ' 
390  1. 


405 
396 
414 
420 
420 
375 
360 
381 
458 
436 
375 
346  I 


July.  !  Aug. 


,1 


310 
282 
268 
250 
237 
218 
198 
186 
168 
144 
129 
129 
110 
110 

lot 

104 
99 


93  1 
93  I 


83| 

^ 

77| 
72 
72  I 
77  I 
80  ! 
93 
93  ! 
93> 


93 

99, 
110  , 
123 
113 
113 
117 
117 
381 
164 
178 
354 
436 


lo5 
150 
130 
166 
270 
165 
165 
436 
250 
418 
420 
385 
270 
235 
215 
185 
165 
185 
110 
95 
95 
130 
85 
85 
85 
150 
100 
80 
.  80 
65 
95 


Sept. 

87 
411 
266 
216 
280 
246 
199 
105 
267 
225 
195 
165 
147 
144 
127 
106 
98 
87 
73 
70 
68 

t^ 

77  I 
602  I 
251  i 
211  I 
205  I 
215  I 
192  j 
280 


Oct.  '  Nov. 


268 
235 
219 
219 
183 
179 
161 
158 
147 
144 
141 
136 
136 
130 
127 
127 
127 
127 
130 
127 
127 
127 
120 
120 
127 
127 
127 
127 
127 
127 
127 


127 
130 
130 
147 
170 
170 


Dec. 


1T9  I 
348  j 
335  I 
317  I 


216 

225 

196 

183 

179 

170 

161 

144 

147 

292 

986 

715 

490 

419 

13.640 

9,835 

6,700 

4,515 


3,190 
2,387 
1,570 
1,247 
810 
6.55 
632 
550 
498 
490 
490 
490 
470 
450 
460 
430 
411 
411 
630 
458 
442 
419 
397 
361 
342 
342 
342 
349 
356 
365 
356 


Note.— Daily  discharge  obtained  by  indirect  method. 
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EstinmUd  monthly  disckargt  of  Gila  River ,  near  Cliffy  N.  Mex.^for  1905. 
[Drainage  area,  2,450  square  miles.] 


Discharge  in  second-feet. 


Month. 


May  22-31 . . 

June 

July 

August 

September. 

OcLober 

November., 
Dec-ember. . 


Maximum, 

&18 
458 
436 
436 

&n 

268 
13, 6W 
3,19a 


The  iieri'Ml . 


Minimum. 


390 
99 
72 
65 


120 
127 
342 


Mean. 


Total  in 
acre-feet. 


516  \ 
272 
133 
182 
192 
149  I 
1,392  I 
665 


10,230 
16,180 

8,178 
11,190 
11,420 

9,162 
82,830 
40,890 


Run-off. 


Sctcond-feet 

per  square 

mite. 


190,100  I 


0.211 
.111 
.054 
.074 
.078 
.061 
.5<SS 
.271 


Depth  T 
incht'ji. 


0.  r)?" 
.Vl\ 


Gil. A  RI\TCR  AT  SAX  CARIX>S,  ARIZ. 

This  station  was  cst^blislicd  July  11,  1899,  in  connection  with  the  investigation  of  \\w 
water  supply  of  the  Gila  Valley.o  It  is  located  one-half  mile  south  of  the  Indian  agency  at 
San  Carlos  and  below  the  mouth  of  San  Carlos  Creek. 

The  channel  is  straight  for  some  distance  above  and  below  the  station,  and  the  water  i« 
comparatively  swift.  The  right  bank  is  higli,  but  the  left  is  low  and  liable  to  overflow. 
Tlie  bed  of  the  stream  is  sandy  and  shifting. 

Dischai'ge  measurements  are  made  from  a  cable  and  car  a  short  distance  above  the  ga^e 
rod.  The  gage  at  this  station  is  read  by  R.  11.  Ross.  The  original  gage  was  an  inclined  rod 
securely  fastened  to  posts  driven  into  the  left  bank.  During  the  heavy  floods  of  January. 
Febniary,  and  March,  1905,  the  cable  and  gage  were  washed  away,  and  there  are  breaks  in 
the  gage  records  for  those  months.  In  April  and  May,  190^5,  the  station  was  visited  by  ilr. 
Gerard  II.  Matthes,  who  constructed  an  approximate  gage  record  covering  the  period 
between  April  1  and  May  14,  based  on  the  data  available  at  that  time.  On  May  14  a  chain 
gage  was  established  on  the  right  bank  of  the  river  about  500  feet  below  the  new  cable.  In 
August,  1905,  new  cables  were  placed  in  position  and  the  station  was  rebuilt.  Owing  to  the 
fact  that  the  channel  left  the  chain  gage  during  low  water,  an  inclined  gage  was  placed  on 
the  right  bank  of  the  stream  alx>ut  60  feet  above  the  cable  for  use  at  low  stages.  The  zen> 
of  this  gage  coincides  in  elevation  with  the  zero  of  the  chain  gage.  The  bench  marks  are  as 
follows:  (1)  Nail  in  cottonw(X)d  tree  on  edge  of  bank  50  yards  upstream  from  gage;  eleva- 
tion, 23.38  feet.  (2)  Nail  in  cottonwood  tree  near  ditch  back  of  gage;  elevation,  20.58  fret. 
(3)  Three  nails  driven  at  the  same  level  in  three  forks  of  old  cottonwood  tree  on  irrigating 
ditch  one-third  mile  north  of  gage ;  elevation,  23.85  feet.  Elevations  are  above  the  zero  of 
the  gage.    This  station  was  discontinued  December  31, 1905. 

Infonnation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  38,  pp  313^14;  50,  p  385:  66,  p  98;  85,  pp  32-33;  100,  p  48;  133,  p  199. 

Dist-hargo:  WS  38,  p  314:  50,  p  386;  66,  p  99;  85,  p  33;  100,  p  50;  133,  pp  200-202. 

Discharpo,  moan  daily:  WS  133,  p  203. 

DischarRo.  monthly:  Ann  21,  iv,  p  332;  22,  Iv,  p  397;  WS  75,  p  179;  85,  p  35;  100,  p  51;  133,  p  2M. 

(;ag('  heights:  WS  :w.  p  314;  50,  p  386;  66,  p  99;  85,  p  34;  100,  p  49;  133,  p  202. 

iry(lrogra[)hs:  Ann  21,  iv,  p  332:  22,  iv,  p  398;  WS  75,  p  180. 

Rating  tables:  WS  39.  p  452:  52,  p  520;  85,  pp  34-35. 


oTho  results  of  this  investigation  arc  set  forth  in  Watcr-Supply  and  Irrigation  Paper  No.  33,  entilk 
'Storage  of  Water  on  Uila  River,  Arizona,"  by  J.  B.  Ltppincott. 
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Discharge  measurements  of  Gila  River  at  San  CaloSy  Ariz.,  in  1905. 


Date. 


January  6 

June  14 


June  25 

June  30 

July  U 

July  31 

Augusts 

August  11 

September  17 . 
September  24 . 
September  30 . 

October  9 

October  12.... 
October  21.... 
October  24. . . . 


Hydrographer. 


R.  IT.  Ross 

Matthes  &  Rabin- 

novitz. 
F.  Rabinnovitz . . 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Gage     Dis-  , 
height,  charge. 


Feet.  ^Sec.-ft. 
1.45  j  127 
11.12         422 


10.80 
10.50 
10.82 
11.44 
11.15 
11.57 
11.50 
11.35 
12.10 
11.40 
11.30 
11.15 
11.10 


28 

58 

178  I 
243  ' 
213  I 
957  I 


Date. 


Hydrographer.    ^^W. 


Dis- 
.  charge. 


760 
100 
78 
36 
46 


I 

October  15 F.  Rabinnovitz. . . 

October  17 1 do | 

October  26 ' do ' 

October  28 do > 

October  30 | do ' 

November  2 do ' 

November  4 do | 

November  0 do 

November  10 do j 

November  13  . . ' do 

November  15 . . ' do 

November  17 .  .1 do 

Noveml>er  20 . . ' do ' 

November  22 do | 

November  24 do 


Feet.  Sec.-ft. 


11.25 
11.20 
11.05 
11.00 
11.05 
11.15  I 
11. 10 
11.45  ! 
12.45  ' 
11.90  ' 
11.75  I 
11.80 
11.70 
12.00 
13.20  I 


117 

65 

42 

28 

57 

58 

76 

292 

1,438 

766 

461 

492 

381 

951 

3,237 


DaUy  gage  height,  in  feet,  of  Gila  River,  at  San  Carlos.  Ariz.,  for  1905. 


Day. 

Jan. 

Feb. 

1                                       w                    .         . 

1.5 
1.5 
1.5 
1.5 
1.45 
1.45 
1.45 
1.45 
1.45 
7  0 

1  7 

2 

1.7 

3 

1.7 

4 

5.55 

5 

4.9 

6 

4.9 

7 

4.4 

8 

3.8 

9 

3.42 

10 

II 

.7    1 
3.  IS  1 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20- 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


I 
i 
i 
I 
I 
I 

1 
3.05 

2.95 

2.78  ' 

2.7 

2.85 

5.05 

7.9 

9.0 

4.45 

3.7 

3.35 

3.2 

3.65 

4.95 

3.75  I 

3.4    I 

3.3    i 


Mar. 

5.6 

5.3 

5.5 

5.4 

5.35 

4.9 

4.5 

4.8 

6.7 

5.55 

5.1 

4.6 

4.1 

5.1 

5.1 

4.5 

8.0 


1  Apr. 

May. 

June. 

July. 

] 

_1 

I 

1 

13.35 

11.05 

10.5 

1  12.8 

13.3 

11.05 

10.5 

1  13.65 

13.3 

11.01 

10.5 

1  14.4 

13.2 

11.99 

10.5 

14.35 

13.0 

11.01 

10.5 

'  13.45 

12.85 

11.02 

10.5 

1  12.8 

12.6 

11.99 

10.5 

13.0 

12.35 

11.07 

10.5 

12.7 

12.3 

11.11 

10.5 

12.75 

12.2 

11.36 

10.5 

j  12.9 

12.2 

11.26 

10.55 

14.7 

12.2 

11.25 

10.38 

14.9 

12.05 

11.22 

10.62 

1  14.65 

11.95 

11.14 

10.88 

14.15 

11.9 

11.14 

10.7 

14.1 

11.86 

11.08 

10.68 

Aug.     Sept, 


■I- 


14.3 

14.5 

14.0 

13.9 

13.75 

13.7 

13.7 

14.3 

14.5 

14.85 

14.6 

14.0 

13.7 

13.45 


11.82 

11.81 

11.8 

11.77 

11.69 

11.65 

11.50 

11.57 

11.48 

11.43 

11.35 

11.28 

11.21 

11.16 

11.13 


11.06 

11.07 

11.05 

11.01 

11.26 

10.72 

10.92 

10.9 

10.84 

10.79 

10.72 

10.66 

10.62 

10.55 


I  10.6 
10.58 
10.5 
I  10.48 
I  10.45 
I  10.28 
I  10.18 
I  10.13 
I  10.13 
'  10.1 
I  10.11 
I  10.87 
I  11.5 
1  11.58 
11.4 


11.38 
11.3 
11.16 
11.2 
11.15 
11.12 
11.1 
11.22 
11.78 
11.52 
11.52 
11.42 
11.34 
11.38 
j  11.27 
'  11.1 
!  11.07 
I  11.02 
j  11.04 
11.1 
11.04 
11.55 
11.17 
11.56 
|oll.45 
11.45 
11.35 
11.22 
11.65 
11.1 
11.1 


Oct.      Nov. 


11.38 

11.22 

11.3 

11.8 

11.8 

12.6 

12.35 

12.17 

11.8 

11.92 

11.95  I 

11.8    j 

11.7    1 

11.65  I 

11.6    I 

11.5    j 

11.5    I 

11.42  I 

11.3.5  j 

11.32  I 

11.28  ' 

11.25 

11.25 

11.75 

12.08 

12.62 

12.35 

12. 15 

12.0 

12.08 


I 


12.05 

11.88 

11.9 

11.82 

11.72 

11.62 

11.52 

11.48 

11.4 

11.35 

11.35 

11.32 

11.3 

11.28 

11.22 

11.2    i 

11.2    I 

11.15 

11.15' 

11.15  I 

11.15  I 

11.15  I 

11.12  ; 

11.1    I 

11.1    I 

11.05  I 

11.0    . 

11.0    1 

11.0    I 

11.02 

11.08  ' 


11.15 

11.15 

11.12 

11.1 

11.18 

11.48 

11.42 

11.7 

12.78 

12.48 

12.2 

12.05 

11.92 

11.8 

11.78 

11.72 

11.75 

11.7 

11.66 

11.68 

11.65 

12.0 

13.02 

13.2 

13.1 

12.8 

14.88 


I 


o  Qage  washed  out.    River  changed  its  course.    New  gtvgc  set  same  level. 
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STREAM   MEASUREMENTS   IN   1905,  PART   XI. 


GILuA  RIVER  AT  I>OME  (GII^V  CITl'),  ARIZ. 


This  station  was  established  October  15,  1903.  It  is  located  20  miles  above  the  junction 
of  the  Gila  with  the  Colorado.  The  point  of  gaging  first  established  was  one-fourth  mile 
north  of  the  depot  at  Dome.  The  river  now  flows  in  a  channel  fully  1  mile  north  of  the 
original  channel. 

The  Gila  carries  an  enormous  amount  of  mud  and  sand.  At  times  the  waves  of  sand 
traveling  along  the  bed  of  the  stream  are  so  large,  the  current  is  so  swift,  and  the  stream 
to  shallow,  that  the  water  is  broken  into  a  unifonn  succe^on  of  waves  2  feet  high  and 
over.  During  1905  there  have  been  ten  floods  reaching  a  maximum  mean  dischai^  for 
twenty-four  hours,  as  follows:  Two  floods  of  95,000  second-feet  or  over;  1  flood  of  80,0(10 
second-feet  or  over;  2  floods  of  •tt),000  second-feet  or  over;  5  floods  of  13,000  second-fetn 
or  over.  At  every  flood  the  channel  shifts.  The  valley  at  its  narrowest  is  half  a  mile 
wide  and  the  waters  may  occupy  any  part  or  all  of  it.  There  is  no  place  on  the  lower  part 
of  the  Gila  where  a  permanent  cable  C4in  be  erected  at  a  reasonable  expense. 

Up  to  about  8,000  second-feet  discharge  measurements  are  made  by  means  of  a  boat 
and  cable  above  that  by  means  of  floats.  When  the  Colorado  above  the  Gila  is  known 
to  be  constant  the  crest  of  the  flood  is  measured  after  it  joins  the  Colorado  at  Yuma,  and 
an  allowance  of  5  per  cent  is  made  for  flattening  of  the  crest  between  Dome  and  Yuma. 

The  gage  observer  is  B.  Rinehart.  Fourteen  gages  have  been  put  in  by  the  hydrographer 
since  the  establishment  of  the  station,  not  including  temporary  rods  placed  by  the  observer. 

The  permanent  bench  mark  is  a  standard  United  States  Geological  Survey  iron  post  at  the 
southwest  comer  of  depot  under  platform,  marked  **  189  Y";  elevation,  189.60  feet  above 
sea  level  and  31.97  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  133,  p  204. 
Discharge:  133,  p  205. 
Discharge,  monthly:  133,  p  206. 
Gage  heights:  100,  p  27;  133,  p  206. 

Discharge  measurements  of  Gila  River  at  Dome  (Gila  City),  Ariz.,  in  1906. 


Date. 


Hydrographer. 


i  Gaee  I    Dis- 
, height,  charge. 


Date. 


do. 


January  14. . . . 
January  15 . . . 

January  15 do 

January  16 do 

January  17 ' do 

January  24. do 

February  8 do 

March  20 1 do 

ApriU I do 


Feet. 
W.D.  Smith 8.25 


9.20 
9.90 
12.80 


Sec.-ft. 
3,323 
4,287 
4,941 
17,300 
14.fiO  023,000 
6.10  2,305 
16.95  080,000 
13.10  a95,000 
9.00  I  66.552 


Aprill4 

May30 

June  13. 

September  19. 

Octobers 

October  9 

November  28.. 
November  29. . 


Hydrographer. 


I  Gace 
|heig!iT. 


Di5- 
churpf 


W.  D.  Smith. 

....do 

....do 

do 

....do 

....do 

....do 

....do 


Feet. 

12.60 
7.00 
5.90 
3.70 
6.00 
4.70 
7.10 

14.70 


I 


Sec.-iK 

;« 

.13 

374 
2.4^7 

rf95,000 


I 


a  Estimated  from  gaping  at  Yuma,  Ariz. 
6  Float  mcasuremtMit. 

c  Measurement  made  4  miles  above  Yuma,  Ariz. 

d  Estimated  from  the  discharge  of  the  Colorado  River  at  Yuma  and  from  gage  observations  at  l>)nh' 
Picacho,  and  Laguna. 
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Daily  gage  heighi,  in  feet,  ofOila  River  at  Dome  (GUa  Ciiy)^  Ariz.j  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

8.05 
10.65 
11.55 
9.5 
8.0 
7.3 
6.15 
5.4 
5.2 
5.0 
8.0 
9.2 
7.6 
7.5 
9.25 
11.8 
10.5 
11.15 
12.55 
13.1 
11.0 
10.5 
10.3 
10.1 
9.9 
9.7 
9.5 
9.3 
9.1 
8.9 
8.7 

Apr. 

8.6 
8.5 
8.3 

May. 

9.1 

8.8 

K  Q 

June. 

6.7 
6.5 
6.0 



July. 


Sept.  ' 

r 


Oet. 

Nov. 

Dec. 

1  

3.1 
2.75 
2.45 
2.3 
3.55 
7.0 
14.0 
16.95 
15.45 
13.1 
10.75 
7.2.5 
4.25 
6.75 
5.0 
4.0 
4.55 
4.8 
10.95 
11.  a5 
12.05 

ll.&T 

,5.7 

5.0 

6.0 

9.05 

8.a5 

8.1 



2 



4.4 

3 

&6 
6.4 
6.0 
5.6 
5.0 

4              

8.6    1      8.7 
8.9    1      8.3 
9.6          8.4 
9.8          8.3 
9.0    1      8.0 

8.8  8.0 

8.9  1      8.0 
9.0    1      V.7 
8.9    !      8.2 

10.7           8.0 
12.6           7.8 

4.2 

5       



8.2 

6 

t      '■' 

8.0 

7                           .   .   .   . 

3.0 
7.0 
7.5 
7.8 
7.95 
9.45 
13.7 
14.6 
12.0 
10.1 
8.7 
8.05 
7.45 
6.65 
6.1 
5.75 
5.45 
5.25 
4.95 
4.6 
4.1 
3.6 

7.7 

g 

1      3.9 

7  6 

9       

4.7 

7.5 

10 



3.8 

7.7 

11                    

4.3 

7.6 

12         

5.9 
5.9 

3.7 



2.7 

7.4 

13 

4.8 
4.6    . 
4.4 

4.0 
3.7 

14 

4.5 
5.0 
5.0 

7.4 

15         

11.55 
10.8  . 
10.0 
9.35 
8.85 

8.  as 

8.05 
8.4 

8.85 

7.9 
8.0 
8.0 
7.9 
7.6 
7.8 
7.6 
7.7 
7.8 

16 

6.0 

3.6 

7.6 

17 

3.8  . 

3.6 

18             

5.9 

3.6 

4.6 

7.6 

19     

-1 

3.5 

JO 

5.7 
5.4 
5.1 

3.5 



3.5 


4.2 

7.6 

21                         

3.6  1. 

3.5  i 

3.5  1 

1 

I" 

22 

4.1 

7.6 

23 *. 

7.7 

24 

8.75         7.6 
9.05         7.5 
9.65         7.5 
9.65         7.6 
9.7     1      7.4 
9.65  ,      7.2 
9,4    '      7.0 
'       R  0 

4.1 

7.7 

25           

26 

4.9 

1 

4.1 

7.8 

27                           .   . 

1 

28                  

4.7 

1 





6.1 
14.7 
12.6 

7.6 

29 

1 

30 

.     4.5 

i 

7.4 

31                        ... 

1 

7.4 



1 

NcjTE.— No  gage  record  June  4  to  12.    No  flow  during  August. 


DaUy  discharge,  in  second-feet,  of  Gila  River  at  Dome  {Gila  City),  Ariz.,  for  1906. 


Day. 

Jan. 

Feb. 

I ' 

80 

2 

3 

4 

5 ; 

28(3 

6 ' 

2,220 

7 ' 

20,800 

8 ' 

82,000 

9 .            ...     '  

35,800 

10... 

2,220 
2,600 
2,840 
2,960 
4,680 
18,600 

14,900 

U... 

6,900 

\2... 

2,920 

13 

60 

14 

1,920 

15 

300 

1« 

May.  I  June. 


_l 


5,160 

21,600 

34,000 

11,800 

5,000 

3,050 

1,050 

460 

370 

\      300 

5,000 

10,000 

3,800 

'  3,600 

,10,300 

39,000 


6,800 

6,800 

6,  too 

V,300 

8,500 

12,400 

|l3,800 

:  9,«X)0 

I  8,100 

i  8,500 

I  9,000 

I  8,.'50() 

'22,000 

|64,000 

134,000 

|23,000 


9,500 
8,100 
8,500 
7,700 
6,000 
6,400 
6,000 
5,000 
6,000 
5,000 
4,100 
6,W)0 
5,000 
4,400 
4,700 
5,000 


1,&50 
1,550 
900 
880 
860 
840 
830 
810 
790 
770 
7.50 
730 
720 
720 
740 
750 


July. 

Sept.     Oct.  '  Nov.  1  Dec. 

1            '            1 

280 

! ' 30,700 

270 

1 ' 1  24.400 

240 
210 
180 
150 
140 
120 
100 
90 
80 
60 
60 
60 
40 
30 

1      940    18,200 

1      870    '  11,900 

1      750    6,700 

,      630    '    5,000 

450  ' 4,100 

1      400  ^ ,    3.800 

360  , 1    3,600 

i      300  1 1     4,100 

i      240  ' 1    3,600 

'      200  j.: '    3,300 

390  1      1.50  1 '    3,300 

330  1      100  !      390       3,300 
270  1        60         450       3,400 
180  ;        40         460  1    3,600 
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Daily  discharge ,  in  second-feet ,  of  Gila  River  at  Dome  {Gila  City) ,  Ariz. ^  for  1906 — CoDt'd. 


Day. 


17. 


Jan.  '  Feb.  '  Mar.  Apr.  !  May. 


26,000  !   140  ,20,000  l.^SOO  |  5,000 

230  [27,800  10,900  4,700 

8,300  j  3.80O 


18 |IO,200 

19 '  o,QM   24,800  62,000 

20 1  3.690   42,800  ft^OOO 

21 13,060   45,200  25,5C0 


22 2,560 


23. 
24. 
25. 
26. 
27, 
28. 
29. 


1,990 

1,660 

1,460 

1,290 

1,180 

1.020 

830 

560 

310 


40.200  20,000 
630  IS. 000 
:iOO  '  16, 100 
900    14,500 

9,250 

5,150 

5,300 


6,200 
5,150 
6,400 
8,300 
7,900 
9,250 
13,100  12,750 
11.800  12,100 
10.600  13,100 
9,500  12,7.50 
8,500    11,200 


4,400 
3,800 
4,100 
4,400 
3,800 
3,500 
3,500 
3,500 
3,300 
2,800 
2,350 


,700  I I  2,150 


June. 


740 
720 
690 
660 
620 
570 
520 
480 
450 
420 
390 


July.    Sept.  I  Oct 


90  1 

30 

80 

20 

60    . 

40    . 

30  !. 

20    . 



Nov. 


380  ' 

SOO 

260 

210  I 

200 

180 

180 

180  I 

180 

180 

4S0 

360  ' '       780, 

330    9L5.C00 

300  , 36,900  . 


Dfc. 

3.:ir. 
3,  HI 

3.-"' 

3.  HI. 

4.  l'»' 
4.M> 
4._'t< 
4  *V 
4,(11) 
3.»i 
3.4i«' 

3..\fl 


Note.— Daily  discharge  oV)taincd  from  several  rating  tables,  each  covering  a  short  period  of  t 
Discharge  estimated  for  missing  gage  heights.    No  flow  during  August. 

Estimated  monthly  discharge  of  Gila  River  at  Dome  {Gila  City),  Ariz.,  for  1905. 
[Drainage  area,  71,050  square  miles.] 


Month. 


January — 
Felinmry.. 

March 

April 

May 

J  uno 

July 

August 

Septcml>er. 

OctolxT 

Noveml)er. 
Decern  lK»r.. 


The  year. , 


Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


95,000  i 


0 

0 

300 

5,150 

2,150 

300 

0 

0 

0 

0 

0 

3,300 


3,077 
12,250 
-16,590 
12,910 
4,874 
725 
70.6 
0 
4a7 
179 
4,557 
6,100 


Total  in 
acre-feet. 


189,200 

680,300 

1,020,000 

768,200 

299,700 

43,140 

4,341 

0 

2,957 

11,010 

271,200 

375,100 


Run-off. 


5,115 


3.665,000 


Seoond-fect'p    ,hm 


0.043 
.172 
.233 
.182 
.069 
.010 
.00099 
.0 

.00070 
.0025 
.064 
.066 


oasn 

.iTy 

.iwo 
.oil 

.0011 
.0 

.ooo> 

.OftS 

.071 

.099 


.072 


SAX  FRANCISCO  RIVER  AT  ALMA,  N.  MEX. 

This  station  was  established  October  18,  1904.  It  is  located  about  one-half  mile  south 
of  Alma,  N.  Mex.,  and  85  miles  northwest  of  Silver  City.  It  is  best  reached  by  stage  fmoi 
Silver  City,  which  makes  the  trip  daily  except  Sundays. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  banks  are 
about  4  feet  high,  are  clean,  and  are  subject  to  overflow  during  extreme  high  water.  Tbo 
bod  of  the  stream  is  composed  of  gravel,  is  free  from  v<^tation,  and  is  firm  and  regular. 
The  current  is  swift. 

Discharge  measurements  arc  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soimdings  is  the  zero  of  the  tagged  wire.    The  cable  was  carried  away  by 


QXLA  KIVEB   DBAIKAOE   BASIN. 


167 


a  heavy  flood  on  March  16, 1905,  but  was  recovered  and  restored  at  a  point  about  600  feet 
higher  upstream  on  March  24.  Measurements  prior  to  March  16  were  taken  at  the  lower 
section;  since  then  the  upper  section  has  been  used. 

The  gage,  which  is  read  twice  each  day  by  Mrs.  Ella  D.  HoUimon,  consists  of  a  staff 
fastened  to  the  east  or  left  bank  of  the  stream.  The  gage  was  washed  out  by  the  flood  of 
March  16,  1905,  but  was  immediately  replaced  in  its  old  position.  The  bench  mark  is  a 
20-penny  nail  driven  into  a  blaze  in  a  cottonwood  tree  118.5  feet  N.  73°  E.  from  the  gage; 
it  is  marked  **U.  S.  G.  S.  B.  M.**;  elevation  above  the  zero  of  the  gage,  9.06  feet! 

A  description  of  this  station  with  gage  height  and  discharge  data  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  206-208. 

Discharge  measurements  of  San  Francisco  River  at  Alma,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


Februarys.. 
February  10 . 
February  14 . 
February  27 . 
March  4. 
March  11. 
March  13 . 
March  14 . 
March  15. 
March  16. 
March  25 . 
March  27. 
Aprils. 
April  4. 
April  6 . 
April  7. 
April  11 . 
April  12 . 
April  14 . 
April  18 . 

April  19 1 do. 

April  22 do. 

April  24 1 do. 

April  26 1 do. 

April  27 1 do. 


April  29 1 do 

May  2 . . 
May  4 . . 
May6.. 
May  9 . . 


-1- 


T 


.do. 
-do. 
.do. 
.do. 


May  12 do 

May  12 1  ....do 

May  14 1 do 

May  14 j do 

May  16 j do 

May  16 ' do 

May  25 1 do 

May  28 1 do 

May27 1 do 

May28 ' do 

May  28 | do 


Feel. 
4.50 
3.70 
3.90 
4.30 
5.20 
3.80 
3.20 
4.4 
4.6 
4.0 
4.1 
4.2 
5.70 
4.30 
5.40 
5.00 
4.20 
4.70 
4.50 
3.90 
3.80 
3.65 
4.50 
4.a5 
3.90 
3.7o 
3.55 
3.30 
3.00 
3.00 
2.90 
2.90 
2.85 
2.85 
2.80 
2.80 
2.4 
2.4 
2.3.5 
2.30 
2.30 


933 
806 
502 
1,478 
1,128 
970 
828 
629 
479 

333 


July  20 j do. 

July  21 1 do. 

AugiLst  1 1 do. 

August  2 1 do. 

Augusts I do. 

August  4 |.^..do. 

Augusts , do. 

Augusts do. 

August  0 do. 


August  10  . . . 
August  11 ... 
289  i  August  11  ... 
o251  I  August  12... 
August  14  . . . 
August  15  . . . 
August  16  . . . 
August  30  . . . 
August  31  . . . 
September  2. 


T 


2C1 
0238 

2.14 
o?ll  I 
95  I 

o95  I 


.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.(lo.- 
.do.. 
.do.. 


Septeiri  bor  3 . . . ' do . 

I 


72  ,r  September  4... do 


■  'I 
0  70  ,  September  4...|. 


.do.. 


G&se 
height. 

Feet. 
2.25 
2.25 
2.2 
2.15 
2.15 
2.10 
2.10 
2.05 
2.05 
2.00 
2.00 
1.95 
1.90 
1.85 
1.80 
1.75 
1.95 
2.00 
1.90 
2.15 
2.20 
2.15 
2. 15 
2.10 
2.18 
2.20 
2.r)0 
2.20 
2.20 
2.22 
2.4.5 
2.30 
2. 15 
2.10 
2.(15 
2. 1.5 
2.30 
2.20 
3.  .5.5 
2.'«) 
4.30 


Dis- 
charge. 

Sec-ft. 
63 
060 
54 
43 
a45 
35 
o32 
24 
«»22 
'       22 
•.21 
'        16.8 
12.4 
'  9.1 

I  6.8 

I  4.0 

1        15.5 
I        21 

12.5 
I    40 
52 
33 
29 

23 

I 

33 

40 
'   104 

39 
'    40 

46 

79 

54 

27 

19.2 
I    16.7 

10.9 

31 

16.1 
«741 
'    65 
ol,  218 
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BTBEAM   MEASUREMENTS    IN   1905,  PART   XI. 


Discharge  mecLSurements  of  San  Francisco  River  ai  Mmay  N.  Mex.,  in  1905 — Continued. 


Date 


Ilydrographcr. 


September  5... 
September  6. . . 
September  7... 
September  8... 
September  9... 
September  11.. 
September  12.. 
September  13.. 


heig 


Di8- 
Lt.  charge. 


September  14 do 

September  16..  I do 


October  2 

do 

Octobers 

do 

October  4 

do 

Octobers 

do 

Octobers 

do 

October  7 

do 

October9 

do 

October  10 

do 

October  11 

do 

October  12 

do 

October  13 

do 

October  14 

.     .do 

October  16 

do 

October  18 

do 

October  19 

...do 

October  20 

do 

October  21 

do 

October  23 

do 

Feet. 
2.82 
3.25 
2.32 
2.25 
2.30 
2.20 
2.15 
2.10 
2.10 
2.10 
2.30 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.40 


Date. 


8ec.-ft.  I 
248 
455  ' 
80 
58l 
71 
49  ' 
39 
30 
28 
28 
aS8 
a46 
37 
37 
36 

36  I 

37  ! 


Hydrogmpber.  'S^,^»4 


October  24. . 
November  7 

No  vem  ber  8 do 

November  9 . . 
November  10 . 
November  11 . 
November  13 . 
November  15 . 
November  17 . 
November  18 . 
December  6. . . 
December  7... 
December  9... 
December  11 . . 
December  12.. 
December  13.. 
December  14.. 
December  15.. 


Frank  Asplind. 
....do 


I do 

j do 

' do 

....do 

...-do 

...  do 

....do 

....do 

....do 

....do 

....do 

....do 

...-do 

....do 

....do 


34  ; 

36 

36  \ 

35  !' 

35  I 

34  ll 

36  I 
35 
33  ' 

68  li 


December  18... 

....do 

December  19... 

....do 

December  20... j 

....do 

December  22... 

....do 

December  23... 

....do 

December  26... 

....do 

December  28...  t 

....do 

December  29...' 

....do 

Feet. 
2.40 
2.40 
3.20 
2.72 
2.52 
2.40 
2.45 
2.«) 
2.40 
2.40 
2.25 
1.95 
1.75 
1.75 
1.7D 
1.70 
1.65 
1.60 
1.62 
1.60 
1.60 
1.60 
1.60 
1.50 
1.45 
1..50 
1.45 
1.45 


SecA. 


230 
99 
68 
51 
61 
hk 
K 

.V) 
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lo: 


42 
« 
42 
43 
42 
43 
M 
3D 
33 


o  Float  measurement. 


Daily  gage  heighty  in  feet,  of  San  Francisco  River  ai  Alma,  N.  Mex.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7., 

8. 

9., 
10. 
11.. 
12.. 
13.. 
14. 
15.. 
16.. 
17.. 
18.. 


Jan. 

Feb. 

Mar. 

Apr. 

May.  '  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D€a 

1.2 

2.2 

*5.85 

3.6 

3.52 

2.2 

1.8 

2.35 

2.3 

2.5 

2.3 

1.2 

2.8 

5.5 

4.15 

3.5 

2.18 

1.8 

2.1 

2.2 

2.48 

2.5 

1.2 

2.45 

5.55 

5.0 

3.4 

2.1 

1.8 

2.05 

2.2 

2.35 

2.5 

2.42 

1.2 

5.0 

5.55 

4.4 

3.4 

2.1 

1.78 

2.05 

2.5 

2.3 

2.6 

2.42 

1.2 

5.0 

5.6 

4.9 

3.3 

2.0 

1.75 

2.1 

2.5 

2.3 

2.9 

2.32 

1.2 

5.15 

4.7 

4.85 

3.15 

2.0 

1.78 

2.15 

2.4 

2.2 

3.8 

2  v, 

1.2 

4.8 

5.0 

4.75 

3.1 

2.0 

1.8 

2.05 

2.3 

2.2 

3.6 

2.1 

1.2 

4.5 

5.42 

4.6 

3.1     ^    2.2 

1.8 

3.25 

2.3 

2.2 

3.8 

1.S3 

1.75 

4.25 

4.35 

i.'^ 

3.1         2.18 

1.8 

2.35 

2.3 

2.2 

3.0 

l.S 

5.85 

3.7 

3.75 

4.25 

3.0    J    2.1 

1.8 

2.2 

2.25 

2,15 

2.52 

J.r? 

3.4 

3.2 

3.6 

4.2 

3.0    1    2.1 

1.8 

2.5 

2.22 

2.15 

2.5 

1.7 

2.65 

3.5 

3.4 

4.45 

2.96       2.1 

1.8 

2.35 

2.22 

2.2 

2.42 

1.6S 

2.4 

3.7 

3.2 

4.95 

2.9    1     2.0 

1.8 

2.3 

2.15 

2.2 

2.4 

1.6^ 

2.35 

3.9 

4.35 

4.42 

2.82       2.0 

1.8 

2.2 

2.12 

2.2 

2.4 

l.&^ 

2.3 

3.65 

4.3 

4.2 

2.8         2.0 

1.9 

2.2 

2.1 

2.2 

2.4 

i.r: 

2.3 

3.85 

4.0 

3.95 

2.8         2.0 

1.9 

2.18 

1.98 

2.2 

2.4 

l.G 

2.3 

6.3 

5.9 

3.85 

2.77  '     2.0 

2.0 

2.12 

2.0 

2.2 

2.4    1 

L» 

2.3    1 

6.4 

5.1 

3.85 

2.75 

1.92 

1.9 

2.1 

2.0 

2,2 

2.4   1 

LS 
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DaUy  gage  height,  in  feet,  of  San  Francisco  River  at  Alma,  N,  Mex.,  for  1906 — Continued. 


Day. 


19. 
20.. 
21., 
22.. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.  I  Feb.     Mar.     Apr. 


2.3 

2.22 

2.22 

2.21 

2.21 

2.2 

2.15 

2.1 

2.1 

2.1 

2.2 

i.35 

2.6 


I 


3.75 

3.8 

3.0 

2.9 

4.35 

3.22 

3.95 

3.75 

4.4 

6.05 


4.7 

5.2 

4.6 

4.5 

4.5 

4.3 

4.1 

4.1 

4.0 

3.&5 

3.75 

3.5 

3.55 


3.8 

3.7 

3.6 

3.52 

4.55 

4.7 

4.4 

4.0 

3.9 

4.0 

3.7 

3.5 


May.  j 

June. 

July. 

I 
2.75 

1.9,5 

1.9 

2.7 

1.9 

2.1 

2.7 

1.9 

2.1 

2.7 

1.9 

2.1 

2.55 

1.9 

2.15 

2.5 

1.9 

2.0 

2.45  1 

1.88 

2.0 

2.42  1 

1.82 

2.0 

2.37  I 

1.8 

2.0 

2.3 

1.8 

2.0 

2.27 

1.8 

2.75 

2.25 

1.8 

2.25 

2.22 

1 

2.35 

Aug.  I  Sept.  I  Oct. 


2.1 

2.0 

2.85 

2.8 

2.35 

2.1 

2.05 

2.1 

2.1 

2.15 

2.3 

3.05 

2.85 


2.0 

2.0 

2.1 

2.2 

3.2 

4.65 

3.5 

3.2 

3.2 

3.12 

2.8 

2.6 


'I 


2.2 

2.2 

2.2 

2.2 

2.2 

2.4 

2.38 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 


I 
Nov.  I  Dec. 


2.35 

2.35 

2.52 

3.85 

3.62 

3.3 

2.7 

2.62 


I 


1.52 
1.52 
1.62 
1.65 
1.62 
1.62 
1.52 
1.42 
1.42 
1.42 
1.38 
1.38 
1.38 


DaUy  discharge,  in  second-feet,  of  San  Francisco  River  at  Alma,  N.  Mex.,  for  1906. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
25. 
27, 
28. 
29. 
.30. 
31. 


Day. 


Jan. 

10 

10 

10 

10 

10 

10 

10 

10 

80 

3,162 

1,080 

357 

260 

240 

220 

220 

220 

220 

220 

196 

196 

193 

193 

190 

175 

160 

160 

160 

190 

240 

315 


Feb.  I  Mar.     Apr. 


190 
570 
287 
910 
910 
[,310 
560 
370 


170  I 
110  I 
140  ' 


170 


210  I 
163  I 

200  I 


3,410  I 
2,360  I 
2,510  ' 
2,510  I 
2,660  , 
460  I 
910  I 
2,120  ' 
325  I 
180  j 
155  I 
130  I 
110  I 
325  I 
310  I 
230  ' 
3,092  I 
2,164 
1,700 
2,280 
1,590 
1,480 
1,480 
1,290 


220  I  1, 110 


180 
340 
.010 


1,110  I 
1,020  I 
885 
800 
602 
642 


M^y.  I  Juno.    July.  |  Aug.     Sept. 


681 

1,155 

2,048 

1,380 

1,932 

1,874  ■■ 

1,758  I 

1,590  , 

1,245  I 

1,245  ■ 

1,200 

1,«0  , 

1,990  , 

1,400 

1,200  , 

975 

885 

885 

840  , 

760 

681  ' 

618  I 

1,535 

1,700  I 

1,380  I 

1,020 

930  I 

1,020  I 

760 

602  ' 


L 

618  I 

602  I 

548 

I 

548  I 

494  ; 

413  1 

386  I 
386 

386  I 
332 

332  ' 

306  , 

280  I 

210  ; 

230  I 
230 

215  ' 
205' 

205  I 

180  I 

180  I 

180  { 

135  1 

120  I 

107  ! 


88  I 
74  , 

S8| 

58 


52  I 

48  : 

32  I 

32; 

20  I 

20 

20 

52 

48 

32 

32 

32 

20 

20 

20 

20 

20 

14 

16 

12 

12 

12 

12 

12 

11 

8 

6 

6 

6 

6 


6  I 
6  I 


20  1 

12  i 

32  , 
32  I 
32 
42 
20 
20 
20 
20 
20 
205 
63 


I 


85  I 


721 
24  I 

18  I 
21' 
26  I 
32 
20 

425 
72 
40 

110  I 
63  I 
50J 
33, 
30| 
30l 
23| 

19  I 
16  I 

9  I 
75  I 

42  I 
12  I 

9  ; 

111 

23  I 
220  ' 

160  I 


27 

16 

75 

90 

120 

85 

74 

74 

74 

63 

36 

56 

42 

36 

32 

18 

17 

17 

17 

17 

25 

40 

415 

1,575 

565 

405 

405 

36,5 

195 

125 


Oct. 

Nov. 

Dec. 

115 

45 

100 

85 

65 

85 

215 

55 

115 

215 

55 

210 

185 

36 

755 

162 

36 

575 

120 

36 

650 

74 

36 

190 

67 

25 

75 

56 

25 

70 

53 

36 

60 

51 

36 

55 

51 

36 

55 

51 

36 

5.5 

44 

36 

55 

44 

36 

55 

40 

36 

55 

35 

36 

45 

35 

36 

45 

35 

36 

&5 

44 

36 

750 

48 

36 

585 

44 

68 

405 

44 

60 

125 

35 

45 

110 

27 

45 

27 

45 

27 

45 

2.5 

45 

25 

« 

25 

NoTE.—Daily  discharge  obtained  by  indirect  method. 


170  STREAM   MEASUBEMENT8   IN   1905,   PART   XT. 

Estimated  mcnthly  discharge  of  San  Francisco  River  at  Almaf  N.  Mex.,  for  1905. 
[Drainage  area,  1,800  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November  1-28. 
December  3^1 . . 


The  period . 


Discharge  in  second-feet. 
Minimum. 


Maximum. 


3,162 

5,060 

3,410 

2,048 

618 

52 

205 

425 

1,675 

115 

755 

215 


10 

80 

110 

002 

58 

6 

4 

8 

16 

25 

45 

25 


Mean. 


Run-off. 


Total  in     c««^„h  t^t 
acre-feet.  ,  ^S^S^J.l^^    Depth  in 


790 
1,288 
1,224 

268 
21.8 
23.8 
56.7 

170 
45.6 

204 
65.7 


'■^mT'"  '-»». 


17,340 
43,870 
79,260 
72,830 
16.540 
1,287 
1,463 
3,486 
10,120 
2,804 
10,520 
3,779 


263,300 


0.157 
.439  ' 
.716  I 
.680  ' 
.149  I 
.012 
.013  ' 
.032  J 
.094  ' 
.025  , 
.113 
.036  I 


0.181 
.457 
.826 
.750 
.172 
.013 
.015 
.037 
.105 
.020 
.109 
.03B 


SAX  PEDRO  RIVER  AT  CHARLESTON,  ARIZ. 

This  station  was  established  January  22,  1904.  It  is  located  about  one-half  mile  west 
of  Charleston  station  on .  the  El  Paso  and  Southwestern  Railroad  and  6  miles  south  of 
Fairbank,  Ariz. 

The  channel  is  straight  for  about  800  feet  above  and  500  feet  below  the  station.  Both 
banks  are  nearly  vertical  for  20  feet,  are  clean,  and  are  not  subject  to  overflow.  The  bed 
of  the  stream  is  composed  of  sand  and  is  shifting.  At  high  water  there  is  but  one  channel, 
but  at  low  water  the  channel  is  divided  by  sand  bars.    The  current  is  swift. 

Discharge  measurements  are  made  at  high  water  by  a  cable  and  car  10  feet  below  the  gage. 
The  initial  point  for  soundings  is  21  feet  from  the  cable  support  on  the  east  bank.  Low- 
water  measurements  are  made  by  wading. 

The  gage  is  read  twice  each  day  by  H.  R.  Fry.  The  original  gage  was  read  until  March 
28, 1904,  when  a  second  gage  was  established  200  feet  upstream  from  the  first.  The  second 
gage,  which  was  read  from  March  29  to  July  30,  1904,  is  in  two  sections:  The  upper  section 
is  attached  vertically  to  a  cottonwood  tree  on  the  left  bank;  the  upper  end  of  the  lower 
section,  which  ia  inclined,  is  fastened  to  the  same  tree  and  the  lower  end  is  set  in  the  bed  of 
the  stream.  In  July  and  August,  1904,  floods  changed  the  channel  to  such  an  extent  that 
a  third  gage  became  necessary.  This  was  established  August  15,  1904,  on  the  east  bank, 
directly  opposite  the  old  or  second  gage,  and  consists  of  a  vertical  rod  fastened  to  a  dead- 
man  in  the  bank  at  the  same  datum  as  the  old  gage.  Readings  have  since  been  made  from 
the  third  gage.  The  bench  marks  are  as  follows:  (1)  A  United  States  Geological  Survey 
standard  iron  bench-mark  post  near  a  post  on  the  east  side  of  the  El  Paso  and  Southwestern 
Railroad  station  at  Charleston ;  elevation,  57.265  feet  above  the  zero  of  the  gage  and  3,957.265 
feet  above  mean  sea  level.  (2)  A  spike  in  the  wcvst  side  of  the  root  of  a  tree  on  the  west  bank 
of  the  river,  100  feet  above  the  g»ige:  elevation,  35.860  feet  above  the  zero  of  the  gage  and 
3,935.860  feet  above  mean  sea  level. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  208-211. 
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Discharge  measurements  of  San  Pedro  River  at  Charleston^  Ariz.,  in  1906, 


Date. 


January  4... 
January  11 . . 
January  18. . 
January  25.. 
February  1 . . 
February  9.. 
February  16. 
February  21 . 

Marcb  1 1 do 

March  22 i do 


Hydrographer. 


Feet. 

H.  R.  Fry 26.06 

do [  26.80 

do I  26.80 

do I  26.70 

do !  26.40 

do !  27.26 

do !  26.60 

do I  27.36 

27.10 
26.86 


March  30 1 do |  26.80 

April  5 i do ,  26.30 

April  12 1 do i  26.20 

April  19 1 do i  26.30 


April  26 ' do 


May  2 


I 


26.00 


.do ,  26.15 


May  10 , do j  25.95 

May  17 1 do I  25.85^ 

May  24 do i  25.85 

May  24 ' do '  26.85 

May  31 ' do |  26.82 

June? ' do '  26.80 


June  14 1 do. 


June  21 . 
June  28. 


'  26.66 

-do I  26.36 


.do I  26.30 


Dis- 
charge. 


See.-ft 
24 

124 
35 
31 
23 

120 
30 

147 

111 
81 
99 
71 
60 
79 
37 
51 
31 
25 
22 
20 
18 
18 
52 
20 
20 


Date. 


Hydrographer. 


June  28 i  H.  R.  Fr>'.. 

Julys ' do 

July  12 ] do 

July  19 1 do 

July29 L...do 

August  7 ' do 

August  12 ' do 

August  17 ' do 

August  26 do 

September  7... do 

September  16 do 

September  21. .;! do 

September  28 do 

October  4 i  W.  Rayling. 

October  11 ' do 


Gage     Dis- 
heignt  charge. 


Feet. 
26.30 
26.15 
27.30 
26.25 
26.60 


October  18 ' do. 

October  25 ^ do . 

November  1 do. 

November  8...  j do. 

November  15 do. 

November  22... I do. 

Decern  Ijer  6 i do 

December  13 
December  20 
December  27 


26.00 
26.05 
26.80 
26.30 
25.60 
25.70 
26.10 
25.60 
26.50 
25.60 
26.50 
25.50 
25.40 
25.70 
25.80 


8ec.-ft 
17 
12 

122 
14 
61 
38 
46 
82 

133 
80 
37 
38 
62 
28 
34 
31 
27 
23 
24 
42 
54 
98 

102 
61 
64 


Note.— Gage  washed  away  by  flood  on  November  28. 

DaUy  gage  heigJu,  in  feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1905. 


Day. 


1 28.16  ' 

2 26.1    j 

3 26.1     I 

4 26.05  I 

5 28.06 

6 26.06 

26.1 

8 1  26.1 

9 1  26.1 

10 1  26.66 


Jan.      Feb. 


11.. 
12.. 
13-. 
14.. 
15.. 
16.. 
17.. 
18-. 
19.. 
20.. 
21-. 


26.9 

26.9 

26.86 

26.9 

26.9 

26.95 

26.86 

26.85 

26.8 

26.8 

26.8 


26.4 

26.4 

26.4 

26.5 

27.1 

26.62 

27.9 

27.6 

27.2 

26.87 

26.85 

26.8 

26.7 

26.65 

26.6 

26.6 

26.65 

26.85 

27.65 

27.8 

27.27 


Mar. 

27.1 

28.02 

27.62 

27.7 

27.8 

27.45 

27.75 

28.85 

I  27.86 

I  28.5 

'  27.36 

I  27.87 

I  27.1 

I  27.06 

127.1    I 

1  26.9    j 

j  30.86  ' 

[28.25; 

[  27.6    , 

1  27.23  I 

I  26.96  ! 


Apr. 

26.65 

26.57 

26.46 

26.3 

26.27 

26.22 

26.17 

26.1 

26.1 

26.1 

26.1 

26.2 

26.47 

27.3 

26.9 

26.6 

26.3 

26.3 

26.27 

26.2 

26.15 


May.  I  June. 


26.35  , 
26.25  I 
26.15  1 
26.15  , 
26.05  I 
26.05  1 

26.05  I 

1 


25.92 
26.92  1 
25.96 
25.9 
25.9  I 
25.87  I 
25.85  I 
25.85  i 
25.82  i 
25.82  I 

25.82  , 
25.«2  1 
26,8    I 

26.83  ! 


26.82 

25.82 

25.82 

26.82 

25.78 

26.8 

25.8 

25.85 

26.00 

27.65 

27.15 

26.85 

26.68 

26.6 

26.6 

26.62 

26.5 

26.42 

26.42 

26.36 

26.35 


July.  1  Aug. 


26.26 
26.26 

!  26.25 

[  26.22 

I  26.15 

I  26.18 

I  26.18 

j  26.18 

I  26.22 

I  26.22 

!  26.48 

I  27.28 

]  27.32 

I  26.62 

I  26.45 

I  26.35 

j  26.32 
26.25 

I  26.25 

1  26.2 

I  26.22 


Sept. 


27.5 
26.9 
26.8 
26.0 
26.35 
27.0 
26.05 
26.85  I 
27.92  I 
26.1     I 
27.75  I 
28.15  I 
29.1    1 


25.65  I 
26.85  ' 
27.0    I 
27.75  I 
28.25  ' 
26.5    ; 
26.35 
26.45 
26.0    ; 
26.95  , 
25.55  ' 
25.55 
25.55 
25.65  \ 
25.9 
26.3    \ 
26.4 
26.35 
25.? 
25.7 
26.2    1 


25.8 

25.8 

25.7 

26.6 

25.5 

25.5 

25.35 

25.5 

25.5 

25.5 

25.5 

27.0 

27.0 

26.45 

26.2 

26.0 

25.8 

25.0 

25. 0 

25. 0 

26.6 


Nov. 

Dec. 

26.6    ' 

25.5    I 

26.5    1 

25.5    1 

26.5      

25.5    ' 

25.35  ' 

27.2    1 

27.65    

26.75    

26.7    j 

26.9    1 

25.8    1 

25.7    1 

25.7      

25.7 



25.7 
25.6 
25.6 
25.6 
25.0 


25.5 
25.5 
25.5 
25.5 
25.6 


IRR175— 06 12 


172 


STREAM   MEASUREMENTS   IN   1905,  PART   XI. 


Daily  gage  height,  in  feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1905 — Continued. 


Day.         I  Jan.     Feb.  i  Mar.     Apr.     May. 


27.12 

26.9 

26.82 

26.6 

26.75 

26.6 

26.65 


~\ 


22 26.8 

23 i  26.8 

24 26.75 

26 26.65 

26 26.55 

27 '  26.5 

28 ■  26.45 

29 1  26.45  1 26.3 

30 i  26.45    26.82 

31 26.4    ' 26.75 


26.85 

26.9 

26.9 

26.85 

26.6 

26.42 

26.32 


26.2 

26.17 

26.15 

26.0 

26.97 

25.95 

25.95 

26.2 

26.41 


I 


I 


25.83 
25.83 
25.83 
25.83 
25.83 
25.83 
25.82 
25.82 
25.82 
25.82 


June. 

26.3 

26.3 

26.28 

26.28 

26.25 

26.25 

26.3 

26.25 


July.  I  Aug.  '  Sept.     Oct.     Not. 


26.22  27.85  |  26.25 
26.18  27.16 
26. 18  26. 45 
28.1  27.15 
28.45  I  26.8 
28.32  26.6 
26.95  I  26.1 
26.5    I  25.85 


26.5 
26.3 


25.75 
25.85 


25.8 

25.9 

27.8 

27.26 

26.4 

26.15 

26.1 

25.9 


25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
26.5 
25.5 


26.0 

25.8 

26.1 

25.8 

25.8 

29.15 

29.3 


I>ec. 


25.5 
25.4 
25.4 
2&4 
25.4 
25.4 
25.4 
25-4 
25.4 
25.4 


Note.— Gage  washed  out  by  flood  November  28. 


DaUy  discharge,  in  seamd-feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1005. 
Day. 


1, 
2 
3 
4 

5, 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13 
14. 
15. 
10. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.      Feb.  j  Mar.  '  Apr.  '    May.  June .'  July.    Aug.     Sept.     Oct.     Nov.     Dec 


36 
30 
30 
24 
24 
24 
30 
30 
30 
94 
124 
124 
66 
41 
41 
44 
35 
35 
31 
31 
31 
31 
31 
30 
28 
20 
25 
24 
24 
24 
23 


23 

23 

23 

25 

47 

27 
235 
180 
108 

70 

67 

61 

49 

43 

36 

3()  { 

73  i 
191 
214  1 
136 
113  I 

81 

69  I 

36 

58  , 

30  ' 

43 


110  I 

247 

172 

164  ! 

114 

162 

207 

370 

222 

319 

148 

76 
110 
104 
110 

81 
068 
281 
185 
129 

86 

81 

87 

87 

81  I 

51  ' 

30  . 

17 

15 
100  ' 


91 

86 

79 

71 

70 

56 

48 

44 

44 

44 

44 

50 

67  I 
122 

90 

69 

79 

79 

75 

05 

58 

05 

61 

58 

44 
145 

30 

30 

50 

75 


18 
18 
18 
'  18 
16 
17 
17 
18 
25 
135 
97 
74 
57 
48 
47 
39 


15 
15 
15 
14 
12 
13 
13 
13 
14 
14 
33 
118 
123 
49 


18  ' 

14  ! 

13 

13 

13 

12 

12 
177 
201 
192 

96 

61 

61 

55 


135 

93 

86 

46 

77 

129 

70 

62 

211 

86 

198 

225 

287 

206 

164 

110 

157 

134 

120 


69 


44 

49 
177 
186 
219 
95 
83 
90 
61 
58 
30 
30 
30 
30 
57 


86 
55 
40 
73 
76 
45 
52 
183 
143 
82 
65 
55 
48 


41 

41 

34 

28 

24 

25  I 

17 

29 

X 

31 

34 
134 
134 

96 

79 

62 

47 

31 

31 

31 

32 

25 

25 

26 

27 


25| 
24 
23  \ 
23  I 


23  I 

23  i 

23  


23 
21 
149 
174 
118 
112 
S6 
49 
42 
42 
42 
42 
38 
38 


68  . 

53 

74 

45 

45 
286 
296 


61 
61 
61 
61 
118 
61 
54 
54 
54 
54 
54 
54 
54 
54 
54 


Note.— Daily  discharge  obtained  by  indirect  method. 
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EstimaUd  monthly  discharge  of  San  Pedro  River  at  CharUston^  Ariz.,  for  1906. 


January.. 
February. 

March 

April 


May 

June 

July 

August  (9-31) 

September 

October 

November  (1-28) . 

December  (17-31). 

The  period . . 


Month. 


Discharge  in  second-feet. 


_,'  Total  in 


Maximum.  Minimum.  I    Mean.      «cre-feet. 


124 
235 
(568 
145 

64 
135 
201 
287 
219 
134 
296 

68 


I 
23  I 
23 

15 ; 

30  i 
18  1 
10  I 
12  I 

46  i 
30] 
17  I 
21  1 

54i 


39.4  i 
76.6  ij 

152 

66.5  |i 
29.8, 1 

30.6  i| 
47.2 

125 
80.4 
40.7 
71.0 
57.3   I 


■'1" 


2,423 
4,254 
9,346 
3,957 
1,832 
1,821 
2,902 
5,702 
4,784 
2,502 
3,976 
1,705 
~45,^ 


SALT   RIVKR  AT   UOOSEVELT,  ARIZ. 

Thi.s  station  was  established  February  7,  1901.  It  is  located  at  the  town  of  Roosevelt, 
which  is  the  United  States  Reclamation  Service  construction  camp  for  the  Salt  River  dam 
and  reservoir,  and  is  about  12  miles  west  of  Livingston,  Ariz.  The  gage  rod  and  cable 
are  at  the  upper  end  of  the  gorge,  about  2,000  feet  below  the  mouth  of  Tonto  Creek  jand 
1,500  feet  above  the  dam  site. 

Di.scharge  measurements  are  made  by  moans  of  a  car  suspended  from  a  cable. 

The  gage  is  a  vertical  rod  fastened  to  the  rocks  on  the  left  bank  of  the  river. 

Information  in  regard  to  this  station  is  contained  in  the  following  VVater-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  66,  pp  99-100;  85,  p25;  100,  p  42;  133,  p  212. 
Discharge:  66,  p  100;  85,  pp  26-27;  100,  pp  42-43;  1.33.  pp  212-213. 
Di.st-harge,  mean  daily:  133,  p  214. 

Discharge,  monthly:  75,  p  178;  85,p29;  100,  p  45;  133,  p  214. 
Gage  heights:  66,  p  100;  85,  p  28;  100.  p  44;  133,  p  213. 
Rating  table:  85,  p28. 

Discharge  measuremenis  of  Salt  River  at  Roosei^eli,  Ariz.j  in  1905. 


Date. 


nydrographer     hV.^^  i  ^haV^e 


(«agc  I     Dis- 
jht.' 


Date. 


Feet.  Sec.-ft.  i 
21.00  I  .«)..J60  \ 
20.50  I  26,  (iW  i 
2J.O0  I  :38.530 
16.00  I  16.200  I 
11.. W  1    6,107  1 


J  anuary  4 Osburn  Richins. 

January  4 do 

January  4 do 

January  4 i do 

January  7 ...do 

January  10 > do !  11. .'iO  ln3,lStJ 

January  11 , do 1  15.80  al2.6()0 

January  13 do '  10.00  |    4.5J8 

January  18 ' do !    8, 10  i       742 

January21 \ do 8.  10  '       751 

January  27 do i    7.70  j        554 

February  4 ' do '  16. 00  lal8. 220 


February.  4 do. 


21.00  ''«34, 160  I 


February  4 1 do 1  20.50  |a30,02() 

o  Float  measurement. 


February  4. . . 
February  7. .. 
February  14. . 
February  17. . 
F'ebruury  IS. . 
February  18.. 
Fei)ruary  2.<. . 
February  27.. 
February  2S. . 
February  28.. 
February  2JS. . 
Fcl)ruary  28.. 

February  28...' do 

March  2 i do 


nydrographer. 


I  Gage 
.heignt. 

I 
I 


Feet. 


Osburn  Riohui.»«..    23.50 

....do I  11.50 

do '    9.(M) 

....do '  17.40 

....do I  17.10 

....do I   16.80 

....<to I  lO.lK) 

....do I  10.10 

do I  11.80 

do \  15.95 

do 1  18.00 

do '  19.  .W 

'  20.00 

I  11.40 


,    Dis- 
, charge 

^Sec.-ft. 
,«43,.350 
,  a  6, 872 
I  3, 424 
«22, 640 
\  25,610 
023,000 
■  a  5, 384 
I  «  5, 1H6 
I  11, 7W 
I « 19. 920 
a28. 120 
|a33,4.30 
036,340 
>11,610 
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Discharge  measvremerUs  of  Salt  River  at  Roosevelt  f  Ariz.^  in  1905 — Continued. 


Date. 


Ilydrographer. 


ibeigbt. 


March  10 Osburn  Richins. . 

March  13 do 

March  14 do j 

March  17 do I 

March  18 do , 

March  20 do 

March  24..... do ' 

March  29. do 

April  4 do ; 

April  6 do 

AprillO ' do ' 

April  12 1  Richins  and  Far-  ' 

'      ish. 

April  12 : do ' 

April  13 1 do 

April  14 1 do i 

April  15 1 do ! 

A  pril  16 1 do ' 

April  18. Osburn  Richins. . .  | 

April  20 1 do 

April  22 ' do | 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


and 


April  24 

April  25 

April  26 

April  27 

April  28 

May  1 

May  J 

May  4 

Mays 

May  6 

May  10 1 do.. 

May  11 ' do.. 

May  12 j do.. 

May  13 1 do.. 

May  15 Murphy 

I      Richins 

May  17 '  Osburn  Richins 

May  18 1 do 

May  19 1 do. 

May  20 do 

May  22 ; do 

May  23 do 

May  24 j do 

May  25 do 

May  27 do 

May  29 do 

May  31 do 

June  2 do 

J  uno  5 1 do 

June  7 do 

June  8 1 do 

JuneO I do , 

June  10 1 do 


I 


Feet, 
11.55 
13.00 
20.50 
20.70 
19. 70 
21.30 

10.  .00 
9.50 

13.70 
12.00 
12.40 
23.50 

25.00 
20.00 
12.90 
11.80 
11.40 
10.00 
10,15 
9.60 
10.95 

11.  a-) 
11.75 
11.10 
10.90 
10.50 
10  60 
10.20 

9  80 
9  30 
9  30 
9.00 
8.80 
8.60 
8.42 

8  40 
8.40 
8.45 
8.35 
7.90 
7.80 
7  65 
7.50 
7.30 
7.00 
6.70 
6. 55 
6.70 
6.50 
6.60 
7.20 
7.10 


Dis- 
charge. 


Sec.'ft. 

aio.oeo 

al3,540 

a40,520 

a41;380 

039,850 

051,130 

11,000 

6,748 

14,600 

7,154 

7,908 

043,560 

047,620 

40.230 

19,030 

13,370 

11,.^ 

8,875 

9,262 

8,335 

11,050 

13,920 

13,840 

11,470 

9.814 

9.524 

9,534 

8,390 

6,522 

5,811 

5,471 

5,606 

4,956 

4,2C9 

4,080 

4,026 
4,043 
4,155 
4,012 
3,299 
3,131 
2.846 
2,841 
2,420 
2,272 
1,921 
1,840 
1,957 
1,701 
1,881 
2,414 
2,275 


Date. 


June  12 

June  13 

June  14 

June  16 

June  17 

June  19 

June  20 — 
I  June  21... 

June  22 

'  June 23 

I  June  24 

I  June  26 

Juno  27 

I  June  28 

June  29 

I  June 30... 

I  July  1 

I  July  7 

Julys 

I  July  10 

I  July  12.... 
I  July  13.... 

July  14 

July  15 

I  July  17.... 
I  July  18.... 
I  July  19.... 

I  July  20 

I  July 22.... 

I  July  24 

I  August  1.. 
I  August  2  . 
I  August  4.. 
'  August  5 . . 
I  August  7. 
I  Augusts.. 

August  10 . 
I  August  U. 

August  12. 
I  August  14 do. 

August  15 1 do. 

August  17 ■ do. 

'  August  18 1 do. 

August  19 do. 

I  August  21 do. 

August  22 do. 

August  23 do. 

August  25 1 do. 

August  26 ' do. 

I  August  28 do. 

August  30 do. 

I  August  31 do. 

'  September  1 do. 

j  September  2 do. 


Ilydrographer. 


Gagp     Dis- 
beigot.  cfaarg\ 


Osburn  Richins. 

...do 

....do 

..-.do 

....do 

....do 

....do 

....do 

-...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

do 

do 


Feet. 

Set-n. 

6.70 

1,W3 

6.50 

1,762 

6.30 

1,.»7 

6.10 

I„17j< 

6.10 

1.369 

5.85 

1.2.'« 

5.70 

1,079 

5.60 

H> 

5.55 

«B 

5.45 

.«!77 

5.40 

.S$4 

5.30 

K.K 

5.20 

TH) 

5.15 

Ta 

5.10 

71S 

5.05 

65^7 

5.05 

GN 

4.60 

4w 

4.50 

415 

4.4) 

374 

4.30 

344 

4.40 

358 

4.30 

383 

4.30 

337 

4.60 

41?7 

4.50 

400 

4.50 

3B2 

4.35 

.»? 

4.40 

4ft2 

4.50 

406 

5.20 

^V> 

5.00 

«ll 

4.60 

KA 

4.40 

522 

4.50 

hSR 

4.30 

•t» 

5.30 

fiS4 

5.90 

73. 

5.10 

MSA 

4.90 

5%> 

4.70 

4^1 

4.80 

1         **^ 

4.70 

'         43r. 

4.50 

m\ 

5.50 

774 

4.70 

452 

7.20 

Z48C 

6.70 

1,57s 

5.20 

705 

5.00 

or 

5.20 

>!' 

5.10 

2t?: 

5.00 

t      .^*i 

6.30 

574 

o  Float  measurement. 
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Discharge  measurements  of  Soli  River  at  Roosevdty  Ariz.,  in  1905 — Continued. 


Date. 


September  4... 
September  6 . . . 
September  8 . . . 
September  9 . . . 
September  11 . . 
September  12.. 


Hydrograpber. 


Qaee      Dis- 
beignt.  charge. 


Oabum  Richins. 

do 

do 

do 

do 

do 


September  14 . . 

do 

September  16.. 

do 

September  18.. 

do 

September  20 . . 

do 

September  22 . . 

do 

September  25.. 

do 

September  26 . . 

do 

September  30.. 

do 

October  2 do. 

Octobers do. 


October  4 

do 1 

Octobers 

do 

October  7 

..     .do 

October  9 

do 

October  11 

do 

October  19 

.     .do. 

October  20 

do 

October  21 

do 

October  23 

Richins          and 

Blades. 

October  24 

do 

October  25 

do 

October  26 

E.G.  Blades 

October  27 

do 

October  28 

do 

October  30 

do 

October 31.  ... 

do 

November  1. . . 

do 

November  2 . .  . 

do 

November  3 . . . 

do 

November  6 . . . 

do 

November  7 . . . 

do 

Feet. 
5.20 
6.65 
5.40 
4.70 
4.60 
4.40 
4.20 
4.00 
3.80 
3.80 
3.60 
6.15 
6.30 
6.90 
5.60 
5.30 
5.10 
4.90 
4.70 
4.40 
4.20 
4.00 
3.90 
3.90 
3.90 

3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
4.25 
4.20 


Sec.-Jt. 
741 
2,031 
913 
762 
653 
612 
448 
316 
315 
292 
227 
1,252 
1,321 
1,414 
710 
674 
500 
385 
261 
283 
231 
316 
297 
302 
300 

308 
307 
335 
320 
331 
314 
304 
305 
299 
306 
628 
610 


Date. 


November  8 . . . 
November  9 . . . 
November  10 . . 
November  11 . . 
November  13 . . 
November  14. . 
November  15. . 
November  16. . 
November  17 . . 
November  18 . . 
November  20. . 
November  21 . . 

November  22. .' do.. 

November23. .' do.. 

November  24 . . ' do . . 

November  25 . . ' do . , 

December  5.  .  J do.. 

December  6 ' do.. 

December  7 ' do . . 

December  8 ' do . . 


Hydrograpber. 


£.  O.  Blades . 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


December  9 ' do 


December  11 ... ' do 

December  12...' do 

December  13 ... ' do 

December  14 do 

December  1$... do 

Deceml)er  16 do 

Deceml)er  18. . . ' do 

December  19...' do 

December  20. . .' do 

December  21 ... ' do 

December  22...' do 

December  23 do 

December  26. . . ' do 

December  27 do 

Deceml)er  28. . . ' do 

Decera)jer29...' do 


hei^t. 


Feet. 
6.60 
5.40 
5.00 
4.80 
4.50 
4.40 
4.30 
4.20 
4.20 
4.15 
4.10 
4.15 
6.75 
6.55 
6.75 
6.50 
7.65 
7.55 
7.45 
7.35 
7.30 
7.10 
7.10 
7.00 
7.00 
6.90 
6.90 
6.80 
6.80 
6.80 
7.00 
7.00 
6.95 

.6.60 
6.70 
6.80 
6.80 


Dis- 
charge. 

Sec. 'ft. 

2,045 

1,292 

791 

715 

638 

587 

510 

538 

524 

491 

471 

484 

3,168 

2,230 

2,660 

1,827 

2,497 

2,347 

1,993 

1,762 

1,561 

1,341 

1,276 

1,149 

1,168 

1,091 

981 


865 
1,041 
1,213 
945 
097 
829 
887 
945 


Daily  gage  height,  in  feet,  of  Sail  River  at  Roosevelt,  Ariz.,  for  1905. 


Day. 


Jan. 


1 6.91 

2 '    6.91 

3 1    6.91 

4 6.9 

5 6.9 

6 '    6.9 

7 1    6.9 

8 !    6.9 

9 i    7.46 

10 1  12.75 

11 1  15.65 

12 13.6 


Feb. 


Mar. 


7.65 

14.8 

7.85 

12.1 

8.95 

11.0 

21.0 

10.8 

16.25 

11.05 

16.4 

11.1 

12.0 

10.9 

10.15 

10.6 

9.45 

10.9 

9.35 

11,45 

8.85 

11.4 

11.75 

10.35 

Apr. 


10.0 

10.3 

11.35 

13.2 

12.6 

11.6 

11.9 

11.9 

12.15 

12.6 

16.2 

23.5 


May.  i  June.  |  July.     Aug.  |  Sept.  '  Oct    j  Nov.     Dec. 


10.5 
10.6 
10.6 
10.25 
9.75 
9.25 
9.0 
9.0 
9.2 
9.25 
9.0 
8.75 


6.55 

6.52 

6.45 

6.72 

6.7 

6.7 

6.5 

6.62 

7.2 

7.05 

6.85 

6.65 


5.0 

4.9 

4.85 

4.8 

4.7 

4.6 

4.6 

4.5 

4.45 

4.4 

4.4 

4.3 


5.2 
4.95 
4.75 
4.55 
4.4 
4.45 
4.45  I 
4.3     I 
4.2    I 
5.15  i 
6.75  I 
6.15  i 


5.05 
5.15 

e.or* 

4.95 

5.5 

6.4 

5.65 

5.3 

4.8 

4.75 

4.65 

4.5 


6.15  I 
5.6     ' 

5.2  I 
5.05  I 
4.9    I 

4.;5  I 

4.65  j 
4.45  I 

4.3  I 
4.2  I 
4.2  I 
4.1    I 


3.8 

3.8 

3.8 

3.S 

3.95 

4.25 

4.2 

6.65 

5.4 

5.0 

4.75 

4.65 


8.75 

8.5 

8.1 

7.85 

7.65 

7.55 

7.45 

7..'>5 

7.3 

7.2 

7.1 

7.0 
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Daily  gage  heigJitf  in  feet  j  ofS&U  River  at  Roosevelt^  Ariz.,  for  1905 — Continued. 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.  |  Aug.     Sept.     Oct.     Nov.     l>w 


13 9.9 

14 ;  9.0 

15 i  8.65 

16 '  8.55 

17'. !  8.45 

18 1  8.:yj 

19 1  8.25 

20 1  8.13 

21 '  8.1 

22 1  8.04 

23 :  7.97 

24 7.88 

25 7.84 

26 7.77 

27 7.71 

28 '  7.68 

29 !  7.65 

30 l.(Si> 

31 7.65 


10.1 
9.5 
9.3 
9.92 
17.35 
16.70 
11.15 
10.35 
9.7 
9.5 
10.25 
11.75 
10.47 
10.18 
10.1 
17.95 


15.5 

22.5 

8.6 

6.5 

4.35 

4.95 

4.5 

4.0 

4.5 

:.*) 

19.95 

13.35 

8.5 

6.25 

4.3 

4.9 

4.2 

4.0 

4.4 

7.0 

14.1 

11.9 

8.42 

6.2    ' 

4.3 

4.7    1 

4.0 

4.0 

4.3 

r.  ;» 

12.5 

10.9 

8.4 

6.1 

4.6 

4.8    ' 

4.0 

i.O 

4.2 

h? 

20.25 

9.9 

8.4 

6.1 

4.6 

4.75  , 

3.9 

4.0 

4.2 

6.S 

19.35 

9.9 

8.4     ' 

5.9 

4.45  ; 

4.7     ■ 

3.8 

4.0 

4.1.5 

f.> 

14.6,T 

9.9 

8.42  1 

5.82 

4.5    1 

4.6    1 

3.8 

4.0 

,     4.1 

f-^ 

19.6.5 

10.15 

8.3 

5.7 

4.5 

4.5 

3.8 

3.9 

1     4.1 

6.S 

14.0 

9.75 

8.07  , 

5.6 

4.5 

5. 15 

3.7 

3.9 

'     4.15 

7.0 

10.9 

9.. 5,5 

7.87' 

5.  .5.5 

4.45 

4.6 

3.6 

3.9 

6.75 

7.0 

10.25 

9.85 

7.75  , 

5.42 

4.4 

6.8 

3.6 

3.9 

'    6.55 

0.<«5 

10.3,5 

11.4 

7.62 

5.4 

4.5 

5.15 

5.45 

3.8 

6.75 

ri.So 

9.85 

11.6;-) 

7.5 

5.35 

4.5    . 

6.35  ' 

5.55 

3.8 

6.4 

fi.72 

9.8 

11.0 

7.4     1 

5.3 

4.5 

5.4 

5.9 

3.8 

7.5 

»;fi 

9.7 

11.0 

7.27  , 

5. 15 

4.5     i 

5.2.5 

5.1 

3.8 

26.7 

»).  7 

9.5 

10.9 

7.15 

5.12 

6.1  : 

5.0    1 

5.0 

3.8 

17.3 

r,   \ 

9.3 

10.65 

6.95 

5.08 

6.85  ' 

5.0    1 

5.9 

3.8 

10.7 

tl> 

9.45 

10.5 

6.8 

5.05 

5.7 

5.15 

6.8 

3.8 

9.  J 

fi  s 

9.8 

6.7 

5.1 

5.05 

3.8 

f..** 

Daily  discharge ,  in  secoml-fcei,  of  Salt  River  at  Rooaeveli,  Ariz.,  for  li*05. 


Day. 


Jan.  I  Feb. 


172  526 

172  I      625 

172  3,900 

16.5  31,400 

165  1.8,800 
165 
165 


Apr.     May.    June.    July.  I  Aug.  :  Sept.     Oct.      Nov      Dec. 


I 


17,100 
12, 150 
9,250 
8,925 
11,300 
16,700  ;ll,a30 
8,250  111, 220 


10 


<   15.5 

I   346 

5.9(X) 

11 12,300 

12 9,460 

13 !  4,000 

14 ]  2,400 

15 

16 

17 

18 


4,500  11,060 
3,115  11,220 


7,548 
8,076 
9,819 
12,020 
8,937 
6,495 
0,989 
6,989 
7,437 
8,937 


1,685 
1,513 
1,341 
1,170  20,450 


19. 
20. 
21. 
22. 
Zi. 
24. 
25. 
26. 
27. 
28. 
29. 
30., 
■61.. 


828 
743 
715 
682 
6  to 
620 
588 

rm 

.540 


2,9.59  ,11,540 
2,a37  ll.r^OO  20,040 
8.306  8.200  43,3.50 
4.400  22,0.50  15.470 
3.238  .^S700  20.370 
2.867  ,17,600  i  14, 010 
4,010  12,150  1 10, 620 
21,5.50  .'i9,800  8,864 
:i6. 5.50 
23. 200 
14, 400 
23,440 
11,940 
9,524 
9. 8^)5 
8,0-40 
7,855 
7,484 
6, 742 


7,{X)0 

4,  .S(X) 

3.011 

3, 2.i8 

4,2.V) 

7,700 

4,! KM) 

4,5<.K) 

4, 4(K) 
27,  .5.50 

52<)    6.000 

.52()    6,700 

520    1  7,300 


8,864 
8, 864 
9,303 
8.601 
8. 2.50 
8, 777 
11,. 500 
12,750 
12,500 
11,100 
10.. 800 

d,{m 

9,370 


350 
700 
00 
475 
738 
675 
175 
175 
575 
675 
175 
675 
375 
200 
060 
025 
025 
025 
060 
850 
455 
159 
012 
870 
750 
650 
520 
400 
200 
050  ' 
950 


1,SOO 

1,770 

1,700 

1,970 

1,950 

1,950 

1,750 

1,870 

2.450 

2,300 

2,100 

1,900 

1,750 

1,500 

1,450 

1,350 

1,350 

1,150 

1,086 

1,000 

950 

925 

860 

850 

825 

800 

72.5 

712 

690 

675 


nK   ! 


650 
uOO 
575 
550 
500 
455 
455 
415 
395 
375 
375 
345 
358 
335 
335 
427 
427 
378 
392 
392 
392 
403 
402 
406 
406 
406 
406 
1,300 
2,000 
935 
617 


e.55 

590 

.572 

545 

522 

523 

515 

490 

475 

612 

705 

612 

547 

530 

461 

471  I 

450 

436 

413 


625 

265 

427 

227 

1,864 

227 

625 

970 

1,327 

1,010 

803 

1.150 

680 

830 

527 

790 

527 
350 
325 


380 

460 

1,497 

526 

1,000 

1,806 

1,136 

891 

783 

772 

707 

632 

6:)2 

448 
316 
316 
310 
303 
303 
303 
265 
227 
227 
970 
010 
150 
830 
790 
1,150  I 
1,515 


1,132 
710 
527 
480 
385 
310 
250 
2.50 
260 
230 
230 
217 
231 
245 
259 
274 
298 
302 
316 
300 
300 

:»o 

300 
313 
313 
313 
313 
313 
313 
313 
313 


313 
313 
313 
313 
420 
62S 
610 
2.210 
l,-292 
7S0 
6»5 
67-' 
I      638 
'      587  I 
510 
539  I 
524  . 
491   ! 
471  ' 
471 
484 
3,168  I 
.  2.230  I 
I  2,660  . 
1,755 
2. 1.50 
97,710 
45,250 
14.0.50 
9,4S0 


8, 7m 
4. -ID 
3,670 
3,<aJ 
2, 4.^7 
2,  :*J7 

i.:*-| 
i.r.i 
i..m 
1. 1> 
i.i.> 

l.ir'l 

.vl 
1'"».5 

SN> 

vnT 

NP7 

MM! 

l.JU 

<a5 


f+45 


KoTE.— Daily  discbarge  obtained  by  indirect  method. 
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Estimated  monthly  discharge  of  Salt  River  at  Roosevelt,  Ariz.,  for  1906, 
[Drainage  area,  5,756  square  miles.] 


Month. 


Discharge  in  second-feet. 

Mean. 


Maximum.  Minimum. 


lanuary I  12,300 

February |  31, 400 

March 44,400 

April t  45,470 

May '  9,700 

June '  2, 450 

July I  2,000 

August 1,864 

September I  1, 497 

October |  1.132 

November 97, 710 

December i  8, 700 

Theyear ,  97,710 


165 
526 
6,000 
6,495 
1,950 
675 
335 
325 
227  j 
217 
313  I 
697  I 


1,611 

8,207 

15,300 

12,550 

4,604 

1,405 

529 

600 

722 

342 

6,391 

1,684 


Total  in 
acre-feet. 


Run-off. 


Second-feet  ni»rv*K  {« 


99,060  I 
455,800  i 
940,800  I 


746,800 
283,100 
83,600 
32,530 
36,890 
42,960 
21.030 
380,300 
103,600 


0.280 

1.43 

2.66 

2.18 
.800 
.244  I 
.092  I 
.104  I 
.125  I 
.059  I 

1.11  I 
.293  I 


0.323 

1.49 

3.07 

2.43 

.922 

.272 

.106 

.120 

.140 

.068 

1.24 

.338 


T 


217  , 


4,495  ,  3,226.000 


.781 


10.52 


SALT  RIVEU  AT  M'DOWELL,  ARIZ. 

This  station  was  established  April  20,  1897.  It  is  located  one-third  mile  above  the  junc- 
tion of  Salt  and  Verde  rivers,  30  miles  northeast  of  Phoenix,  15  miles  northeast  of  Mesa, 
and  IJ  miles  above  the  Arizona  canal  diversion  dam. 

The  channel  is  straight  for  about  500  feet  above  the  station.  The  right  bank  is  about 
3i  feet  high  at  the  water's  edge  and  rises  with  a  gradual  slope  for  400  feet;  it  is  clean  and 
is  .subject  to  overflow.  The  left  bank  rises  vertically  for  about  5  feet,  at  which  point  there 
is  a  small  bench,  from  which  the  rocks  rise  to  a  considerable  height;  this  bank  is  clean 
and  does  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is  shifting,  and 
it  is  necessary  to  make  a  large  number  of  measurements  in  order  to  obtain  an  accurate 
estimate  of  the  dischai^ge.    The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  120  feet  south  of  the  standard  under  the  cable  at  the  north  bank.  Low-water 
measurements  are  made  by  wading  about  1,000  feet  upstream  from  the  cable,  where  a  tag 
wire  has  been  placed. 

Gage  heights  and  measurements  are  taken  by  W.  Richins,  who  devotes  his  whole  time 
to  the  work.    There  have  been  five  gages  in  use  at  this  station,  as  follows: 

Gage  No.  1,  set  April  20, 1897,  was  a  2-  by  6-inch  timber  bolted  to  the  rocks  on  the  south 
bank  of  the  river,  about  one-fourth  mile  above  the  cable.  This  gage,  which  has  since  been 
removed,  was  used  until  November  30,  1899,  when  the  station  was  temporarily  abandoned. 
The  bench  mark  is  a  nail  in  a  palo  verde  tree  about  75  feet  west  of  the  cable  anchorage  on 
the  north  bank;  elevation,  17.33  feet  above  the  zero  of  the  gage. 

Gage  No.  2  was  established  in  1901.  It  consists  of  a  2-  by  6-inch  timber  fastened  to  a 
tree  on  the  north  bank  of  the  river  three-fourths  mile  above  the  cable.  The  zero  of  this 
gage  is  1,323.54  feet  above  sea  level.  Its  bench  mark  is  a  nail  in  a  root  of  a  willow  tree, 
to  which  the  gage  is  fastened;  elevation,  1,328.69  feet  above  sea  level,  and  5.10  feet  above 
the  zero  of  the  gage.  On  April  2,  1903,  high  water  in  Verde  River  backed  up  the  water 
on  gage  No.  2  and  changed  the  cross  section  by  depositing  sand. 

Gage  No.  3  was  installed  May  19,  1903.  It  consists  of  a  1-  by  6-inch  stadia  rod  spiked 
to  a  2-  by  4-inch  timber  and  fastened  to  a  tree  on  the  south  bank  1§  miles  above  the  cable. 
The  water  surface  at  this  gage  is  about  15  feet  higher  than  at  the  mouth  of  the  Verde  River, 
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and  the  zero  of  the  gage  is  1,336.27  feet  above  sea  level.  Three  bench  marks  have  been 
established  for  this  gage,  as  follows:  (1)  A  nail  in  a  mesquite  stump  200  feet  east  of  Petens's 
corral;  elevation,  1,363.2  feet  above  sea  level  and  26.93  feet  above  the  zero  of  the  gape. 
(2)  A  nail  in  the  root  of  a  mesquite  tree  on  top  of  the  bank  50  feet  northwest  of  the  north- 
west corner  of  Peters 's  corral  and  about  75  feet  from  the  gage;  elevation,  1,356  feet  above 
sea  level  and  19.73  feet  above  the  zero  of  the  gage.  (3)  A  nail  in  the  willow  tree  to  which 
the  gage  is  attached;  elevation,  1,344.27  feet  above  sea  level  and  8.00  feet  above  the  zero 
of  the  gage. 

Gage  No.  4  was  a  temporary  gage  on  the  north  side  of  the  river  about  600  yards  above  the 
section  and  was  read  in  conjunction  with  gage  No.  3.  This  temporary  gage,  No.  4,  was 
washed  out  by  heavy  floods  early  in  1905. 

Gage  No.  5  was  established  because  of  the  difficulty  and  time  involved  in  reaching  gage 
No.  3  during  high  water  and  also  because  the  river  had  changed  its  channel  in  such  a  way  as 
to  leave  gage  No.  3  dry.  It  was  located  on  the  right  bank  of  the  river  about  one-fourth  mile 
below  the  location  of  No.  3.  No.  5  was  read  from  March  10,  the  date  of  its  establishment, 
to  March  20,  1905,  on  which  date  it  was  destroyed. 

The  river  swept  back  to  gage  No.  3,  which  was  used  until  April  14,  when  another  change 
of  channel  rendered  No.  3  useless.  A  temporary  gage  was  then  established  at  the  old  l<x^- 
tion  of  No.  4.  This  was  observed  until  September  1,  1905,  when  a  permanent  gage  was 
established.  The  zero  of  this  gage  is  at  an  elevation  of  1,326.62  feet  above  sea  level  and  is 
referred  to  two  bench  marks:  (1)  On  a  mesquite  tree  200  feet  northwest  of  the  gage;  eleva- 
tion, 1 ,346.12  feet  above  sea  level.  (2)  A  nail  in  tree  at  gage;  elevation,  1 ,336.37  feet  above 
sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=Water-SuppIy  Paper): 

Description:  Ann  19,  iv,  pp  418-419,  420-421:  W8  16,  p  148;  28,  p  133;  38,  p  321;  50,  pp  386-387:  86,  p  101; 
85,  pp  23-24;  1(K>,  pp  36-37;  133,  pp  215-216. 

Discharge:  Ann  19,  iv,  p  419;  WS  16,  p  148;  28,  p  143;  38,  p  321;  66,  p  102;  85,  p  24;  100,  pp  38^39;  133, 
pp  215-216. 

Discharge,  mean  daily:  WS  133,  p  220. 

Discharge,  monthly:  Ann  20,  iv,  p  406;  21,  iv,  p  386;  WS  75,  p  179;  85,  p  25;  100,  pp  40-41;  133,  p  221. 

Discharge,  yearly:  Ann  20,  iv,  p  69. 

Gage  heights:  WS  16,  p  149;  28,  p  140;  38,  p  322;  66,  p  102;  85,  p  25;  100,  p  40;  133,  p  219. 

Hydrographs:  Ann  19,  iv,  p  423;  20,  iv,  p  406;  21,  iv,  p  387. 

Rating  tables:  Ann  19,  iv,  p  419;  WS  28,  p  145;  100  pp  40-41. 

Discharge  measurements  of  Salt  River  at  McDovoeUj  Ariz,,  in  1905. 


Date. 


Ilydrographer. 


Gage 
height, 


January  11 W.  Richins 

January  13 do 

January  16 do 

January  20 | do 

January  24 do 

January  27 do 

January  31 do 

February  3 do 

February  4 do 

February  7 do 

February  10. . . ' do 

February  14 do 

February  17 do 

February  21 do 

February  24 do 

March  1 do 

March  8 do 

aFiat  measurement. 


Feet. 
9.30 
5.25 
3.25 
2.95 
2.44 
2.37 
2.32 
3.70 

12.10 
7.95 
5.00 
4.83 
9.50 
5.00 
0.75 
8.05 
5.40 


Dis- 
charge. 


Date. 


Sec.-ft. 

18,500  j  March  11. 

5,134  l'  March  14. 

1,235  jl  March  17. 

1,110  l|  March  29. 

569  I'  March  31. 

477  I    April  4... 

439   I  Aprils... 


1,474 

043,280 

13,890 

4,797 

4,464 
25,500 

6,207 
10,150 
24,780 
^8,406 


Hydrographer. 


I  Gac«  '    Dis- 
heigbt.  chares. 


W.  Richins. 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 


April  12 . 

April  13 

,  ApnlH ! do. 

j  ApriI19 ' do. 

I  April  21 j do. 

April  25 do. 

II  April28 ' do. 

'  May  2 do. 

I  May  5 do. 

.  May  10 i do. 


Feet. 
5.68 
10.20 
11.20 
6.05 
6.00 
6.55 
6.55 
10.60 
10.20 


4.40 
4.30 
5.20 
4.50 
4.35 
3.65 
3.42 


Sec.-ft- 
9.9^l 

029.040 

•;r7,v?D 
6,3sr» 

6.441 
7,fi57 

9.07Ct 

54.1* 

21.  K*) 

9,756 

9,»^T 

15.9ft' 

ii.9ii 

10.  ♦.»•*• 

s.in 

7.427 


^Qage  height  of  new  gage  No.  4—5.9. 
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Discharge  measuremejUs  of  Salt  River  at  McDowell y  Ariz.,  in  i905— Continued. 


Date. 


Hydrographer.    I^«^f, 


I" 


May  12 1  W.  Richina. 

May  16 do 


May  19 do 


May  23. 


.do. 


May24 ! do. 

May26 ' do. 

May  30 ' do. 

May31 1 do. 

Jane  2 , do. 


Dis- 
charge 


June  6 1 do. 

June? do. 

June9 1 do. 

June  12 1 do. 

June  13 do. 

June  14 1 do. 

June  15 ' do. 

June  16 do. 

June  17 1 do. 

June  19 i do. 

June  20 | do. 

June  21 1 do. 

June  22 do. 

June  23 do. 

J  une  24 ' do. 

June  26 j do. 

June  27 1 do. 


Jinie28 do. 


I 


June  29 do. 

J  une  30 do. 


July  1 ' do. 

Julys do. 

July  4 do. 

Julys do. 

July  6 do. 

July? ' do. 

Julys do. 

July  11 do. 

July  13 do. 

July  15 do. 

July  18 do. 

July  20 ' do. 

July  22 ' do. 

July  25 do. 

July  27 1 do., 


Fee*. 

2.92 

2.50 

2.40 

1.85 

1.75 

1.57 

1.30 

1.25 

1.20  I 

1.28 

1.20 

1.77 

1.25 

1.12 

.92 

.83 

.80 

.78 

.65 

.63 

.60 

.55 

.49 

.45 

.42 

.39 

.37 

.35 

.31 

.29 

.18 

.16 

.12 

.08 

.02 

-.04 

-.17 

-.26 

-.02 

-.12 

-.24 

-.25 

-.13 

-.17 


Date. 


Src.-ft. 

5,604 

4,329 

4,243 

3,327 

3,149 

2,889 

2,228 

2,066  ' 

1,848 

1,888 

1,838 

2,859 

2,077 

1,861 

1,600 

1,683 

1,532 

1,336 

1,210 

1,155 

1,081 

1,000 

968 

860 

819 

776 

791 

716 

676 

684 

575 

526 

521 

496 

460 

459 

368 

345 

481 

428 

370 

355 

445 

415 


Hydrographer. 


July  29 1  W.RIchlns. 

August  1 ' do 

August  3 1 do 

August  5 ' do 

August  8 do 

August  10 do 

August  16 1 do 

August  22 1 do 

August  24 ] do 

August  29 do 

August  31 do 

September  2. . .' do 


Septembers. 
September?. 

September  9 . . . ' do 1 

September  12. . ' do 

September  15.  .< do 

September  19..' do 

September  21 do 

September  23. .  i do 

September  26 do 

September  30..' do 

October  4 1 do 

October  7 , do 

October  10 ! do 

October  12 ' do 

October  14 i do 

October  17 1 do 

October  19 do 

October  21 i do 

October  26 do 

October  28 j do 

October  31 ' do 

November  2 do 

November  4 . . . ' do 

November  7 . . . ' do 

November  9 ...  I do 

November  11 do 

November  14 do.; 

November  16 . .  < do 

November  18 do 

November  22 do 

November  24 . . ' do 


Gage 
height. 

Feet. 
-0.35 

-  .26 

-  .05 

-  .04 

-  .06 

-  .08 

-  .20 

-  .o: 

.50 

-  .10 

-  .28 
5.03 
4.25 
5.18 
4.30 
4.03 
3.80 
3.56 
3.50 
3.45 
4.90 
5.15 
4.14 
3.88 
3.70 
3.63 
3.60 
3.55 
3.52 
3.50 
3.52 
3.52 
3.50 
3.47 
3.50 
3.90 
5.25 
4.12 
4.02 
3.90 
3.84 
4.50 
5.25 


I 


i   Dis- 
charge. 

8ec.-ft. 
874 
752 
546 
493 
463 
557 
445 
507 

1,008 

457 

354 

o  1,815 

781 

1,993 
842 
640 
458 
330 
302 
266 

1,614 

1,095 
718 
477 
374 
339 
350 
315 
311 
280 
297 
302 
284 
300 
308 
515 

1,843 
665 
534 
495 
460 

1,045 

2,219 


a  Gage  readings  are  from  rod  No.  4. 
sequent  readings  are  from  this  rod. 


Four  feet  on  this  rod  is  the  same  as  zero  on  the  other.    AH  sub- 
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Daily  gage  height,  in  feet,  of  Sail  River  at  McDowdl,  Ariz,,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29. 
30. 
31. 


Jan.  I  Feb.     Mar. 


I 


1.82 

1.82 

1.82 

1.82 

1.82 

1.81 

1.8 

1.82 

1.85 

8.9 

9.3 

7.35 

5.2 

3.85 

3.2 

3.2 

3.1 

3.2 

3. 15 

2.95  r 

2.9    ! 

2.78 

2.6 

2.44  ' 

2.41 

2.38 

2.37 

2.37 

2.35 

2.34 

2.32 


32 

32  \ 
8    I 
2.')  I 
9 
15 
05 

).6 

..85 

i.l5 

i.05 

..7 

i.5 

[.8    , 

1.25 

1.7 

1.2 

1.65 

.6 

;.i 

9 

1 

35 

45 

8 

45 

45 

65 


9.5 
6.65 

6.  as 

5.25 
5.2     I 
5.35 
5.23 
5.07 
4.95 
5. 75 
5.85  , 
4.57 
6.18 
10.1 
7.62  ; 

5.78 ; 

10.  &5    ; 

10.8.')  I 
9.3 

10.0 
9.25 
8.25 
7.4 
6.82  ' 
6.51  I 
6.4 
6.35 
6.33 
6.13  I 
5.75  I 
5.95 


Apr. 

May. 

June. 

5.9 

4.2 

1.2 

6.35 

4.35 

1.2 

6.0 

4.3 

1.2 

6.85 

4.a'i 

1.2.') 

6.55 

3.&5 

1.32 

6.2 

3.3 

1.26 

6.2 

3.a-i 

1.2 

6.05 

3.4 

1.18 

5.&') 

3.2 

1. 72 

July. 


5.9 
5.35 
10.3 
10.6 
6.75 
5.6 
4.95 
4.8.') 


4.6 

4.35 

4.5 

4.25 

3.9 

3.8.5 

4.7 

5.1 

5.1 

4.6 

4.5 

4.3 

4.2 


3.37 

3. 15 

2.87 

2.75 

2.7 

2.5 

2. 45 

2.42 

2. 45 

2.38 

2.3 

2.25 

2.0 

1.82 

1.72 

1.65 

1.58 

1.45 

1.43 

1.38 

1.28 

1.25 


1.5 

1.5 

1.28 

1.12 
.96 
.84 
.81 
.78 
.67 
.68 
.62 
.58 
.54 
.48 
.44 
.42 
.42 
.38 
.36 
.XJ 
.3 


0,28 
.'25 
.2 
.16 
.11 
.06 
.02 

-.a5 

-.09 

-.14 

-.18 

-.24 

-.14 

-.23 

-.01 

-.03 

-.08 

-.14 

-.2 

-.26 

-.3 

-.25 

-.22 

-.15 

-.14 

-.13 

-.19 

+  .32 

.35 
1.5 

.63 


Aug.     Sept.     Oct.      Not.     Da. 


0.25 

.15 

.03 

.09 

-.04 

~.a5 

-.as 

-.08 
-.05 
+  .06 
+  .03 
.24 
.03 

-.aj 

-.14 

-.21 

-.22 

-.26 

-.23 

-.22 

-.21 

-.03 

.58 

.50 

.35 

.4 

.18 

.05 

-.12 

-.•23 

-.28 


I 


3.68 
5.05 

O4.0 
4.47 
4.52 
4.33 
5.a5 
4.55 
4.3 

a  4. 12 
4.03 
4.01 
3.92 
3.85 
3.77 
3.74 

0  3.67 
3.6 
3.54 
3.52 
3.49 
3.46 
3.45 

a  5. 9 
5.0 
5.02 
4.32 
4.03 
3.97 

a  5. 32 


a  4,9 

a  4. 62 
4.22 
4.12 
4.02 
3.94 
3.86 

a3.8 
3.75 
3.68 
3.64 
3.62 
3.6 
3.6 

a  3. 58 
3.56 
3.54 
3.53 
3.52 
3.51 
3.5 

a  3. 53 
3.53 
3.53 
3..S2 
3.  .51 
3.5 
3.52 

a  3. 5 
3.5 
3.49 


3.47 
3,47 
3-47 
3-5 

<*3.66 
3.76 
3.92 
4.75 
5.1Z 
4.32 
4.12 

«4.1 
4.08 
4.01 
3.94 
3.W  , 
3.87 
3.84 

03.S2 
3.81 
3.gK 
4.95 
5.5 
5.2 
5.4 

66.0    ! 

^21. 2 

^15.0 

M0.O 

<'7.5 


»6  •» 
6  -J 
b  i 

fi.5 

6.»N 


5.5 
0.4 


,M4 
.Vl 
.1  4fi 

5.1 

5.ce 

5.U3 
5.0 


o  Interpolated  gage  heights. 

6  .\pproximatc  flood  heights  during  time  gage  was  out. 

Note.— Several  gages  used  during  the  year.    See  station  description. 

Daily  discharge ^  in  second-feet,  of  Salt  River  at  McDowell,  Ariz.,  for  1906. 


Day. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


Jan.  ;   Feb.  I  Mar.  '  Apr.     May.    June 


I 


184 

184 

184 

184 

184 

177 

170 

184 

205 

17,050 

18,870 

11,990 

5,008 

1,663 


1,576 
26.860 
32,320 
17,870 
14,280 
9, 544 
7,0'.io 
3,882 
3,G;i2 
6,606 
5,9r>3 
3,006 


29,000 
14,700 
11,680 
'  7,651 
!  7,399 

8, 154 
I  7,->30 

6,745 

6,140 
11,720 
12, 100 

7,121 
13. 390 
28,650 


5,678 

8,026 

6,200 

10,636 

9, 070 

7,244 

7,244 

6,460 

\  5,417 

5,678 

4,;j(i6 

.5.),  080 

60.600 

22,720 


I 


10, 140 
10, 760 
10,560 
9,579 
8, 192 
6, 976 
7, 1.5.5 
7, 323 
6,629 
7,219 
6,  457 
5,  184 
.5.093 
4,945 


2,020 
2,020 
2,020 
2,200 
2,237 
2,128 
2,020 
1,984 
2,977 
2,  .570 
2,570 
2.164 
1.876 
1,616 


July.     Aug.     Sept.  '    Oct.  ;   Nov.      IVc. 


630 
580 
552 
517 
486 
462 
420 
396 
376 
362 
351 
376 
352 


735         380 
635     1,838 
530  '      595 
575  i  1,061  i 
493  i  1, 127  ; 
475  '      879 
475  ,  1,838  ! 
450  ;  1, 168 
515  I      840  , 


685  I 
650 


640 
570 


($85 
617  j 
602  ; 
535 
485 


1,635 
1,262 
764 
685 
610 
550 
492 
450 
420 
380 
360 
350 
340 
340 


275 
275 
299 
370 
426 
5*5 
1.438 
1.936 
970 
665 
070 
655 
534 


6.(ttt 
5.  I* 

4.  i:*' 

3-«' 

4.  i:i» 

3.t5i») 
3,3.V 
2,7"*T 

z:*v 

l.*il' 

i,:»«' 

i.w 

1. 381' 


aiLA   KIVEB   DBAINAGS   BA8IK. 
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Daily  discharge,  in  second-feet ,  of  Salt  River  at  McDowell ,  Ariz,,  for  1905 — Continued. 


Day. 

_L 


Jan.  I  Feb.  \  Mar.  ,  Apr.  '  May.    June. ,  July,  '  Aug.  |  Sept 


_  I  , 

2,620 
3, 755 


J_ 


15 '  1,132  I 

16 1  1,132  I 

17 1  1,063  j24,650 

18 1  1,132   26,630 

19 ,  1,097  |l7,620 


20- 
21. 
22. 
23. 
24. 
25. 
26. 
27.. 
28.. 
29.. 
30. 
31.. 


950 
926 
843 
720 
609 
589 
568 
561 


;il,040 
j  5,768 
I  2,250 
I  3,354 
I  9,471 
j  8,008 
I  7.220 
j  3,792 

561  124,780 

547  I 

541  I 

527    


19,000 
|ll,830 
,34,850 
134,850 
25,540 
28.2(50 
35,800 
117,940 
13,510 
10,480 


I 

I  8,861 

I  8,287 

I  8,027 

!  7,922 

I  6,878 

\  5,066 

\  5,939 


17,850 
1 14, 420 
113,760 
112,100 
10, 760 
!ll,530 
10,350 
I  9,0.')8 
;  8,884 
I 12, 760 
'15,420 
15,420 
1 12, 100 
11,530 
110,560 
10,140 


4,430  I 
4,335 
4,278  I 
4.335  I 
4,202  I 
4,a50 
3,958 
3,495  I 
3, 162  I 
2,977 
2,847 
2,718  I 
2,477 
2, 441 
2,348 
2,164 
2,110 


1,430 

1,385  I 

1,340  I 

1, 178  I 

1,192  1 

1,108  I 

1,050  I 

990  I 

904  ' 

852  j 

826  ' 

826  i 

776  I 

752  j 

716  I 

680 


483 
475 
445 
410 
390 
365 
350 
355  I 
377  I 
425 
440 
440  ' 
395  I 
830  I 
874  1 
2,780  I 
1,280 


485 
440 
425 
400 
415 
415 
415 
565 
1,180 
1,100 
860 
920 
660 
550 
445 
375 
355 


I 

432 
414 
365 
340 
310 
300 
I  285 
I  270 
I  265 
j  4.220 
,  1,770 
;  1,797 


610 

580 

2,430 


Oct. 


330 
320 
310 
305 
300 
295 
290 
305 
305 
305 
300 
295 
290 
300 
290 
290 
285 


Nov. 


490 

490 

490 

445 

455 

450 

505 

.  975 

3,176 

2,060 

2,903 

4,545 

138,000 

8:3,530 

33,100 

17,710 


Dec. 


1,340 
1,300 
1,228 
1,195 
1,120 
1,075 
1,440 
1,820 
1,495 
1,330 
1,075 
1,075 
975 
990 
1,020 
1,030 
975 


Note.— Daily  discharge  obtained  by  indirect  method. 

Estimattd  monthly  dischagre  of  Soli  River  at  McDowell,  Ariz.,  for  1905. 
[Drainage  area,  6,260  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discbarge  in  second-feet. 

Mean. 


I 
Maximum.  Minimum, 


18,870 

32,320 

35,800 

60,600 

10,760 

2.977 

2,780 

1,180 

4,220 

1,635 

138,000 

6,000 


138,000 


170 

627 

5,066 

4,366 

2,110 

680 

350 

355 

265 

28.5 

275 

975 

170 


2,250 

10, 170 

14,680 

13,700 

5,253 

1,547 

568 

591 

930 

444 

9,954 

2,047 

5,178 


Run-off. 


mile.     ""i-nci,. 


138,300 
564,800 
902,600 
815,200 
323,000 
92.050 
34,920 
36,340 
55,340 
27,300 
692,300 
125,900 


3,708,000 


0.359 

0.414 

1.62 

1.69 

2.35 

2.71 

2.19 

2.44 

.839 

.967 

.247 

.276 

.091 

.105 

.094 

.108 

.149 

.166 

.071 

.082 

1.59 

1.77 

.327 

.377 

.827 


11.10 


VERDE  RIVEU  AT  M'DOWELL,  ARIZ. 

This  station  was  established  April  20, 1897.  It  is  located  30  miles  northeast  of  Phoenix, 
15  miles  northeast  of  Mesa,  2^  miles  above  the  Arizona  Canal  diversion  dam,  and  three- 
fourths  mile  above  the  mouth  of  the  river. 

The  channel  is  straight  for  300  feet  above  and  below  the  station,  with  a  width  of  100 
feet  at  low  water  and  450  feet  at  high  water.  The  right  bank  is  high,  rocky,  and  clean,  and 
is  not  subject  to  overflow;  the  left  bank  is  low,  clean,  and  is  Ibiale  to  overflow.  The  bed 
of  the  stream  is  composed  of  sand  and  is  shifting.    The  current  is  swift. 

Dischaiige  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  At  low 
water  the  channel  is  oblique  to  the  gaging  section  and  measurements  are  made  by  wading 
at  a  point  400  feet  above  the  cable. 
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STREAM   MEASUREMENTS   IN  1905,  PART   XI. 


Gage  heights  are  observed  by  W.  Richins.  Three  gages  have  been  in  use  at  this  station, 
as  follows: 

Gago  No.  1,  established  April  20,  1897,  consisted  of  a  vertical  rod  attached  to  a  larpp 
Cottonwood  tree  on  the  east  bank  about  60  feet  below  the  cable.  This  was  read  until 
November  11,  1899,  when  the  station  was  temporarily  abandoned.  The  bench  mark  is  s 
point  on  a  cat's  claw  (acacia)  tree  about  100  feet  southeast  of  the  gage;  elevation,  27.02 
feet  above  the  zero  of  the  gage. 

Gage  No.  2  was  established  in  January,  1901,  and  observations  were  resumed.  It  is  ao 
inclined  2-  by  4-inch  timber,  fastened  to  the  rocks  on  the  west  bank  about  500  feet  above 
the  cable,  the  zero  of  the  gage  being  1,325.4  feet  above  sea  level.  Three  bench  marks  were 
established  for  this  gage,  as  follows:  (1)  A  nail  in  a  mesquite  tree  about  6  feet  below  the 
cable  anchorage  on  the  east  bank;  elevation,  1,345.5  feet  above  sea  level,  and  20.10  fec>i 
above  the  zero  of  the  gage.  (2)  A  nail  in  the  cable  standard  at  the  east  bank;  elevation, 
1,341.3  feet  above  sea  level,  and  15.90  feet  above  the  zero  of  the  gage.  (3)  A  mark  on 
rock  at  the  gage;  elevation,  1,330.4  feet  above  sea  level,  and  5.00  feet  above  the  ze.ro  of 
the  gage. 

Gage  No.  3  was  established  May  16,  1904,  on  account  of  water  piling  up  at  No.  2  during 
flood.  It  is  a  vertical  rod  fastened  to  a  willow  tree  on  the  east  bank  about  one-half  mile 
above  the  cable.  The  zero  of  the  gage  is  1 ,339.26  feet  above  sea  level.  Two  bench  marks 
were  established  for  this  gage:  (1)  A  nail  in  a  large  cottonwood  tree  on  the  top  of  the  east 
bank  near  the  gage;  elevation,  1,354.11  feet  above  sea  level,  14.85  feet  above  the  zero  of 
the  gage.  (2)  A  nail  in  the  willow  tree  to  which  the  gage  is  attached;  elevation,  1,347.26 
feet  above  sea  level,  and  8.00  feet  above  the  zero  of  the  gage. 

Gage  No.  3,  with  the  tree  to  which  it  was  attached,  was  washed  out  during  the  heavy 
flood  February  25,  1905.  As  the  water  showed  no  tendency  to  pile  up  at  Gage  No.  2, 
readings  were  resumed  on  that  gage,  which  was  used  to  the  end  of  the  year. 

Information  m  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report,  Bull = Bulletin;  WS=Watcr- 
Supply  Paper): 

Description:  Ann  19,  iv,  pp  420-421;  Bull  131,  p  49;  WS  16.  p  150,  28  p  133;  38,  p  323;  50  p  387;  66,  pp 
102-103,  85,  p  21;  100,  pp  31-32;  133,  pp  222-223. 

Discharge:  WS  16,  p  150;  38  p  323.  66.  p  103;  85,  p  22;  100,  pp  33-34.  133,  pp  223-226. 

Discharge,  mean  dally:  WS  133.  p  227, 

Discljarge,  monthly:  Ann  11,  ii,  p  100;  19,  iv.  p  423;  20,  iv,  p  407,  21,  iv,  p  387;  W^S  75,  p  177;  100.  p  36; 
ia3,  p  227. 

Discharge,  yearly:  .\nn  20,  Iv,  p  59. 

Gage  heights:  Bull  131,  p  51;  WS  16,  p  150;  28,  pp  141,143;  38  p  324;  66,  p  103;  85,  p  23;  100,  p  35;  13:^ 
p226. 

Hydrographs:  Ann  19,  iv,  p  423;  20,  iv.  p  407;  21,  iv,  p  388;  W8  76,  p  177. 

Rating  table:  .\nn  19.  iv.  p  422. 

Discharge  measurements  of  Verde  River  at  McD(/u>ell,  Ariz.,  in  1905. 


Date. 


Hydrographer.    I,«|f,  ^^^^^,  Date. 


January  11 W.  Richins  , 

January  13. do 

January  10. ...' do 

January  20 do 

January  24 do 

January  27 do 


January  31 . do. 

February  4 do. 


Febriin  ry  7 do . . 

February  10 do . . 


Feet. 

Scc.-ft. 

7.00 

9,159 

3.70 

2,183 

2  (>5 

876 

2.fi2 

739 

2.30 

612 

2.25 

580 

2.18 

462 

13.20 

32.990 

7.75 

7,921 

4.60 

2,706 

Hydrog^pher.    l^^l^^Zm, 


j  Feet.  Sec  -It. 

February  14...    W.  Richins 3.90  al.64> 

February  17 do '  7.00  aS.lT4 

February  21 do j  5.90  4.li^ 

February  24 do |  9.70  lU'TP 

March  1 ' do 14.5  2.?.>- 

Mareh6 do 8.75  5,U* 

March  11 do j  6.95  2.m; 

March  140 do 16.0  2S,sV 

March  17o do ,  17.0  SMrf- 

March29 do I  7.75  2973 


a  Float  measurement. 


OrLA   RIVEB  DRAIKAOE   BASIN. 
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Discharge  measurements  of  Verde  River  at  McDowellf  Ariz.,  in  1906 — Continued. 


Date.         I    Hydrognipher,    j^^,^^ 


March  31 W.  Richins  . 

AprlM I do 


ApnI5 Parish  and  Ricb- 

1      ins. 

Aprils ' do 

April  6 1 do 

April  6 ' do 

April  6 do 

April  12 1  Richins  and  Earie 

April  14 W.  Richins 

April  21 do 

April  21 i do 

April  25 do 

April  28 do 

May  2 do 

Mays do 

May  10 do 

May  12 do 

May  19 do 

May  23 do 

May25 do 

May26 do 

May  30 W.B.  Richins  .... 

June  1 do 

June  2 do 

June  6 do 


Feet. 
7.00 
6.70 


Dis- 
charge. 

Sec. -ft. 
1,954  ' 
1,341  I 
1,363 


June  8 do. 


June  9 1 do 

June  12 [ do 

June  13 [  W.  Richins. 

June  15 , do 

June  17 ' do 

June  20 do 

June  22 1 do 

June  24 ^ do 

June  27 1 do 

June  29 , do 

July  1 do 

July  4 , do 

July  6 ! do 

Julys ^ do 

July  11 do 

July  13 do 

July  15 do 

July  18 ' do 

July  20 do 

July  22 do 


6.6 

1,393 

6.65 

1,383 

6.65 

urn 

6.65 

1,448 

19.0 

35,550 

11.4 

15,110 

6  8 

3,115 

6.3 

2,041 

6.15 

1,694  • 

6.2 

1,797 

5.76 

1,195  1 

5.4 

980 

5.8 

1,282  1 

5.4 

989 

4.70 

640 

4.48 

470  ' 

4.45 

428 

4.4 

408 

4.3 

380 

4.3 

389, 

4.25 

385 

4.13 

41P 

4.1 

358 

4.15 

334 

4.05 

291  ' 

4.03 

279 

3.98 

278 

3.95 

299 

3.91 

245 

3.86 

237 

3.81 

237 

3.75 

188 

3.72 

191  , 

3.7 

205 

3.61 

157  , 

3.58 

131 

3.57 

132 

3.56 

128 

3.55 

132 

4.12 

323 

3.80 

243 

3.70 

181 

3.61  1 

1 

158  ' 

Date.  ,    Hydrographer. 


i!- 


'  Gai 
iheigl 


;ft 


Dis- 
charge. 


July  25 W.  Richins  . 

July  27 do , 

July  29 do 

August  1 do , 

August  3 do , 

I   Augusts I do 

..do 

..do 

..do 

..do 


August  8  . . . 
August  10. . . 
August  12  . . 
August  16  .. 
August  22 1 do. 

.do. 

.do. 

.do. 

.do. 


I 


August  24  . . . 
August  29  . . . 
August  31  ... 
September  2. 

September  5. . . ' do. 

September  7...  I do 

September  9. .  .| do 

Septeml)er  12.. I do 

September  15.., do 

Septeml)er  19.. do 

Septeml)er  21.  J do 

September  23.  J do 

September  26. .' do 

September  30..' do 

OctolKjr  4 1 do 

October  7 i do 

Oetol>er  10 | do 

Octolwr  12 do 

October  14 i do 

October  17 do 

Octolx»r  19 ! do 

October  21 do 

October  26 j do 

October  28 do 

Octol)cr31 ' do 

Noveml)er2 ' do 


November  4.-.. 

do 

November  7... . 

do 

November  9.... 

do 

Novoml)er  11... 

do 

Novemlx'rl4... 

do 

November  16... 

do 

Noveml)er  18... 

do 

Novemlx<r22... 

do 

Novcmlwr  24...  i do. . . 


Feet. 

Sec.-ft. 

3.70 

178 

3.70 

180 

4.83 

668 

4.50 

617 

4.38 

436 

4.10 

330 

4.00 

291 

4.67 

540 

5.00 

737 

4.26 

372 

4.20 

333 

4.95 

764 

5.07 

746 

4.70 

491 

4.73 

521 

4.45 

426 

6.90 

2,961 

5.40 

1,046 

4.66 

426 

4.38 

391 

4.15 

302 

4.00 

280 

4.00 

275 

5.23 

975 

8.80 

5,899 

4.70 

675 

4.35 

404 

4.20 

364 

4.10 

361 

4.08 

321 

4.05 

302 

4.02 

316 

4.0 

293 

4.01 

308 

4.03 

319 

4.01 

311 

3.96 

328 

3.99 

301 

4.20 

392 

5.70 

1,885 

5.15 

1,168 

4.45 

622 

4.35 

466 

4.3 

415 

4.5 

504 

5.0 

1,012 
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Daily  gage  height,  in  feet,  of  Verde  River  ai  McDowell^  Ariz.,  for  1905. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.- 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dw. 

1.08 

2.16 

15.0 

06. 9 

5.86 

4.25 

3.7 

4.46 

4.98 

67.4 

4.01 

06. «» 

1.09 

2.18 

11.35 

6.82 

5.65 

4.22 

63.6 

4.39 

04.75 

65.95 

4.01 

ao.9 

1.08 

2.74 

10.45 

6.75 

5.  .55 

4.2 

3.63 

4.31 

64.65 

4.92 

4.0 

.5.3 

1.06 

13.25 

10.1 

6.68 

5.48 

64.15 

3.6 

4.19 

4.55 

4.68 

03.99 

4.H'. 

1.05 

13.25 

9.75 

6.6 

5.4 

4.13 

3.57 

04.1 

4.4 

4.52 

6  4.  as 

4.7 

1,05 

10.25 

9.0 

6.65 

5.45 

4.12 

3.57 

64.08 

5.53 

4.42 

4.12 

4.4i 

«1.05 

8.15 

8.65 

6.65 

05.45 

4.1 

3.57 

4.02 

6.65 

4.32 

4.5 

4.32 

61.15 

6.4 

8.4 

6.62 

6.0 

4.1 

3.56 

3.98 

5.62 

64.25 

5.12 

4.22 

1.25 

5.3 

7.8 

6.6 

6.15 

4.13 

63.55 

4.75 

05.4 

4.22 

5.62 

o4.i 

6.75 

4.6 

7.38 

6.66 

5.7 

03. 98 

3.56 

4.75 

64.65 

4.18 

5.45 

04.0 

7.4 

14.62 

6.95 

9.4 

5.5 

64.0 

3.55 

5.08 

4.75 

4.12 

05.15 

4.0 

6.15 

05.4 

6.9 

17.^5 

5.32 

4.05 

3.54 

5.2 

4.62 

4.09 

64.8 

3-92 

3.8 

«4.8 

9.85 

15.0 

6.1 

4.02 

3.56 

4.63 

4.52 

4.09 

4.6 

3.* 

3.1 

3.85 

15.1 

11.4 

05.7 

3.97 

3.68 

04.5 

4.42 

04. 08 

4.45 

3.<? 

2.85 

3.55 

11.35 

10.85 

5.25 

3.97 

04.1 

4.35 

4.36 

6  4.07 

4.38 

3.:«- 

2.65 

3.5 

11.45 

9.7 

4,95 

3.97 

63.95 

4.28 

04.3 

4.06 

4.35 

03.7.5 

2.55 

6.1 

16.25 

8.5 

4.85 

3.  as 

3.88 

4.25 

64.21 

4.03 

4.32 

*.T7 

2.85 

8.6 

14.55 

7.7 

4.75 

3.9 

3.79 

4.3 

4.12 

4.01 

04.3 

A\^ 

2.72 

7.95 

012.0 

7.0 

4.68 

63.9 

3.73 

04.15 

4.12 

4.02 

64.27 

3.fi«; 

2.59 

6.5 

611.4 

6.45 

4.65 

3.9 

3.68 

4.08 

4.08 

4.0 

4.25 

.itf 

a  2. 5 

5.85 

610.8 

6.25 

04.6 

3.85 

3.63 

4.05 

4.0 

04.0 

4.35 

3.73 

62.41 

5.45 

610.2 

06.1 

4.52 

3.85 

03. 61       4.18 

4.0 

64.0 

4.6 

3  7t 

2.32 

6.2 

69.6 

66.1 

4.46 

3.82 

63.62  ;    5.0 

04.0 

4.0 

5.0 

Ti  S2 

2.28 

12.0 

09.0 

6.2 

4.42 

3.8 

3.64  j     4.9 

4.3 

4.0 

4.98 

t.l75 

2.26 

69.1 

8.75 

6.5 

64.42 

3.78 

3.68 

5.52 

4.75 

4.02 

04.95 

o3.f;s 

2.29 

68.2 

«8.6 

6.85 

4.38 

3. 76 

3.65 

06.1 

5.02 

4.0 

65.5 

Xf^j 

2.27 

8.25 

68.2 

6. 35 

4.35 

^.74 

3.68 

65.7 

4.8 

4.0 

17.0 

3.M 

2.27 

14.0 

07.8 

6.2 

04.32 

3.72 

4.4 

5.25 

4.85 

04.03 

610.0 

.\f:s 

2.25 

7.6 

16.1 

4.28 

3.71 

04. 85 

6.02 

5.4 

64.0 

68.0 

.■?.fii 

62.2 



7. 15 

66.0 

4.27 

3.69 

05.5 

4.85 

8,45 

3.99 

07.2 

;i.r;i 

2. 16 

6.95 
ige  read 

ing. 

4.27 

4.85 

4.65 

4.01 

*ihi 

a 

Onegfi 

6  Estimi 

ited. 

Notp:.    Gage  changes  from  No.  3  to  No.  2  February  24. 


Daily  discharge,  in  second-feel,  of  Verde  River  ai  McDowell,  Ariz.,  for  1905. 
Feb.     Mar.     Apr.     May. 


Day. 


Jan. 


1 

248 

2        .   . 

?,S0 

3 

248 

4 

243 

5            .   . 

241 

6 

241 

7 

241 

8 

20)3 

9      

28.5 

10 

8.674 

11 

10.060 

12 

13 

7,394 
2,379 

14 

1,400 

499 

50/ 

908 

32, 970 

32. 970 

19,310 

;  9,74:^ 

5, 4(K) 

3, 7.')0 

2, 700 

2, 730 

3,900 

3,000 

1,637 


25, 130 

10,580 
8,800 
8,107 
7,414 
5,  <>2S 
5,27() 
4,884 
3,946 
3,28(> 

:  2.617 
2,539 
7,612 

25  500 


1,819 

1,710 

1,615 

'  1,520 

i  1,478 

'  1,478 

1,439 

1,411 

1.493 

6,433 

32, 140 

24,640 

1 15, 160 


1,342 
1,145 
1,082 
1,037 
987 
1,018 
1,018 
1,507 
1,690 
1,177 

i.aso 

949 
1,655 
1,205 


June.    July. 


370 
370 
380 
380 
385 
400 
380 
358 
335 
277 
283 
291 
280 
270 


205 
185 
173 
155 
137 
132 
132 
130 
128 
130 
128 
125 
130 
164 


Aug. 


490 
452 
403 
365 
330 
325 
297 
285 
630 
585 
785 
860 
525 
455 


I      I 
Sept.  Oct.   Nov.   I>K. 


I 


720  4,080 
535  2,200 
490    920  ' 


665 
515 
440 
390 
370 
360 
35.S 
3.T5 
355 
340 
321 


325 
340 
321 
301 
325 


3,S*» 
2.  *»' 

l.V^i 
1..V. 
1.310 


3.S5    .1.'^: 

575  iM 
1.200  •*^'' 
1,775  '^W 
1,650 
1,168 

865 

700 

622  I 


7.V 

7."-0 


GILA  BIVER   DBAINAGE   BASIN. 
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Daily  diseharge^  in  seecmd-ftetj  of  Verde  River  ai  McDowell^  Ariz.,  for  1906 — Continued. 


Day. 


Jan.      Feb. 


I 


1,100 


15 

16 860 

17 755 

18 1,100 


19., 
20. 
21.. 


044 
791 
710 
642 


1,403 
1,367 
4,050 
9,767 
8,641 
6,130 
5,004 
4,311 


Mar.     Apr.     May.    June.  ,  July.     Aug.     Sept.  |   Oct. 


23 583  I  5,ol0 

24 559  12.170 

25 548  '  6  126 

26 564  I  4.572 

27 653  j  4,650 

2S 553  21,060 

29 542  : j  2,770 

30 515    !  2,158 

31 499  ' I  1,887 


10,  .580 
10,780 
29.410 
23.460 
12,120 
10,630 
9,368 
8,110 
6,85o 
5,594 
6.070 
4,755 
3,916 
3,077 


13,720  ' 
10,710  ^ 
7,566 
5,471 
3,639  I 
2,337 
1,893  I 
1,617  I 
1,617 
1.782 
2,448 
3,246  ' 
2,115  , 
1,782 
l,bl7 
1,507 


925 

760 

715 

660 

630 

600 

555  , 

495 

440 

4?2 

415 

400 

390 

380 

375 

375 


275 
290 
300 
267 
255 
237 
230 
235 
230 
230 
217 
200 
183 
187 
190 
192 


315  I 
280 
262  ' 
240 
207 
li5 
165  , 
158  , 
160 
165 
17.-, 
165 
175 
435 
68.5 
1,060 
710  ; 


404 
385 
364 
383 
327 
315 
280 
327 
753 
735 
1,085 
1,617 
1,160 
870 
715 
590 
465 


380  I 

360  ' 

325 

300 

297 

293 

275 

275 

2;5 

345 

570 

im 

625 
650  \ 
1,125 
5,350 


318 
305 
298 
300 
316 
298 
293 
296 
300 
303 
300 
305 
305 
319 
3a5 
305 
311 


Nov.  I  Dec. 


525 
466  , 
435, 
415 
400  I 


580 

1,000 

1,000 

955 

1,610 

061,460 

13, 115 

5,520 

4,240 


I 


596 
500 
560 
548 
.536 
536 
.578 
596 
632 
590 
548 
530 
524 
518 
506 
506 
506 


I 


a  Calculated  from  Kutter's  formula. 
Note.— Daily  discharge  obtainixl  by  indirect  method. 

Estimated  monthly  discharge  of  Verde  River  at  McDaweUj  Ariz.,  for  1906. 
[Drainage  area,  6,n(K)  square  miles.] 


Discharge  in  sccond-feot. 


Month. 


I 


Maximum.-  Minimum       Mean. 

t  i 


January... 
Febniary.. 

March 

April 

May 

June 

July 

August 

Si'ptember. , 

October 

November- 
December.. 


I 


The  year. 


10,060  I 
32,970  I 
29,410 
32,140 
1,696  I 
400  j 
1,080 
1,617  I 
5,350  I 
4,080  ' 
61,460  I 
3,280  ^ 

61,460  ' 


241 
499 
1,887 
1,411 
375 
183 
125 
280 
275 
293 
301 
506 

125 


1,419 

7,709 

8, 780 

5,227 

KV2 

283 

245 

,567 

771 

544 

3,432 

875 


Total  in 
acre-feet. 


87,250 

428,100 

.539,900 

311,000 

51,160 

16,840 

1.5,060 

34.860 

45,880 

33,450 

204,200 

53,800 


2,5,")7  1     1,822,000 


Run-off. 


Second-feet'        ^.j^  J 


0.236 
1.28 
1.46 

.871 
.1.39 
.047 
.041 
.094  I 
.128  ! 

.091  ' 

I 
.572 

.146  ■ 
.426  i 


0.272 
1.33 
1.68 
.972 
.160 
.052 
.047 
.108 
.143 
.105 


5.68 


SANTA    CRUZ    RIVKR    AT    Tl'C'SOX,    ARIZ. 

This  station  was  established  October  15,  1905,  by  O.  E.  P.  Smith.  It  i.s  located  at 
Congress  Street  Bridge,  Tucson,  Ariz. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  station.  The  current 
is  swft.  The  left  bank  is  low,  wooded,  and  liable  to  overflow.  The  right  bank  is  about  12 
feet  high  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  bowlders, 
and  shifts  during  floods. 


186 


STREAM   MEASUREMENTS   IN   1905,  PART   XI. 


Dischai^e  measurements  are  made  from  the  bridge,  which  consists  of  one  steel  span  100 
feet  long  and  four  pile  bents  each  15  feet  long.  The  initial  point  for  soundings  is  the  etst 
edge  of  upstream  cylindrical  pier  on  the  west  bank. 

The  gage  is  painted  od  the  pier,  which  is  taken  as  the  initial  point.  During  1905  the  ga^ 
was  read  twice  each  day  by  George  S.  Calliahan. 

Discharge  measiwemerUs  of  Santa  Cruz  River  at  Tucson ^  Ariz.^  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gase     1     Dis- 
hetght.     chanP. 

November  27. .. 

G.  E.  P.  Smith 

Feet. 
68 
90 
44 

Sq.ft. 
46 
317 
17 

Ft.  per  sec. 
5.40 
7.90 

Feet.       Sec.-fl. 
1.58             '£>l 

November  28... 

do 

3.60  1         2.515 

December  27 

....do 

2.40            n.65               4U 

1 

Daily  gajge  height,  in  feet,  of  Santa  Cruz  River  at  Tucson,  Ariz.,  for  1905. 


Day. 

Nov. 

Dec. 

Day. 

Nov.      Dec, 

1 

1.0 
1.0 

25 

1.3     

2 

;  26 

n    1 

8 

1.65 
1.25 
1.65 
1.20 
2.0 

27 

1.38  

9 

28    .  .. 

3.85   

22 

1 

29 

2.4     

23 

30 

1.45  ' 

24 - 

1 

Note.— All  water  taken  out  by  canals  heading  above  station,  leaving  the  river  channel  dry  at  station 
except  on  days  for  which  gage  heights  are  recorded. 
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^'  Page. 

Acknowledgments 12 

Acre-foot,  definition  ol 4 

Alma.  N.  Hex. 

San  Francisco  River  at: 

description 166-167 

discharge 167-168 

discharge,  daily 160 

discharge,  montlily 170 

gage  heights 168-160 

Almont,  Colo. 

East  River  at: 

description 101-102 

diachaiige 102 

discharge,  monthly ft)3 

gage  heights 102 

rating  table 103 

Taylor  River  near: 

description 103-104 

di&charge 104 

discharge,  monthly 106 

gage  heights 104-105 

rating  table 105 

Animas  River— 

at  Durango,  Colo.: 

description 134-135 

discharge 135 

discharge,  monthly 137 

gage  heights 136 

rating  table 136-137 

near  Farmington,  N.  Mex.: 

description 137-138 

dischai^ 138 

dischaige,  monthly 140 

gage  heights 13^130 

rating  table 139 

Axial,  Colo. 

Milk  Creek  near: 

deserip  tion 47 

discharge 47 

discharge,  monthly 48 

gage  heights 47 

rating  table 48 

B. 

Blue  River  near— 
Kremmling,  Colo.: 

description 96-97 

discharge 97 

gage  heights 97-98 

Boulder,  Wyo. 

Boalder  Creek  near: 

description j. 30 

discharge 30 

discharge,  monthly 32 

IRB  175—06 13 


Boulder,  Wyo.— Continued.  Page. 
Boulder  Creek  near: 

gage  heights 31 

rating  table 31 

Boulder  Creek  near- 
Boulder,  Wyo.: 

description 30 

discharge 30 

discharge,  monthly 32 

gage  heights 31 

rating  table 31 

Buford,  Colo. 

Marvine  Creek  near: 

description 58-50 

discharge 59 

discharge,  monthly 60 

gage  heights 59 

rating  table 60 

North  Fork  of  White  River  near: 

description 50 

discharge 50 

discharge,  monthly 51 

gage  heights .'W-51 

rating  table 51 

South  Fork  of  White  River  near: 

description. 62 

discharge .". 52 

discharge,  monthly 54 

gage  heights 52-53 

rating  table 53 

C. 
Charleston,  Ariz. 

San  Pedro  River  at: 

description 170 

discharge 171 

discharge,  daily 172 

discharge,  monthly 173 

gage  heights 171-172 

Chevlon  Fork  near— 

Winslow,  Ariz.: 

description 156 

discharge 157 

Cimarron,  Colo. 

Cimarron  River  at: 

description 118 

discharire 118 

discharge,  monthly 120 

gage  heights 119 

rating  table 119 

Gunnison  River  near: 

description 106 

discharge 107 

discharge,  monthly 108 

gage  heights 10? 

rating  table 108 
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Cimarron  River  at—  Page. 
Cimarron,  Colo.: 

description 118 

discharge 118 

discharge,  monthly «  120 

gage  heights 119 

rating  table 119 

CUfl,  N.  Mex. 

Gila  River  near: 

description. 159 

discharge 160 

discharge,  daily 161 

discharge,  monthly 162 

gage  heights 160-161 

Colona,  Colo. 

Unoompahgre  River  near: 

description. 120 

discharge 121 

discharge,  monthly 122 

gage  heights 121 

rating  table 122 

Colorado  River,  description  of 127-128 

atHardyville,  Arin.r 

description 128-129 

discharge 129 

discharge,  daily 130 

discharge,  monthly 130 

gage  heights 129 

Colorado  River  drainage  basin,  description 

of 12-13 

Cora,  Wyo. 

Newfork  River  near: 

description 22 

discharge 22 

gage  heights 23 

Cory,  Colo. 

Qunnison  River  near: 

description. 110 

discharge HI 

discharge,  monthly 112 

gage  heights Ill 

rating  Uble 112 

Craig,  Colo. 

Fortification  Creek  at: 

description 43 

gage  heights 44 

Yampa  River  near: 

description 37-38 

discharge 38 

discharge,  monthly 39 

gage  heights 38 

rating  table 39 

D. 
Delta,  Colo. 

Uncompahgre  River  at: 

description 125 

discharge 125 

discharge,  monthly : 127 

gage  heights 126 

rating  table 126 

Discharge,  methods  of  measuring  and  com- 
puting    6-11 

Dome,  Ariz. 

Gila  River  at: 

description 164 

discharge 164 

discharge,  daily 165-166 


Dome,  Ariz.— Continued.  Page. 

Gila  River  at: 

discharge,  monthly «..       itt 

gage  heights t . . .      IK 

Drainage  basins,  list  of 2-3 

Duchesne  River  drainage  basin,  description 

of eo-61 

miaoeUaneous  measurements  in «...       66 

Durango,  Colo. 

Animas  River  at: 

description 13>*-135 

discharge i..     13.5 

discharge,  monthly i..      137 

gage  heights i..     136 

ratingtabte 136-137 


Eagle,  Colo. 

Eagle  River  near: 

description i » .  96-W 

discharge 99 

gage  heights 99-100 

Eagle  River  near- 
Eagle,  Colo.: 

description 9K-«» 

•         discharge 99 

gage  heights 9^100 

East  River  at— 
Almont,  Colo.: 

description lOlM02 

discharge 102 

discharge,  monthly 103 

gage  heights Icc 

ratingtabte 103 

Eastfork  River  at— 
Newfork,  Wyo.: 

description 31 

discharge 33 

discharge,  monthly 34 

gage  heights X> 

rating  Ubte 34 

Elk  River  near- 
Trull,  Colo.: 

description 41-42 

discharge 42 

discharge,  monthly *3 

gage  heights 42 

rating  Uble 43 

Equivalents,  table  of >-6 

F. 
Fall  Creek  near— 
Fayette,  Wyo.: 

description 2s 

discharge ^ *> 

discharge,  monthly 29 

gage  heights '^ 

rating  table 29 

Farmington,  N.  Mex. 
Animas  River  near: 

description 137-138 

discharge 1^ 

discharge,  monthly 140 

gage  heights ISS^l.-S 

ratingtabte.... 139 

San  Juan  River  near: 

descri  p  ti  on 132 

dlschai^ 132 


IITDfiZ. 


189 


FarmJiigton,  N.  Hex.— Continued.  Page. 

S|n  Juan  River  near: 

discharge,  monthly 134 

gage  heights 132-133 

rating  table 133 

Fayptte,  Wyo. 
fall  Creek  near: 

deaerlption 28 

dischai^e 28 

discharge,  monthly 29 

gageheighU 29 

rating  table 29 

Pole  Creek  at: 

description 25-26 

discharge 26 

discharge,  monthly 27 

gage  heights 26-27 

ratingUble 27 

Floats,  use  of,  in  measuring  discharge 8 

Fort  Duchesne,  U  tah,  evaporation  at 66 

Fortification  Crsek  at— 
Craig.  Colo.: 

description 43 

gage  heights 44 

Fraser  River  at^ 
Qranby,  Colo.: 

description 87^88 

discharge 88 

discharge,  monthly 89 

gage  heights 88 

rating  table 88-89 

O. 

Gaging  stations,  equipment  of 7 

Gila  City,  Ariz.    See  Dome. 

Gila  River— 

at  Dome,  Ariz.: 

description 164 

discharge 164 

discharge,  daily 165-166 

discharge,  monthly 166 

gage  heights 165 

at  San  Carlos,  Ariz.: 

description 16J 

discharge 16B 

gage  heights 16S 

nearCUfl,  N.  Hex.: 

description IW 

discharge 160 

discharge,  daily 161 

discharge,  monthly 162 

gage  heights 160-161 

Gila  River  drainage  basin,  description  of.  l.')8-159 

Granby,  Colo. 

Fraser  River  at: 

description 8"  ^ 

discharge 88 

discharge,  monthly 89 

gage  heights 88 

ratingUble 88^ 

Glenwood  Spring,  Colo. 
Grand  River  at: 

description 81-82 

discharge. 82 

discharge,  monthly 84 

gage  heights 83 

rating  table 83 


Grasd  Lake,  Colo.  Page. 

Grand  Lake  outlet  at: 

description 72-73 

discharge 73 

discharge,  monthly 74 

gage  heights 73-74 

ratingUble 74 

North  Fork  of  Grand  River  near: 

description 70-71 

discharge 71 

discharge,  monthly 72 

gage  heights 71-72 

rating  Uble 72 

Grand  Lake  north  inlet  at: 

description 75 

discharge 75 

gage  heights 75 

Qrand  Lake  north  Inlet  at— 

Grand  Lake,  Colo. : 

description , 75 

discharge 75 

gage  heights 75 

Grand  Lake,  outlet  at— 

Grand  Lake,  Colo.: 

description 72-73 

discharge 73 

discharge  monthly 74 

gage  heights 73-74 

ratine  table 74 

Grand  River— 

at  Glenwood  Springs,  Colo.: 

de.Hcripiion 81-82 

discharge 82 

discharge,  monthly 84 

gage  heighU 83 

rating  Uble 83 

at  Palisades,  Colo.: 

description 84-85 

discharge 85- 

discharge,  monthly 86 

gage  heights :  85-86 

rating  Uble 86 

at  Hot  Sulphur  Springs,  Colo. : 

description 76 

discbarge 76 

discharge,  monthly 78 

gage  heights 77 

rating  ta.  le 77-78 

near  Kremmling.  Colo.* 

description 78-79 

discharge 79 

discharge,  monthly • 81 

gage  heights 79-80 

rating  Uble 80 

Grand  River  drainage  basin,  description  of.  60-70 

miscellaneous  measuremrnt«  in 87 

Grand  River,  North  Fork,  near- 
Grand  Lake,  Colo.: 

description 70-71 

discharge 71 

dipoharge.  monthly 72 

gHgo  heights 71-72 

rating  Uble 72 

Greenbrier,  Wyo. 

Greenbrier  River  at: 

description 14 

discharge 15 

discharge,  monthly 17 
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Greenbrier,  Wyo.— Continued.  Page. 

Greenbrier  River  at: 

gage  heights 16 

rating  table 16 

Greenrivor,  Utah. 

Green  River  at: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Green  River  at- - 

Greenbrier,  Wyo.: 

description 14 

discharge 15 

discharge,  monthly 17 

gage  heights 16 

rating  table 16 

Greenrlver,  Utah: 

description 19 

discha  rgc 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Jensen,  Utah: 

description 17 

gage  heights 17 

Ouray,  Utah: 

description 18 

gage  heights 18 

Green  River  drainage  basin,  description  of.  13-14 
Gunnison  River— 

at  Gunnison  Tunnel,  cast  portal,  Colo.: 

description 105^109 

discharge 109 

gage  heights 109-110 

at  Whitewater,  Colo. : 

description 112-113 

discharge 113 

discharge,  monthly 115 

gage  heights 113-114 

rating  table 114 

near  Cimarron,  Colo.: 

description 106 

discharge 107 

discharge,  monthly 108 

gage  heights 107 

rating  table 108 

near  Cory,  Colo. : 

description 110 

discharge Ill 

discharge,  monthly 1 12 

gage  heights Ill 

rating  table 112 

Giumison  River  drainage  basin,  description 

of 100-101 

miscellaneous  measurements  in 127 

Gunnison  River,  North  Fork,  near— 

Hotchkiss,  Colo. : 

description 115-116 

discharge .'  116 

discharge,  monthly 117 

gage  heights 116 

rating  table 117 

-Gunnison  Tunnel,  east  portal,  Colo. 

Gunnison  River  at: 

description 108-109 

discharge 109 

gage  heights 109-110 


H.  Page. 

Hamilton,  Colo. 

Williams  River  at: 

description H 

discharge 4.5 

discharge,  monthly 46 

gage  heights 4o 

rating  table i* 

Hardyville,  Ariz. 

Colorado  River  at: 

description 128-13" 

discharge 15 

discharge,  dally IJ' 

discharge,  monthly 1  «i 

gage  heights 1* 

Helper,  Utah. 

Pi^co  River  near: 

description 67 

discharge 67 

discharge,  monthly V.' 

gage  heights ^*^ 

rating  table ^ 

Hesperus,  Cofo. 

h&  Plata  River  at: 

description 1*' 

discharge HI 

gage  heights HI 

Holbrook,  AtLe. 

Little  Colorado  River  at: 

description H? 

discharge H*^ 

discharge,  daily 150-l.'l 

discharge,  monthly 1 '1 

evaporation loL'-l'-n 

gage  heights i  "•-' 

Hot  Sulphur  Springs,  Colo. 
Grand  River  at: 

description '^ 

discharge "^ 

discharge,  monthly 7^ 

gage  heights ~ 

rating  table 77-7> 

Williams  Fork  near: 

description 8MV 

discharge •*' 

discharge,  monthly ^1 

gage  heights ^ 

rating  table ^l 

Hotchkiss,  Colo. 

North  Fork  of  Gunnison  River  near: 

description 115-llfi 

discharge ^^ 

discharge,  monthly H" 

gage  heigh  ts H^' 

rating  table !•" 

Hydrographers,  list  of 1- 

Hydrographic  surveys,  annual  appropria- 
tions for. < 

organization  and  scope  of 1  -* 

I. 
Ice-covered  streanis,  flow  of.  measurement 

of IP 

Indian  Creek  in— 

Strawberry  VaDey,  Utah: 

description ^ 

discharge 64  *^ 

discharge,  monthly ^ 

gage  heights ^' 

rating  table ^ 
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J.  Page. 

Jensen,  Utah. 

Green  River  at: 

description 17 

gage  heights .' 17 

K. 
Kremmling,  Colo. 

Blue  River  near: 

description 96-97 

discharge 97 

gage  heights 97-98 

Grand  River  at:  | 

description 78-79  | 

discharge 79 

discharge,  monthly 81 

gage  heights 79-80 

rating  table 80 

Muddy  River  at: 

description 93-94- 

discharge 94 

discharge,  monthly 96 

gage  heights 95 

rating  Uble 95-96 

L. 
La  Plata,  N.  Hex. 

La  Plata  River  near: 

description 142 

discharge 142 

gage  heighU 142-143 

La  Plata  River— 

Ht  Hesperus,  Color. 

description 140 

discharge 141 

gage  heights 141 

near  I>a  Plate,  N.Mex.: 

description 142 

discharge 142 

gnge  heights 142-143 

LitUe  Colorado  River  at— 

Ilolbrook,  Ariz.: 

description 149 

discharge 149 

discharge,  dally 150-151 

discharge,  monthly 151 

gage  heights 150 

Woodruff,  Ariz.: 

description 145 

discharge 1 46 

discharge,  daily 148 

discharge,  monthly 148 

gage  heights 147 

Little  Colorado  River  drainage  basin,  de- 
scription of 145 

miscellaneous  measurements  in 157 

M. 

McDowell,  Ariz. 

Salt  River  at: 

description 177-178 

discharge 178-179 

discharge,  daily 180-181 

discharge,  monthly 181 

gage  heights 180 

Verde  River  at: 

description 181-182 

discharge 182-183 

discharge,  daily 184-185 

discharge,  monthly 185 

gage  heights 184 


Marvlne  Creek  near—  Page. 
Buford,  Colo.: 

description 58-59 

discharge 59 

discharge,  monthly 60 

gage  heights 59 

rating  teble 60 

Maybell,  Colo. 

Yampa  River  near: 

description 39 

discharge 40 

discharge,  monthly 41 

gage  heights 40 

rating  table 41 

Meeker,  Colo. 

White  River  at: 

description 64 

dischar^ 55 

discharge,  monthly 56 

gage  heights 55 

rating  teble 56 

Mill  Creek  near- 
Axial.  Colo.: 

description 47 

discharge    47 

dlschaigp,  monthly 48 

gagp  heights 47 

rating  teble 48 

Moapa,  Nev. 

Muddy  River  near: 

description 157 

gage  heights 158 

Montrose,  Colo. 

Uncompahgre  River  at: 

description 122-123 

discharge 123 

discharge,  monthly 124 

gag©  heights 123-124 

rating  table 124 

Muddy  River— 

at  Kremmling,  Colo.: 

description 93-94 

discharge 94 

discharge,  monthly 96 

gage  heights 95 

rating  teble a'i-96 

near  Moapa,  Nev.: 

description 157 

gage  heights 1.t8 

Multiple-point  method  of   measuring  dis- 
charge, description  of 9 

N. 

Newfofk,  Wyo. 

Eastfork  River  near; 

description 32 

discharge 33 

discharge,  monthly 34 

gage  heights 33 

rating  table 34 

Newfork  River  near- 
Cora,  Wyo.: 

description 22 

discharge 22 

gage  heights 23 

Newfork  Ri  -er  drainage  basin,  description 

of 21,22 
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O.  P«»B. 

Ouray,  Utah, 

Green  River  at: 

description 18 

gage  heights 18 

P. 

Palisades,  Ck)lo. 
Grand  River  at: 

descri  ptlon 84, 85 

discharge 85 

discharge,  monthly 86 

gage  heights 85-88 

rating  table 86 

Pine  Creek  near— 
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By  M.  C.  HiNDERLiDER,  G.  L.  SwENDSEN,  and  Henry  Thurtell. 


INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
of  facts  concerning  and  the  study  of  conditions  affecting  the  hehavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers. 
These  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888, 
when  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appro- 
priation for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an 
item  of  $12,500  "  for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
States,  including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  aemiarid  sections/'    (28  Stat.  L.,  p.  3d8.) 

Since  that  time  appropriations  have  been  gradually  increased,  as  shown  by  the  following 
Uhle: 

Annual  appropriations  for  hydrographic.  surveys  for  the  fiscal  years  ending  June  30^  1895  to 

1906. 


1895 112,500 


1901 8100,000 


1902 100,000 

1903 200,000 

1904 200,000 

1905 200. 000 

1906 200.000 


1896 20,000 

1897 50,000 

1898 50.000 

18B9 50.000 

900 .%.000 

1 

As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  .standard  methods 
and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the 
flow  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information 
is  also  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power, 
etc.,  which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the 
hydrography  of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in 
the  commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made  gaging 
stations  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time 
it  is  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  lo<'ality.  If 
the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
the  minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention. 
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In  all  sectioDs  of  the  country  permanent  gaging  stations  are  maintained  for  general  statis- 
tical purposes,  to  show  the  conditions  existing  through  long  periods.  They  are  also  used 
as  primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements, 
serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  falue  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  invesiigt- 
tions  were  made.  The  "Report  of  Progress  of  Stream  Measurements,"  which  contains 
the  results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation 
Papers,  Nos.  165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudflon,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna.  Qunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  rivrr 

drainages. 
No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  dmic- 

ages. 
No.  163.  Ohio  and  lower  eastern  Mississippi  river  drainages. 
No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay,  and  upper  eastern  and  western  Mississippi  River  draina^a. 
No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  .\rkansa8,  Red,  and  lower  western  Mississippi  river  drainages. 
No.  174.  Western  Gu)f  of  Mexico  and  Rio  Grande  drainages. 
No.  175.  Colorado  River  drainage. 
No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 
No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  tke 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progr&s 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been 
redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

Drainage  basins  in  the  United  States. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Pn'surapscot. 

Saco. 

Merrimac. 

Connecticut. 

Blackstone. 


NORTHERN  ATLANTIC  DRAINAGE  BASINS. 

Thames. 

Housatonie. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 

Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogechee. 

Altamaha. 

Minor  Southern  Atlantic. 
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Siiwan«». 

Apalachicola. 

Mobile. 
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EASTERN  QULF  Of  MEXICO  DRAINAGE  BA8IM8. 

Pearl. 

Minor  eastern  Gulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE   BASINS. 


Lower  eastern  Mississippi.  I    Upper  eastern  Mississippi. 

Ohio.  I 


ST.  LAWRENCE  RIVER  DRAINAGE   BASINS. 


Lake  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Erie. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richeliau  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 


Upper  western  Mississippi.  l   Lower  western  Mississippi. 

Missouri.  {   Arkansas. 

Meramec.  I   Red. 


Sabine. 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 

Guadelupe. 

San  .\ntonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE   BASIN. 
THE  GREAT  BASIN. 

Wasatch  Mountains.  i  Sierra  Nevada. 

Humboldt.  i   Minor  streams  in  Great  Basin. 

PACIFIC  COAST  DRAINAGE   BASINS. 

Southern  Pacific.  Columbia. 

San  Francisco  Bay.  I   Puget  Sound. 

Northern  Pacific.  I 

HUDSON   RAY  DRAINAGE  BASINS. 

DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off*'  or  "discharge" — is  expressed 
in  various  terms,  each  of  which  has  become  assoc  iated  wi.h  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups — (1)  those  which  represent  the  rate  of  flow,  as 
second-feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile; 
and  (2)  those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches 
and  acre-feet.    They  may  be  defined  as  follows: 

"Second-foot"  Is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  dischaigti 
of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is 
generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

''Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "  miner's  inch "  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and 
irrigators  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
In  most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing  per 
second  from  each  square  mile  of  a.Tu  drained,  on  the  assumption  that  the  run-off  is  dis- 
tributed uniformly  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  consented  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-fee: . 

EXPLANATION   OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facts 
ob:ained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  nieasuremenls  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
area  of  cross  swlion,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  g&%e  readings  taken  each  day.  The  gage  height  given  in  the  table 
represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discbarge  the  column  headed  "Maximum"  gives  tlie 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest;  this  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  that  given  in  this  column.  Likewise,  in  the  column  of  "Minimum" 
the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest. 
The  column  headed  "Mean"  is  the  average  flow  for  each  .second  during  the  month.  On 
this  are  based  computations  for  the  three  remaining  columns,  which  are  defmed  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  rules  for  (omputation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  \n  impc^rattrt'. 

2.  All  Items  of  computation  should  be  expressed  by  at  U  ast  two,  and  not  more  than  four,  i^lgiiifirani 
figures. 

?.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  jjcrctnt  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  mrasuremcnts  should  le  rejected. 

4.  In  reducing  the  numlier  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  In  the  place  to  l)e  rejected  is  hss  than  5,  drop  it  without  changing  the  preceding 
figure.     Example:  ],S27.i  l)ecomes  1,827. 

{b)  When  the  figure  In  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  incivasc  the  preceding 
figure  by  1.    Example.  1,S27.0  becomes  1,828. 

{()  When  the  figure  in  ihe  place  to  Ix?  rejected  is  5  and  It  is  preceded  by  an  even  figure,  drop  ibe .'». 
Example:  1,S2H.5  iiecomes  1,828. 

(d)  When  the  figure  in  the  place  to  l>e  rejected  is  5  and  It  is  preceded  by  an  odd  figure,  drop  the  5 
and  increase  the  preceding  figure  l)y  1.    Example:  1,827.5  becomes  1.828. 
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Special  rules  for  computation, 

1.  Kating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant. 
No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-loet. 

2.  Daily  discharges  shall  be  applied  dtirctly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  me^s  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
feet.  Between  100  and  10,000  second-feet  the  last  figure  in  the  monthly  mean  shall  be  a  significant  figure. 
This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  In  inches  for  the  individual  months  shall  be  carried  out  to 
at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is  pre- 
ceded by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25, 0.125. 0.012, 0.0012.  The  yearly  means  for  these  quantities  are  always  to  t)e  expressed  In 
three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  CalifornK  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  Inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  44S.S  gallons  per  minute:  equals 
646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mil»»  1.131  feet  deep:  13.572  inches  deep. 

1  second-foot  for  one  year  equals  0.00C..14  cubic  mile;  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hoiin 

1  second-foot  falling  10  feet  equals  1.136  horfepow^er. 

100  California  niner's  inches  equal  13  United  States  gallons  per  second. 

100  California  miner's  inches  equal  77  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equals  4  acre-feet. 

100  Colorado  minor's  inches  equal  2.C0  second- feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

lOO-Colorado'  miner's  inches  equal  130  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.2  acro-feet. 

100  United  States  gallons  per  minute  equul  .223  second-foot. 

100  United  Suites  gallons  per  minute  for  one  day  equal  0.44  acrp-foot. 

1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre^eet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1  acro-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  inch  equals  2.54  centimeters. 

1  foot  equals  0.3048  meter. 

1  yard  equals  0.9144  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 

1  square  yard  equals  0.836  square  meter. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 

1  aero  equals  209  fett  square,  nearly. 

1  square  mile  equals  259  hectares. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  yard  equals  0.7646  cubic  meter. 

1  cubic  mile  equals  147,196,000,000  cubic  feet. 

1  cubic  mile  equals  4,667  second-feet  for  one  year. 

1  gallon  equals  3.7854  liters. 

1  gallon  equals  8.36  pounds  of  water. 

1  gallon  equals  231  cubic  inches  (liquid  measure). 

1  pound  equals  0.4536  kilogram. 

1  avoirdupois  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams. 

1  meter  equals  30.37  inches.    Log.  1.5951654. 

1  meter  equals  3.280633  feet.    Log.  0.5150842. 

1  meter  equals  1 .003611  yards.    Log.  0.0388629. 

1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 
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1  square  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  3.5.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  por  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  f^r 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  Equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
1^  horsepowers  equal  about  1  kilowatt. 

To  calculate  water  power  quickly:  ^^--^t-  ^^'^"  ^"  *^^— Net  horsepower  on  water  wheel,  realirinf 
80  per  cent  of  the  theoretical  power. 

(^uick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  II  A*;  l=len^h 
of  weir  in  inches;  h=hea.d  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1:125000, 1  mile=0.50688  Inch. 
Scale  1:90000, 1  mile=O.7O400  inch. 
Scale  1:62500, 1  mile=l  .01376  Inches. 
Scale  1 : 45000.  1  mile-^1. 40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FL.OW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  ar^ 
given  in  detail  in  Wa:er-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Survey) 
and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report 
may  readily  become  acquainted  with  the  general  methods  employed ,  the  following  brief 
description  is  given. 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classeid — 

(1)  those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low 
or  high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and 
the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — (1) 
by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutters  formulas; 

(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the  area 
of  the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  physical  con- 
ditions, the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the 
record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be  used 
in  the  Chezy  formula,  v=c\/r  s.  This  has  been  utilized  by  Kutter,  both  in  developing  hfe 
formula  for  c  and  in  determining  the  values  of  the  coefficient  n,  which  appears  therein. 
The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  awing 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be  u^pd 
in  Eutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  d^ 
charge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope,  as  shown 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  detemnning  flow.  If  dams  are  suit- 
ably situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow. 
The  conditions  neces.sary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those 
relating  to  the  physical  characteristics  of  the  dam  i'^aeU  and  (2)  those  relating  to  the  divei^ 
sion  and  use  of  water  around  and  through  the  dam. 
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The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  back- 
water wiJ  not  inlerfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magni- 
tude; (c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages; 
{d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (e) 
crests  of  a  type  for  which  the  coefficients  to  be  used  in  Q=€  hh^,  or  some  similar  standard 
weir  formula,  are  known  (see  Water-Supply  Paper  No.  150);  (/)  either  no  flash  boards  or 
exceptional  care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should 
be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
make,  or  which  have  been  rated  as  meters  under  working  conditions,  and  so  installed  that 
the  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
head,  on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  are  to  be  obtained. 


Fio.  1.— €able  station  showing  section  of  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  period  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient 
to  be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of 
the  bed  and  the  fluctuations  of  the  surface.  The  tw6  principal  ways  of  measuring  the  veloc- 
ity of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
chaiige  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section ;  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  o^  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streaim  and  dams 
or  othe."  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 
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Certain  peimanent  or  semipermanent  stnictuioa,  usuaUy  referred  to  as  "equipment/'  are 
generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctuatioiB 
of  the  water  sm^ace,  bench  marks  to  which  the  datmn  of  the  gage  is  referred,  permanent 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and.  where  the 
current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  position 
in  the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  conditiona  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of  the 
equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  coiked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  gjood 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  casp 
of  all  surface-float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  ooodi- 
tions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to  ] 
over  the  *'  run,"  a  selected  stretch  of  river  from  50  to 200  feet  long.  In  eadi  discharge  i 
ment  a  large  niunber  of  velocity  determinations  are  made  at  different  points  across  the 
stream  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  determined. 
This  may  be  done  by  plotting  the  mean  positions  of  th6  floats  as  indicated  by  the  dWanoi* 
from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the  mean  time 
for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and  its  axis  by 
the  width.    The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  typie,  so  ccHistrueted 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  different  speeds,  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared,  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  types — those  in  which  the  wheel  is  made  up  of  a  aeries  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditicnsL 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading;  and 
gaging  stations  may  be  classifled  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measiu^ment  an  arbitrary  number  of  pomts  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  observed 
are  known  as  measuring  points  and  are  usually  fixed  at  regular  intervals,  vaiying  from  2  to 
20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars  dropped  from 
the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of  strips 
the  mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  oonditloDs 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do  not  apply. 

Tliree  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple-^int,  single-point,  and  integration. 

The  thiTc  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity  curve, 
0.2  and  0.8  depth;  and  top,  bottom,  and  mid-depth. 
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In  the  vertical  velocity  curve  method  a  series  of  velocity  determinations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity  curve  is  developed.  This  curve  shows  graphically  the  magni- 
tude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity 
curve  and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  com- 
plete measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients 
for  purposes  of  comparison  and  to  measivements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  On  the  assumption  that  the  vertical  velocity  curve  is  a  common  parabola 
with  horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give 
(closely)  the  mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  con- 
ditions show  that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely 
for  open-water  conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth, 
and  moreover  the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean  velocity 
has  been  determined. 

Extensive  experiments  by  vertical  velocity  curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on 
many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the  stage, 
velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
method  is  specially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  gen- 
eral contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings 
are  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either 
by  using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams  with  perma- 
nent beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections  serve 
to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from  them  any 
change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They  are 
also  of  value  in  obtaining  the  area  for  use^in  computations  of  high-water  measurements,  as 
accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measm^ments  from  the  observed  velocities  and  depths  at 
various  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips,  as 
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shown  in  fig,  1.  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those  fur 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  tot-al  dischai^  by  the 
total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period  and  also  to  lack  of  definite  information  is 
regard  to  the  laws  qf  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method  and- to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  sur- 
face of  the  water  as  it  rises  in  fc  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ier, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct- 
ing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  con- 
sidering, in  addition  to  gage  heights  and  discharge,  varying  thickness  of  ice.  Such  data  a< 
are  available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146,  pages 
141-148. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-ofT,  depending  on  whether  or  not  the 
bed  of  the  stream  is  permanent. 


Fig.  2— Rating,  area,  and  mean-velocity  curves  for  South  Fork  of  Skykomish  River  near  Index,  Wtsh- 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  ifs 
the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  stage 
of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount 
of  water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in 
measuring  flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  formula- 
The  coeflicients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  con- 
ditions near  its  crest.  After  inserting  in  the  weir  formula  the  mea.sured  length  of  cresi 
and  assumed  coefficient,  the  discharge  is  computed  for  various  heads  and  the  rating  table 
constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are 
the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river 
at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the 
vicinity  of  the  station  is  also  necessary. 
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The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open,  per- 
manent channels:  (1)  The  dischaige  will  remain  constant  so  long  as  the  conditions  at  or 
near  the  gaging  station  remains  constant.  (2)  The  discharge  will  be  the  same  whenever 
the  stream  is  at  a  given  stage,  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream 
be  neglected.     (3)  The  dischaige  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  dischaige  measurement-s,  using  gage  heights  as 
ordinates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
show  the  dischaige,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the 
development  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge 
measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating 
cur\'e  with  its  corresponding  mean-velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  dischaige.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity  curve 
will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve 
in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half-tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  the  daily  discharge  of  streams  with  changeable  beds  is  a  difficult 
problem.  In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on 
streams  of  this  class,  estimates  can  be  obtained  by  its  use.  In  the  case  of  velocity-area 
stations  frequent  dischaige  measurements  must  be  made  if  the  estimates  are  to  be  other 
than  rough  approximations.  For  stations  with  beds  which  shift  slowly  or  are  materially 
changed  only  during  floods,  rating  tables  can  be  prepared  for  periods  between  such  changes, 
and  satisfactory  results  obtained  with  a  limited  number  of  measurements,  provided  that 
some  of  them  are  taken  soon  after  the  change  occurs.  For  streams  with  continually 
shifting  beds,  such  as  the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made 
every  two  or  three  days  and  the  discharges  for  intervening  days  obtained  cither  by  inter- 
polation modified  by  gage  height  or  by  Professor  Stout's  method,  which  has  been  described 
in  full  in  the  Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  Part  IV, 
page  323,  and  in  the  Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
application  of  it,  is  also  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but 
slowly. 

COOPERATION  AND  ACKNOTVLiEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  corporations  who 
have  assisted  local  hydrographers  or  have  cooperated  in  any  way,  either  by  furnishing 
records  of  the  height  of  water  or  by  assisting  in  transportation. 
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The  foUowiDg  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  hydro- 
graphers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  contained 
in  this  report : 

California.— The  hydrographic  work  In  Susan  and  Owens  rivers  drainages  in  eastern  California  was 
under  the  direction  of  J.  B.  Lipplncott,  supervising  engineer:  W.  B.  Clapp.  district  hydrograptier: 
assisted  by  R.  J.  Taylor,  J.  S.  Evans.  F.  R.  S.  Buttemer,  and  J.  Branhain.  The  Results  of  the  dsu 
collected  m  Owens  River  Valley  are  contained  in  Water-Supply  Paper  No.  177,  which  containit  \bc 
results  of  all  the  hydrographic  data  collected  in  the  State  of  California  during  1905. 

The  work  in  the  Truckee,  Carson,  and  Walker  rivers  drainages  was  under  the  direction  of  Henry 
Thurtell,  State  engineer  of  Nevada,  assisted  by  W.  A.  Wolf. 

Idaho.— The  work  in  that  portion  of  Idaho  which  lies  in  the  Great  Basin  was  under  the  direction  of 
George  L.  Swendsen,  district  engineer,  assisted  by  W.  G.  Swendsen,  hydrographer. 

Nevada.— The  hydrographic  work  in  this  section  has  been  carried  on  in  cooperation  with  the  Slats 
by  Henry  Thurtell,  State  engineer,  assisted  by  W.  A.  Wolf.  Acknowledgment  is  due  to  the  Soulber^i 
Pacific  Company  and  also  to  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  Company  for  tntos- 
portation  furnished. 

Or<r<7on.— District  engineer,  John  T.  Whistler,  assisted  by  Wilbur  C.  Sawyer,  Edwards  N.  Smith,  and 
Ivan  Landes.  Acknowledgment  and  thanks  are  due  the  Oregon  Railroad  and  Navigation  Company. 
the  Oregon  Short  Line  Railroad,  the  Sumpter  Valley  Railway,  and  the  Columbia  Southern  Railway 
Company  for  transportation  furnished. 

MaA.— District  engineer.  George  L.  Swendsen,  assisted  by  W.  G.  Swendsen,  hydrographer.  Acknowl- 
edgments are  also  due  to  the  Oregon  Short  Line  Railroad,  the  Denver  and  Rio  Grande  Railroad,  and 
the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  Company,  for  transportation  furnished;  to  the 
Telluride  Power  Company;  Logan  River  canal  companies;  Jordan  River  canal  companies.  Salt  Lake 
engineer;  J.  Fewson  Smith,  jr.,  water  commissioner  for  Jordan  Valley;  William  Knight,  superintend- 
ent of  pumping  plant  at  Utah  Lake:  and  others  who  have  given  assistants  from  time  to  time.  All 
daily  papers  of  the  State  have  supported  the  work  strongly  and  have  done  much  to  emphasise  the 
importance  of  hydrographic  information  to  a  proper  development  of  irrigation  interests. 

GENERAL  DESCRIPTION  OF  THE  GREAT  BASIN. 

In  the  interior  of  the  North  American  continent,  west  of  the  Rocky  Mountains,  is  an 
immense  area  known  as  the  Great  Basin,  the  streams  uf  which  do  not  discharge  to  the 
ocean.  The  area  is  not  one  single  drainage  basin,  but  consists  rather  of  a  number  of  basins, 
some  of  wliich  are  connected  and  others  closed;  the  outer  rim  of  all,  however,  is  at  such 
an  elevation  that  the  region  as  a  whole  has  no  surface  outlet. 

In  outline  the  Great  Basin  is  rudely  triangular.  It  is  bordered  on  the  west  by  the 
Sierra  Nevada,  on  the  north  by  the  Columbia  plateaus,  on  the  east  by  the  Rocky  Moun- 
tains and  the  Colorado  plateaus,  and  the  southern  extremity  extends  almost  to  the  Gulf  of 
Califoniia.  This  inclosed  area  is  approximately  800  miles  long  from  north  to  south.  31© 
miles  broad  at  its  widest  part,  and  has  been  estimated  to  include  208,000  square  iDile>. 
It  comprises  the  western  part  of  Utah,  almost  all  of  Nevada,  and  contiguous  parts  of  Idahit. 
Oregon,  and  California. 

Topographically  this  interior  drainage  area  is  characterized  by  isolated,  narrow  moun- 
tain ranges,  trending  north  and  south,  which  are  seperated  by  broad  valleys  varying  con- 
siderably in  altitude.  In  the  southern  part  the  valleys  are  low,  Death  Valley  being  Wow 
sea  level,  while  in  the  north  the  valleys  have  a  general  elevation  of  from  4 ,000  to  5,000  Uvi. 
The  intervening  highlands  often  rise  several  thousand  feet  above  their  bases,  and  some  of 
the  peaks  of  the  bordering  ranges  attain  elevations  of  13,000  feet  above  sea  level. 

Upper  branches  of  the  intermontane  valleys  extend  into  the  interior  ranges  as  nam>w 
drainage  ways  that  arc  drj'  during  -most  of  the  year;  but  the  drainage  from  the  hi^ 
mountains  on  the  east  and  west  borders  of  the  basin  passes  through  deep  canyons  inio 
the  broad  valleys,  where  the  perennial  streams  maintain  lakes.  Among  these  are  Great 
Salt,  Utah,  and  Sevier  lakes  in  the  eastern  part,  and  Pyramid,  Winnemucca,  Honey. 
Walker,  Mono,  and  Owens  lakes  in  the  western  part  of  the  Great  Basin.  With  the  exc^»p- 
tion  of  Utah  Lake,  which  discharges  by  Jordan  River  into  Great  Salt  Lake,  these  lake:^ 
are  saline  in  character,  as  a  consequence  of  the  concentration  of  salts  due  to  evaporation. 
Bear  Lake,  in  the  mountains  of  the  eastern  border,  and  Lake  Tahoe,  in  the  Sierras,  are 
largo  bodies  of  fresh  water  that  drain,  respectively,  to  Great  Salt  and  Pyramid  lake& 
Shallow,  temporary  bodies  of  water  accumulate  in  some  of  the  broad  intennontane  rat 
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leys  during  tl)e  wet  season,  but  completely  evaporate  during  the  summer,  leaving  muddy 
plains  called  playas. 

Geologically  the  Great  Basin  is  well  known  as  the  type  region  of  the  "Basin  Range 
structure."  Many  of  the  isolated,  narrow  mountain  ranges  that  trend  north  and  south 
are  steep  on  one  side,  exposing  cross  sections  of  the  rocks,  and  sloping  on  the  other,  con- 
forming with  the  dip  of  the  strata.  These  ranges  have  been  uplifted  by  movements  of 
the  earth's  crust  which  have  broken  it  into  tilted  blocks.  The  greatest  displacements  of 
the  Great  Basin  are  associated  with  the  tostem  and  western  borders,  the  Wasatch  Moun- 
tains and  the  Sierra  Nevada  having  been  uplifted  many  thousand  feet.  The  mountains  of 
the  Great  Basin  are  commonly  composed  of  Paleozoic  strata,  often  modified  by  vulcanism, 
and  the  products  of  weathering  and  disintegration  of  these  rocks  have  accumulated  in  the 
broad  intervening  valleys,  which  are  strewn  to  great  depths  with  unconsolidated  d^bria. 

The  climate  of  the  Great  Basin  is  extremely  arid,  and  except  a  few  favored  spots  where 
irrigation  is  practiced,  the  region  in  general  is  a  desert.  Over  the  larger  part  of  the  area 
the  annual  precipitation  is  less  than  10  inches,  but  it  is  greater  on  the  bordering  high 
lands,  especially  on  the  Sierra  Nevada,  where  it  is  over  40  inches.  Temperature  varies 
widely,  owing  to  the  large  extent  of  the  area  and  to  differences  in  elevation.  Over  most 
of  the  region  the  heat  of  the  summer  days  is  intense,  but  the  diurnal  variation  is  consid- 
erable. Evaporation  is  enormous.  From  the  surface  of  water  in  the  vicinity  of  Salt  Lake 
City  it  amounts  to  about  60  inches  in  a  year,  and  over  the  major  part  of  the  Great  Basin 
it  is  much  greater,  amounting  in  places  possibly  to  150  inches. 

An  arid  climate,  however,  has  not  always  prevailed  in  this  region.  In  late  geologic 
time  (early  Quaternary)  the  bordering  high  mountains  supported  glaciers,  and  enormous 
lakes,  the  old  shore  lines  of  which  are  now  plainly  marked  on  the  sides  of  many  valleys, 
accumultteed  in  the  Great  Basin.  The  two  largest,  of  these  lakes  have  been  named  after 
eariy  explorers.  Lake  Bonneville  occupied  a  considerable  part  of  western  Utah,  its  shrunken 
remnants  being  represented  by  Sevier,  Utah,  and  Great  Salt  lakes;  and  Lake  Lahontan 
covered  an  immense  area  in  western  Nevada. 

The  chief  rivers  of  the  Great  Basin  ri6e  in  the  mountains  which  form  its  eastern  and 
wrtem  borders  and  receive  their  principal  supply  from  melting  snow.  The  nature  of  the 
stream  dischaige  is  characteristic;  the  maximuin  commonly  occurs  in  late  spring  or  early 
summer,  after  which  the  flow  decreases,  reaching  a  minimum  during  the  winter  months. 
After  leaving  the  mountains  the  streams  receive  little  or  no  increment;  in  the  broad,  waste- 
filled  valleys  evaporation  and  seepage  cause  diminution  in  size,  and  often  they  entirely 
cease  to  flow. 

For  convenience  of  treatment,  the  drainage  of  the  Great  Basin  has  been  divided  into 
four  are^^  viz,  Wasatch  Mountains,  Humboldt  Sink,  Sierra  Nevada,  and  minor  Great 
Ba.sin  drainages.    The  data  collected  in  these  areas  during  1905  are  given  in  the  following 

pages: 

WASATCH  MOUNTAINS  DRAINAGE. 

PRINCIPAL  STREAMS. 

The  Wasatch  Mountains  drainage  area  includes  the  western  half  of  Utah  and  small  por- 
tions of  Idaho  and  Wyoming.  The  headwaters  of  the  various  streams  lie  either  in  the 
Wasatch  Mountains  or  in  the  plateaus  to  the  south,  and  they  drain  either  into  Great  Salt 
Lake  or  Sevier  Lake.    The  following  are  the  principal  rivers  of  the  area: 

Bear  and  Weber  rivers,  discharging  into  Great  Salt  Lake. 

City,  Parleys,  Emigration,  Mill,  and  Big  and  Little  Cottonwood  creeks,  tributary  to  Jor- 
dan River  and  thus  to  Great  Salt  Lake.  These  creeks  have  small  watersheds,  but  in  the 
mountam  courses  maintain  perennial  floWs.  On  reaching  the  main  valley  they  are  exten- 
sively used  for  irrigation  and  the  first  three  furnish  the  chief  water  supply  for  Salt  Lake 
City. 

American  Fork  and  Hobble  creeks,  Spanish  Fork,  and  Provo  River,  disohai-ging  into 
Utah  Lake. 

Sevier  River,  with  its  tributary,  San  Pitch  River,  draining  into  Sevier  Lake. 

IBB  176—06 2 
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BEAR  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Bear  River  rises  on  the  northern  slope  of  the  Uinta  Mountains^  in  the  northeastern  part 
of  Utah,  and  after  a  circuitous  course — in  which  it  leaves  Utah  and  enters  Wyoming. 
reenters  Utah,  appears  again  in  Wyoming,  and  makes  a  long  detour  in  Idaho — it  returns 
again  to  Utah  and  finally  discharges  its  waters  into  Great  Salt  Lake.  The  maximum  ele- 
vation of  the  upper  rim  of  the  basin  is  13,000  feet. 

In  the  upper  part  of  its  course,  above  the  Dingle  gaging  station,  the  country  is  rough 
and  broken,  the  rocks  of  the  extreme  headwater  regions  being  principally  sandstone  and 
quartzite,  covered  with  a  thin  layer  of  soil  which  supports  scattered  groves  of  fir  and  aspen. 
Farther  down  the  prevailing  formation  is  a  compact  limestone  covered  with  a  clayey  soil, 
generally  dry  and  with  a  rank  growth  of  sagebrush.  The  tributary  streams  are  numer- 
ous and  well  distributed,  but  they  are  generally  short  and  confined  to  steep,  narrow  can- 
yons. There  are  no  marshed,  extensive  meadows,  or  forests,  but  a  few  small  lakes  He 
near  the  head  of  the  river.  Numerous  small  springs  and  the  melting  snow  which  com- 
prises the  greater  part  of  the  precipitation  are  the  chief  sources  of  suppply.  The  annual 
high-water  period  occurs  during  May  and  June,  and  the  stream  is  not  subject  to  quick 
flood.s  or  freshets. 

Just  below  Dingle  the  main  stream  passes  through  the  north  end  of  Bear  Lake  VaUey 
in  a  well-defined  channel  with  no  overflow,  and  from  this  point  to  Preston  it  is  conHoed 
largely  to  a  steep,  narrow  canyon,  with  occasional  small,  narrow  valleys  cont4iining  irri- 
gated farms.  The  tributaries  in  this  portion  of  the  basin  are  few,  the  principal  ones  being 
Mink  and  Cottonwood  creeks.  About  10  miles  below  Dingle  the  outlet  to  Bear  Lake  joins 
the  river.  This  is  a  small,  crooked,  sluggish  stream,  th&t  discharges  but  little  water  at 
any  time,  though  it  is  the  only  visible  outlet  to  Bear  Lake,  which  has  an  area  of  about  144 
square  miles. 

The  total  unappropriated  flow  between  Dingle  and  Preston  is  used  for  irrigation.  There 
is  no  storage  on  the  main  stream,  but  on  Mink  Creek  a  number  of  small  storage  reservoirs 
are  contemplated  or  in  process  of  construction,  the  water  to  be  diverted  for  the  irrigation 
of  lands  in  the  northwest  end  of  Cache  Valley. 

Between  Preston  and  CoUinston  the  Bear  is  a  sluggish  stream,  traversing  the  west  side 
of  Cache  Valley  in  a  well-defined  channel,  which  during  extreme  floods  overflows  slightly  and 
covers  a  very  narrow  strip  immediately  along  the  river.  The  principal  tributary  streams  in 
this  portion  of  the  course  are  Cub  Creek  and  Logan  River.  The  former  has  its  source  in  the 
Bear  River  Range,  and  drains  a  rough  country  composed  of  limestone  with  but  little  over- 
lying soil.  The  creek  is  confined  to  a  steep,  narrow  canyon  until  it  reaches  Cache  VaUey, 
where  it  flows  sluggishly  for  about  15  miles  through  a  winding,  but  well-defined,  channel 
into  Bear  River.  It  discharges  considerable  water  into  the  main  stream  during  flood  and 
winter  seasons,  but  its  entire  summer  flow  is  used  for  irrigation  in  the  north  end  of  Cache 
Valley.  A  gaging  station  was  maintained  during  a  part  of  1900  and  1901  on  Cub  Creek 
about  4  miles  northeast  of  Franklin,  at  the  mouth  of  the  canyon,  but,  oWing  to  imfavor- 
able  conditions.-  it  was  discontinued. 

Logan  Ivivcr  enters  the  Bear  about  7  miles  above  the  gaging  station  at  CoUinston,  a 
short  distance  above  the  point  where  it  leaves  Cache  Valley  and  enters  the  canyon. 

Practically  the  only  inflow  to  the  Bear  in  Cache  Valley  is  from  seepage  and  springs. 
The  lower  portions  of  the  valley  form  an  artesian  basin  containing  numerous  small,  flow- 
ing wells.  The  water  table  lies  very  near  the  surface,  and  during  the  early  spring  the 
lower  lands  arc  largely  swamp. 

The  Bear  River  Canal  Company  diverts  the  entire  spmmer  flow  of  the  stream  above 
CoUinston  onto  aigricultural  lands  lying  on  both  sides  of  the  river  below  Bear  River  Canyon. 
Thii  system  has  a  capacity  of  about  1,000  second-feet,  and  during  the  winter  and  flood 
ncasons  a  part  of  the  water  is  used  to  develop  electric  power  at  a  point  about  one-fourth 
mile  above  the  CoUinston  station,  being  returned  to  the  river  at  CoUinston.  From  10  to 
TiO  second-feet  reach  the  stream  through  leaks  and  as  seepage  from  the  diversion 
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Owing  to  the  complete  control  of  the  stream  by  irrigation  works,  the  discharge  is  liable 
to  extreme  variation  at  any  period. 

BBAR  L.AKE  AT  FISHHAVEN,  IDAHO. 

This  station  was  established  October  5,  1903.  It  is  located  at  Fishharen,  Idaho,  on 
the  west  shore  of  Bear  Lake,  about  4  miles  north  of  the  Idaho-Utah  State  line.  It  is  on 
land  used  as  a  summer  resort,  owned  by  O.  C.  Gray,  of  Montpelier,  Idaho,  and  is  immedi- 
ately south  of  the  summer  resort  known  as  Nelsons  Camp. 

A  plain  staff  gage,  read  when  the  surface  of  the  lake  is  calm  by  John  L.  Nelson,  is  driven 
vertically  into  the  bed  of  the  lake  10  feet  east  of  a  crib  where  water  from  a  spring  rises 
to  the  surface.  The  gage  is  protected  by  2  by  4  inch  stakes  driven  on  either  side.  The 
spring  melts  the  ice  before  the  regular  breaking-up  season,  the  consequence  being  that  the 
shore  at  this  point  is  comparatively  free  from  ice,  while  only  a  few  hundred  feet  away  it 
is  piled  up  in  great,  grinding  masses.  The  gage  is  referred  to  bench  marks  as  follows: 
(1)  A  wooden  hub  driven  flush  with  the  ground,  1  foot  south  of  a  15-inch  cottonwood  tree, 
1  foot  east  of  a  fence  on  the  east  side  of  the  county  road,  142  feet  north  of  the  gage,  and 
about  18°  to  the  west;  elevation  above  zero  of  gage,  12.19  feet.  (2)  A  shoulder  cut  on 
an  above-ground  root  of  a  2D-inch  cottonwood  tree,  2  feet  southeast  of  the  southeast  cor- 
ner of  the  porch  of  a  house  on  the  summer-resort  grounds;  it  bears  81°  W.,  93  feet  south 
of  the  gage  rod;  elevation  above  zero  of  gage,  7.13  feet.  By  readings  on  the  lake  surface 
here  and  at  the  north  end  of  the  lake,  October  5,  1903,  the  elevation  of  the  zero  of  gage 
was  found  to  be  12.26  feet  by  the  datum  used  on  canal  surveys,  etc.,  during  1903.  This 
elevation  is  probably  correct  to  within  0.05  foot.  The  elevation  above  sea  level  is  approxi- 
mately 6,000  feet. 

An  extreme  high-water  mark  pointed  out  by  the  observer,  who  has  lived  here  thirty- 
three  years,  indicates  that  twenty  or  thirty  years  ago  the  surface  of  the  lake  stood  at 
approximately  gage  height  6.5  feet.  A  more  definite  mark  shows  a  gage  height  of  6  feet 
as  occurring  twenty  years  ago 

Daily  gage  height^  in  feet,  of  Dear  LaJce  at  FishhaveUf  Idaho j  for  1905. 
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Note.— Ldke  frozen  over  from  February  22  to  March  17. 
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BEAR  RIVER  AT  DINGL.E,  IDAHO. 

This  station  was  established  May  9, 1903.  It  is  located  in  a  cut  made  by  tlM  Oregon  Short 
Line  Railroad  Company  one-fourth  mile  east  of  the  Dingle  railroad  station  and  about  250 
feet  south  of  the  track. 

The  channel  is  straight  for  about  400  feet  above  and  below  the  station.  Both  baniis 
are  high,  are  not  liable  to  overflow,  and  are  barren  except.for  small  brush.  The  bed  of  the 
stream  is  of  well-compacted  small  gravel  and  soil  and  seems  to  be  permanent.  The  vetocity 
is  moderate  at  ordinary  stages,  and  is  well  distributed.  The  stream  freezes  over  late  in 
November  or  early  in  December,  and  ordinarily  the  ice  does  not  begin  to  break  up  until  lat«  in 
February.  There  is  no  anchor  or  needle  ice  at  any  stage.  Winter  records  at  this  station 
are  of  special  importance,  as  the  object  of  the  station  is  the  collection  of  fact«  coDceming 
the  amount  of  water  available  for  storage  in  Bear  Ijake. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  the  regular  form,  the 
length  of  the  span  being  151  feet.  The  cable  is  marked  at  10-foot  intervals  with  white  paint. 
The  initial  point  for  soundings  is  the  first  mark  from  the  north  and  is  8  feet  from  the  north 
cable  support. 

The  gage,  which  is  read  daily  by  M.  K.  Hopkins,  was  originally  of  the  vertical  type,  bat 
in  December,  1905,  it  was  replaced  by  a  new  inclined  gage,  consisting  of  a  6  by  6  inch  fir, 
fastened  to  three  vertical  double  posts  well  embedded  in  the  bank.  It  is  located  3  feet  below 
the  old  gage  and  about  25  feet  above  the  cable.  The  datum  of  the  new  gage  was  made  to 
agree  with  that  of  the  old  one.  The  gage  is  referred  to  bench  marks  as  follows:  (1 )  A 
United  States  Greological  Survey  standard  metallic  post  bearing  N.  33°  15^  E.,  37  feet  from 
as  north  end  of  cable ;  elevation  above  zero  of  gage,  15.50  feet ;  elevation  above  mean  sea  level, 
determined  from  Oregon  Short  Line  Railroad  elevations,  6,000  feet.  (2)  Top  of  south  cable 
post;  elevation,  18.04  feet  above  zero  of  gage,  (3)  Top  of  4-foot  stick  of  timber  planted 
2.7  feet  in  the  ground;  elevation  above  zero  of  gage,  18.42  feet.  During  the  winter  of 
1904-5  gage  readings  were  taken  once  or  twice  each  week,  the  surface  of  the  water  being 
read  after  the  ice  had  been  cut  around  the  gage  and  the  thickness  of  the  ice  in  each  case  noted. 

Information  in  regard  to  this  station  is  contained  in  the  following  Watei^upplj  Papera 
of  the  United  States  Geological  Survey: 

Description:  100,  p  135;  133,  p  238. 
Discharge:  100,  p  135;  138,  p  238. 
Discharge,  monthly:  100,  p  137;  133,  p  240. 
Gage  heights:  100,  p  136;  133.  p  230. 
Rating  table:  100,  p  136;  133,  p  240. 

Discharge  measurements  of  Bear  River  at  DingUy  Idaho,  in  1905, 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

hei^. 

DIs- 
diaige. 

February  13  a.. 
March  24 

C.  Tanner 

Feet, 
92 
107 
97 

feet. 
136 
210 
136 

Feet  per 
second. 

1.43 

1.80 

.98 

Feet. 
»4.45 
4.22 
3.48 

feeL 

194 

W.  G.  Swendsen 

379 

September  19 . . 

do 

133 

a  Stream  frozen;  loe  1  foot  thick  near  the  center  and  increasing  gradually  to  1.5  feet  at  etUier  aide.    No 
anchor  or  slush  ice. 
b  Surface  of  water  in  hole  cut  in  ice. 


•BEAR   RIVER   BASIN. 
DaUy  gage  height,  in  feet,  of  Bear  River  at  Dijigle,  IdahOffor  1905. 
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Day. 

Jan.* 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oc. 

Nov. 

Dec. 

1 

4.8 
4.7 
4.6 
4.6 
4.4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 

4.2 
4.1 
4.1 
4.1 
4.1 
4.05 
4.0 
4.0 
4.1 
-4.1 
4.1 
4.1 
4.1 
4.1 
4,15 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 

4.2 

4.15 

4,2 

4.2 

4,2 

4.15 

4.1 

4.1 

4.1 

4.1 

4.05 

4,05 

4.0 

4.0 

4.0 

3.9 

3.9 

4.0 

3.9 

3.9 

3.9 

3.9 

3.95 

3.95 

3.95 

a9 

3.9 
3.8 
3.8 
3.8 
3.75 

3.7 

3.95 

4.0 

3.95 

4.05 

4.2 

4.25 

4.5 

4.65 

4.6 

4.6 

4.7 

4.9 

5w0 

4.8 

4.7 

4.75 

4.9 

5.05 

4.95 

4.8 

4.65 

4.35 

4.2 

4.1 

4.0 

3.95 

4.0 

3.95 

3.9 

3.85 

3.8 

3.75 

3.75 

3.8 

3.8 

3.65 

3,5 

3.4 

3.45 

3.5 

3.5 

3.65 

3.7 

3.7 

3.7 

3.65 

3.6 

3.6 

3.6 

3.6 

3.55 

3.5 

3.5 

3.5 

3.4 

3.4 

3.35 

3.3 

3.4 

a35 

3.35 

3.4 

3.35 

3.4 

3.4 

a35 

3.3 

3.3 

3.3 

3.3 

3.3 

a3 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.3 
3.3 
3.3 
3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.35 

3.35 

3.35 

a35 

3.35 

3.35 

3.35 

a45 

3.5 

a5 

3.5 

3.5 

3.5 

3.5 

a  45 

3.5 

3.45 

a5 
as 

a5 
a5 
a5 
a5 
as 
as 
as 
as 
as 
as 
as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

ass 

ass 

ass 

ass 

a6 

ass 

ass 

ass 

ass 

ass 

a6 

ass 

ass 

ass 

as 

ass 

ass 

ass 

ass 

as 

ass 

ass 

ass 

as 

as* 

2 

4.8 
4.8 
4.8 

4.8 

4,7 

4.45 
4.45 

3.5 

3... 

as 

*      r 

6...' 

ass 
as 

6 

as 

7 

4.4 

8 

4.4 

9 

4.4 

4.5 

10 

4.25 

11 

4.6 

4.45 
4.45 

4.4 
4.4 

4.7 
4.4 
4.4 

4.45 

4.45 

4.4 

4.4 

4.4 

4.4 

4.3 

4.3 

4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

12 

13 

14 

4.6 

4.35 

15 

16 

17 

4.7 

4.46 

4.6 

18 

19 

ass 

a  55 

as 

a55 

ass 

ass 

ass 

ass 

30 

21 

4.7 

4.7 

4.9 

22 

23 

24 

4.8 

4.7 

25 

3.8 

26 

27 

4.8 

28 

4.7 

as 

a  3 

a2 



3  8 

29 

30 

4.8 

31 

40 

Note.— River  frozen  January  1  to  about  March  14  and  December  7  to  31. 
readings  were  to  the  water  surface  In  a  hole  cut  in  the  ice. 

The  following  thicknesses  of  ice  were  recorded: 

Thickness 
in  feet. 

January  4 0. 75 

January  8 1.0 

Japuary  21 1.2 

January  24 1.2 

January  28 1.2 

February  4 1.1 

Februarys 1.1 


During  this  period  the 


Thickness 
in  feet. 

February  11 1.1 

February  18 1.2 

February  22 1.2 

February  25 1.3 

February  27 1.3 

March  2 1.2 

March  6 7 


March  11.  ioe  nearly  gone.    March  18,  no  ice  at  gage. 
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STREAM   MEASUREMENTS   IN   1905,   PART   XH. 


Station  rating  tdbUfor  Bear  River  at  Din^,  Idaho ^  from  Marth  11  to  December  6, 1905. 


Gage 
height. 

Discharge. 

,     Gage 
;   height. 

Discharge. 

1     Gage 
height. 

Discharge. 

hej^t. 

DiacfaaiK^. 

Feet. 

Second-feet. 

1 

Feet. 

Second-feet. 

> 

FeH. 

Second-feet: 

Feet. 

Second'fe^. 

3.10 

60 

3.90 

260 

4.70 

590    ' 

5.50 

1,020 

3.20 

75 

4.00 

295 

4.80 

635 

5.60 

1,085 

3.30 

90 

4.10 

330 

I        4.90 

685 

5.70 

1,155     1 

3.40 

110 

4.20 

370 

5.00 

740 

5.80 

1,230     * 

3.50 

135 

4.30 

410 

j        6.10 

790 

5.90 

1,300 

3.60 

160 

4.40 

455 

<        5.20 

840    1 

6.00 

1,375 

3.70 

190 

4.50 

495 

5.30 

895 

6.10 

1,460 

3.80 

225 

4.60 

540 

5.40 

955 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  U  discharge  measure 
ments  made  during  190^1905.  It  is  well  aefined  between  gage  heights  3.5  feet  and  7.4  feet.  Above  gmge 
height  6.1  feet  the  rating  curve  is  a  tangent,  the  difference  being  90  per  tenth. 

The  above  table  is  the  same  as  that  used  for  1904. 

Estimated  monthly  discharge  of  Bear  River  at  Din^,  Idaho,  for  1905. 


Note.— Discharge  interpolated  for  days  when  the  gage  was  not  read. 

Estimates  for  January.  February,  and  March  corrected  for  effect  of  ice.  They  are  merely  approx- 
imate. 

BEAK  RIVER  NEAR  PRESTON,  IDAHO. 

This  station  was  established  October  11,  1889.  It  is  located  about  6  miles  from  Preston, 
Idaho,  10  miles  north  of  the  Idaho-Utah  boundary  line  and  about  300  feet  below  t-he 
county  road  crossing  at  the  old  bridge  of  the  Oregon  Short  Line  Railroad.  The  data 
collected  at  this  station  are  of  extreme  importance  as  showing  the  amount  of  water  that 
passes  from  Idaho  into  Utah  and  will  be  of  great  value  in  the  final  adjudication  6f  water 
rights  on  the  stream. 

The  channel  is  straight  for  about  250  feet  above  and  below  the  station.  Both  banlES 
are  barren  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  of  gravel 
and  clay  and  is  permanent.  A  light  growth  of  moss  near  the  north  side  of  the  gaging  section 
interferes  slightly  with  summer  records;  otherwise  the  conditions  are  good.  The  stream 
is  ice  covered  from  about  the  end  of  December  to  the  middle  of  February.  There  is  no 
needle  ice  and  but  little  fluctuation. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car,  rebuilt  in  1904.  The 
cable  has  a  span  of  about  250  feet  and  is  marked  at  10-foot  intervals  with  red  paint.  Tbe 
initial  point  for  soundings  is  the  north  post  supporting  the  cable. 


BKAR   BIVSB   BASIN. 
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The  gage,  which  is  read  daily  by  Mrs.  Hannah  Nelson,  was  originally  of  the  vertical 
type  and  consisted  of  a  board  nailed  to  a  pile  of  the  highway  bridge.  This  was  replaced 
August  4,  1899,  by  a  wire  gage,  which  proved  unsatisfactory,  and  October  31, 1903,  a  new 
temporary  gage  was  again  attached  to  the  bridge  pile.  In  December,  1904,  a  new  inclined 
gage  was  established  at  a  point  about  50  feet  below  the  bridge.  It  consists  of  a  piece  of 
8  by  8  inch  fir,  supported  by  three  vertical  double  posts.  The  bench  mark  is  a  United  States 
Geological  Survey  standard  metallic  post,  set  flush  with  the  surface  of  the  ground  at  a 
point  about  8  feet  upstream  from  the  south  post  supporting  the  cable;  elevation  above 
zero  of  gage,  7.428  feet.  All  readings  have  been  reduced  as  nearly  as  possible  to  the  same 
datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  BuIl=Bulletin;  WS=Water- 
Supply  Paper) : 

Description:  Ann  14,  ii,  pp  11»-119;  18,  Iv,  p  313;  Bull  131,  p  53;  140,  pp  225;  WS  16,  p  157;  28,  p  146; 
38.  pp  332-333;  51,  p  409;  66,  p  117;  85.  p  82;  100,  pp  133-134;  133,  p  241. 

DisctaATge:  Ann  18,  iv,  p  314;  Bull  131,  pp  53,  92;  140,  p  226;  WS  16,  p  157;  28,  p  153;  35,  pp  18-19;  38,  p 
333;  51,  p  409;  66,  p  117;  85,  p  83;  100,  p  134;  133,  p  241. 

Discharge,  monthly:  Ann  11,  ii,  p  102;  12,  il,  pp  352,  360;  13,  iii,  p  96;  14.  1,  p  119;  18.  iv,  p  315;  19,  iv, 
p  432;  20,  iv,  p  459;  21,  iv,  p  394;  22,  iv,  p  407;  Biull  140,  p  227;  WS  75,  p  191;  85,  p  84;  133,  p  243. 

Discharge,  yearly:  Ann  11,  ii,  p  69;  13,  p  99;  20,  iv,  p  60. 

Oage  heights:  Bull  131,  pp  54-55;  140,  p  226;  WS  11,  p  76;  16.  p  157;  28,  p  140;  38,  p  334;  51,  p  410;  66,' 
p  117;  85,  p  83;  100,  p  134;  133,  p  242. 

Hydrogmphs:  Ann  12,  ii,  p  330;  14,  ii,  p  118;  18,  iv,  p  316;  19,  iv.  p  433;  20,  Iv.  p  460;  22,  iv,  p  407;  75 
pl91. 

Rating  tables:  Ann  18,  iv,  p  314;  19,  iv,  p  432;  Bull  131,  p  54;  140,  p  226;  WS  28,  p  154;  30,  p  452;  52, 
p  521;  66,  p  176;  85,  p  84;  133,  p  242. 


DUeharge  measurements  of  Bear  River  near  Preston,  Idaho,  in  1906. 


Date. 


January  25 

February  17o., 

March  23. 

March  23 

May  3 

June? 

July  11 

August  23 

September  16 . . 
October  30 


Hydrographer. 


W.  G.  Swendsen. 

C.  Tanner 

W.  G.  Swendaen. 

do 

do 

....do 

....do 

W.D.  Been 

W.  G.  Swendsen. 
...-do 


Width 


Feet. 
188 
197 
192 
192 
196 
187 
152 
145 
171 
186 


Area  of       Mean 
section,    velocity. 


Square 
feet. 

348 

524 

470 

470 

513 

358 

203 

216 

239 

340 


Feet  per 
second. 

1.78 

1.46 

2.26 

2.27 

2.64 

1.60 

.89 

.82 

1.22 

1.56 


Gag 
helgf 


B     j      Dis- 
t.  I  charge. 


Feel. 

1.00 

2.80 

2.15 

2.15 

2.45 

1.45 

.60 

.60 

.80 

1.43 


Seconds 
feet. 

617 

766 

1,059 

1,067 

1,354 

574 

182 

177 

291 

528 


o  Back  watercaused  by  a  large  quantity  of  floating  ice  piled  up  near  the  gaging  station.  This  rendered 
the  velocity  zero  for  60  feet  in  the  middle  of  the  stream.  There  was  a  small  amount  of  ice  on  the  edges 
of  the  stream  at  the  gaging  station,  but  none  near  the  gage. 
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STBEAM   MEASUREMENTS   IN    1905,  PART   XII. 


Daily  gage  height,  in  Heet,  of  Bear  River  near  Preston,  Idaho,  for  1905: 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aog. 

Sept. 

Oct. 

1.0 
1.0 

Nov. 

1.04 
1.04 

Dec 

1..             .  . 

2.6 
2.6 

1.5 
1.5 

1.5 
1.52 

1.88 
1.8 

2.15 
2.33 

1.7 
1.7 

0.5 
.5 

0.7 
.7 

1.3 

2 

1.21 

3 '... 

2.6 

1.6 

1.55 

1.8 

2.42 

1.62 

.5 

.7 

1.07 

1.04 

L25 

4 

2.6 

1.6 

1.6 

1.8 

2.38 

1.6 

.5 

.7 

1.18 

1.04 

1.25 

5 

2.5 

1.6 

1.8 

2.3 

1.63 

0.6 

.62 

.7 

1.32 

1.04 

1.25 

6 

2.5 

1.6 

1.68 

1.8 

2.23 

1.53 

.62 

.5 

.7 

1.3 

1.04 

1.2 

7 

2.45 

1.6 

1.68 

1.8 

2.1 

1.43 

.7 

.5 

.72 

1.3 

1.04 

1.37 

8 

2.4 

1.6 

1.72 

1.8 

2.1 

1.47 

.68 

.5 

.7 

1.3 

1.04 

1.3 

9 

2.4 

1.6 

1.78 

1.8 

2.1 

1.4 

.63 

.5 

.7 

1.3 

1.04 

1.4 

10 

2.4 

1.8 

1.78 

1.8 

2.1 

J. 43 

.6 

.5 

.7 

1.3 

1.04 

1.4 

11 

2.4 

1.9 

1.86 

1.8 

2.05 

1.53 

.6 

.5 

.7 

1.3 

1.04 

1.5 

12 

2.4 

1.92 

1.8 

2.05 

1.65 

.6 

.5 

.72 

1.3 

1.04 

1-7 

13 

2.4 



2.0 

1.8 

2.0 

1.67 

.6 

.5 

.8 

1.35 

1.04 

2.0 

14 

2.4 

2.07 

1.87 

1.95 

1.85 

.6 

.5 

.8 

1.32 

1.04 

2.6 

15 

2.8 

2.72 

2.7 

2.15 
2.2 
2.15 

1.9 
1.9 
1.97 

1.95 
2.0 
2.05 

1.68 
1.6 
1.72 

.6 
.6 
.6 

.5 
.5 
.5 

.8 
.8 
.8 

1.22 
1.05 
1.06 

1.04 

1.04' 

1.35 

16 

3.5 
3.5 

17 

18 

3.5 
1.5 
1.5 
1.5 

2.55 
2.57 
2.48 
1.5 

2.25 
2.3 
2.27 
2.23 

2.02 
2.06 
2.0 
1.95 

2.15 
2.15 
2.15 
2.1 

1.87 
1.9 
1.9 
1.65 

.6 
.6 
.6 
.8 

.5 
.5 
.6 
.5 

.77 
.7 
.8 
.8 

1.04 
1.04 
1.04 
1.04 

1.3 
1.3 

1.35 
1.32 

2.65 

19 

20 

21 

22 

1.5 

1.5 

2.2 

1.97 

2.07 

1.5 

.8 

.6 

.8 

1.04 

1.3 

23 

1.6 
1.6 

1.5 
1.5 

2.12 
2.1 

2.0 
2.0 

2.0 
1.95 

1.42 
1.32 

.8 
.8 

.75 
.63 

.8 
.8 

1.04 
1.04 

1.3 

1.27 

2.45 

24 

25 

1.58 

2.05 

2.07 

1.9 

1.25 

.75 

.7 

1.0 

1.04 

1.25 

26 

1.55 

1.6 

2.07 

2.1 

1.9 

1.2 

.7 

.67 

.95 

1.45 

!.»> 

27 

1.5 

1.55 

2.1 

2.05 

1.9 

1,0 

.66 

.65 

.9 

1.45 

1.25 

28 

1.5 

1.52 

2.0 

2.05 

1.9. 

.... 

.6 

.7 

1.0 

1.45 

1.25 

29 

1.5 
1.5 

2.0 
2.0 

2.05 
2.05 

1.87 
1.8 

.6 
.55 

.7 

.7 

1.0 
1.0 

1.45 
1.41 

1.27 
1.3 

30 

31 

1.5 

1.95 



1.72 

.62 

.7 

1.41 

Note.— River  frozen  January  1-18  and  February  10-20.    loe  conditions  December  7-31. 
Station  rating  table  for  Bear  River  near  Preston,  Idaho,  from  January  1  to  December  31, 1906. 


Gage 
height. 

Discharge 

i     Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

SecoTid-feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

0.50 

158 

1.10 

371 

1.60 

642 

2.10 

1,020 

.CO 

186 

1.20 

418 

1.70 

708 

2.20 

1,110 

.70 

217 

1.30 

468 

1.80 

779 

2.30 

1,206 

.80 

251 

1.40 

522 

1.90 

855 

2.40 

1,300 

.90 

288 

1.50 

!m 

2.00 

935 

2.50 

1,400 

1.00 

328 

" 

NoTK. -'The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  15  diachaige 
measurements  made  during  1904-5.    It  is  well  defined  throughout. 
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Estimated  morUhly  discharge  of  Bear  River  near  PreeUnif  Idahoyfor  1906.^ 
[Drainage  area,  4,fi00  square  milea.] 


Month. 


January  19-31 

February  1-9;  21-28 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-6 

The  period 


Note.— Discharge  interpolated  on  days  when  gage  was  not  read. 
BEAR  RIVER  NEAR  COLT^INSTON,  UTAH. 

This  station  was  established  July  1,  1889.  It  is  located  6  miles  from  Collinstoii  station 
on  the  Oregon  Short  Line  Railroad,  about  one-fourth  mile  below  the  electric-power  plant 
in  Bear  River  Canyon.  It  is  at  the  lower  end  of  the  canyon  separating  Cache  and  Great 
Salt  Lake  valleys,  at  a  point  below  all  diversion  from  the  stream.  It  shows  the  amount  of 
unappropriated  water  that  is  discharged  as  waste  into  Great  Salt  Lake. 

The  stream  at  this  point  is  wide  and  shallow.  Both  banks  are  sufficiently  high  to  prevent 
overflow;  the  west  bank  slopes  gradually,  while  the  east  is  abrupt.  The  bed  is  composed 
of  bowlders  and  clay  and  is  somewhat  rough,  but  apparently  permanent.  A  deposit  of 
material  which  was  washed  into  the  stream  by  the  water  from  a  spillway  at  the  power  plant 
during  1903  changed  the  original  condition  considerably  during  1903  and  1904.  The  cross 
section  was  rechecked,  however,  in  March,  1905,  and  found  to  agred  very  closely  with  the 
original  standard  cross  section,  the  new  material  having  been  washed  out.  The  velocity 
ranges  from  2  to  4  feet  per  second.  There  is  a  free  flow  except  at  a  small  hole  near  the  east 
bank.  The  discharge  ranges  from  7,000  feet  during  flood  season  to  nothing  during  the 
summer,  when  the  entire  flow  is  diverted  for  irrigation  above  the  station.  The  stream 
probably  never  freezes  entirely  over,  but  ice  forms  along  the  edges  to  quite  an  extent  during 
December  and  January. 

Discharge  measurements  were  originally  made  from  a  small  boat  attached  by  means  of  a 
chain  and  pulley  to  a  cable  stretched  across  the  stream.  During  1904  discharge  measure- 
ments were  made  from  a  bridge  recently  built  across  the  stream  at  the  power  house,  but 
owing  to  poor  conditions  at  this  point  a  cable  and  car  were  established  at  the  old  section  in 
January,  1905.  The  total  length  of  the  span  is  301  feet.  The  cable  is  marked  at  20-foot 
intervals  with  paint,  beginning  at  the  west  post,  which  is  the  initial  point  for  soundings. 

The  gage,  which  is  read  daily  by  D.  A.  Cannon,  a  watchman  along  the  Bear  River  canals, 
consisted  originally  of  a  vertical  iron  bar  driven  into  the  river  bed  and  supported  at  the  top 
by  a  horizontal  bar  fastened  to  posts  on  the  bank.  It  was  replaced  in  February,  1905,  by 
an  inclined  gage.  This  is  a  6  by  6  inch  fir,  fastened  by  means  of  iron  straps  to  three  posts 
firmly  embedded  in  the  bank,  and  graduated  to  read  vertically.  It  is  located  at  the  same 
point  as  the  old  vertical  gage.  The  low-water  gage  is  an  iron  peg  driven  into  the  bed  of 
the  stream  about  50  feet  from  the  west  bank.     It  has  the  same  datum  as  the  regular  gage. 
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The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  metallic  post,  3  inches  in  diiiin<tf<!r 
and  4  feet  long,  set  in  the  ground  at  a  point  90  feet  S.  74^  W.  from  the  west  post  supportti^ 
the  cable;  elevation,  9.50  feet  above  zero  of  gage,  and  so  stamped  on  the  top;  (2)  a  nail 
in  an  oak  post  20  feet  west  of  the  gage  and  20  feet  north  of  the  cable;  elevation  above 
gage  datum,  7.35  feet. 

Information,  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull=Bulletin;  WS= Water 
Supply  Paper): 

.  Description:  Ann  18,  iv,  p  319;  BuU  131,  pp  55-56;  140.  p  227;  WS  16,  p  159;  28.  p  146;  38.  pp  33»^336; 
51.  p  413;  66,  p  120,  85,  p  80;  100,  p  131;  133.  p  433. 

Discharge:  Ann  ^8.  iv,  p  319;  Bull  131;  pp  90.  92;  140,  p  228;  WS  16.  p  159;  28.  p  153;  35.  pp  18-19;  3&  p 
336;  51,  p  413;  66,  p  120;  85,  p  80;  100,  p  131;  133.  p  244. 

Discharge,  monthly:  Ann  11,  ii,  p  103;  12,  il.  pp  352,  360;  13,  iii.  p  96;  14,  il.  pp  120-121;  18.  It.  p  330, 
19.  iv.  p  435;  20,  iv,  pp  458-460;  21,  iv,  p  395;  22.  iv,  p  410;  Bull  140,  p  229;  WS  75.  p  193;  85,  p  82;  100.  p 
133;  133,  p  245. 

DischarKe,  yearly:  Ann  11,  ii.  p  60;  13.  iii,  p  99;  20,  Iv,  p  60. 

Qage  heights:  Bull  131.  pp  56^7;  140,  p  229;  WS  11,  p  77;  16,  p  159;  28.  p  150;  38,  p  336;  51.  p  414;  66, 
p  121;  85,  p  81;  100,  p  132;  133,  p  244. 

Hydrographs:  Ann  12,  ii,  p332;  14,  ii,  p  121;  18,  iv,  p320;  19,  iv,  p435;  20,  iv,  p46l;  21,  iv,  p305;  22 
iv,  p  411. 

Rainfall  and  run-ofl  relation:  Ann  20,  iv,  p  459. 

Rating  tables:  Ann  18,  iv,  p320;  19,  iv,  p434;  Bull  140,  p228;  WS28,  pl54;  38,  p  453;  52.  p521:  66,  p 
176;  85.  p  81;  100.  p  132;  133,  p  245. 

Discharge  measwremenU  of  Bear  River  near  CoUinsUm,  Utah,  in  2905. 


Date. 


February  10.... 

March  29. 

March  29 

May  17.... 

September  7<».. 
October  31 


Hydrographer. 


C.  Tanner 

W.  O.  Swendsen. 

do 

do 

A.  B.  Larson 

W.  G.  Swendsen. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

V 

Feet  per 
second. 

270 

486 

2.46 

275 

711 

2.73 

275 

711 

2.78 

275 

684 

2.79 

19 

19 

1.64 

268 

466 

2.32 

Feet 
1.75 
2.50 
2.50 
2.45 
.57 
1.60 


Dis- 
ehaige. 

Second- 
feet. 

1.196 

1.943 

1,97^ 

l,9]iO 

31 

1.036 


a  350  feet  below  regular  station. 


BEAB   RIVRR   BASIN. 

DaUy  gage  heighiy  in  feetf  of  Bear  River  near  CoUinstonf  Utah,  for  1905, 


27 


Day. 

Jan. 

1.7 

1.8 

1.75 

1.75 

1.8 

1.9 

1.8 

1.6 

1.75 

1.9 

1.7 

1.7 

1.8 

1.6 

1.6 

1.65 

1.7 

1.75 

1.75 

1.75. 

1.7 

1.75 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.9 

1.95 

2.0 

Feb. 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

1.9 

1.85 

1.8 

1.75 

1.7 

1.5 

1.3 

1.4 

1.6 

• 
1.7 

1.7 

1.7 

1.7 

1.65 

1.65 

Mar. 

1.95 

1.95 

2.0 

2.0 

2.0 

1.95 

1.9 

1.95 

1.95 

1.9 

1.9 

1.95 

2.0 

2.1 

2.1 

2.1 

2.1 

2.15 

2.25 

2.5 

2.4 

Apr. 

May. 

June. 

July. 

Aug. 

-0.5 

-  .6 

-  .5 

-  .56 

-  .JW 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.35 

2.3 

2.2 

2.15 

2.1 

2.1 

2.1 

2.15 

2.2 

2.2 

2.3 

2.3 

2.25 

2.2 

2.3 

2.3 

2.3 

2.3 

2.4 

2.6 

2.6 

2.55 

2.55 

2.5 

2.45 

2.5 

2.55 

2.6 

2.6 

... 

2.6 
2.8 
3.1 
3.15 
3.0 
2.9 
2.75 
2.65 
2.6 
2.6 
2.6 
2.6 
•  2.6 
2.5 
2.4 
2.4 
2.4 
2.5 
2.8 
2.95 
3.0 
3.0 
2.9 
2.85 
2.8 

2.5 
2.55 
2.55 
2.4 

2.25 

2.2 

2.1 

2.1 

2.05 

1.95 

1.8 

1.6 

1.4 

1.35 

1.3 

1.3 

1.35 

1.4 

1.4 

1.35 

1.3 

1.4 

-0.1 

-  .1 

-  .15 

-0.5 

-  .6 

-  .6 

-  .6 

-  .5 

-  .5 

-  .4 

-  .4 

-  .4 

-  .4 

-  .35 

-  .3 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.16 

1.16 

1.2 

1.2 

1.2 

1-2 

1.56 

1.55 

1.55 

1.55 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.56 

l.M 

1.56 

1.56 

1.65 

1.6 

1.6 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.46 

1.6 

1.6 

1.4 

2 

1.45 

3 

1.45 

4 

1.45 

5 

-  .2 

1.5 

6 

-   .2     1-  .5..i 

1.4.'^ 

7 

-  .26 

-  .25 

-  .3 
-.3 

-.4 

-  .56 

-  .55 

-  .66 

-  .55 

-  .55 

1.4 

8  ... 

1.3 

9 

1.2 

10 

1.1 

11 

1.0 

12 

-  .4    ,'-  .55 

-  .45    -   .5 

1.0 

13 

1.05 

14 

-  .45 

-  .45 

-  .5 

-  .5 

-  .5 

-  .5 

-  .5 
-.5 

-  .5 
-.55 

-  .55 

-  .65 

-  .56 

-  .55 

-  .65 

-  .5 

-  .5 

-  .45 

-  .45 

-  .5 

1 
-  .3    1     1.25 

1.05 

15 

+  .3 
.3 
.3 
.3 
.4 
.4 
.4 
.4 
.4 
.36 
.3 
.3 
.36 
.7 
.66 
.7 

1.3 

1.3 

1.3 

1.35 

1.4 

1.45 

1.45 

1.4 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.1 

16 

1.1 

17 

1.16 

18 

1.15 

19 

1.4    1-  .6 

1.2 

20 

21   

K45 

1.45 

1.4 

1.35 

1.1 
.6 
.6 
.55 
.55 
.55 

-  .5 

-  .5 

-  .5 

-  .45 

-  .45 

-  .45 

-  .45 

-  .45 

-  .6 

1.25 
1.26 

22 

1.7         2.Xi 

1.2 

23 

1.7 
1.8 
1.9 
1.9 
1.9 
1.95 

2.35 

2.4 

2.4 

2.4 

2.5 

2.5 

2.5 

2.4 

2.4 

1.2 

24 

1.26 

25 

26 

1.3 

27 

1.36 

28 

1.4 

29 

-  .a    1-  .5 

1.45 

30 

.5     -  .5     -  .5 

1.4 

31 

i;« 

1.35 

Static 

m  raling  i 

Gaee 
height. 

aUefoi 

Dischfi 
Seeorui 

r  Bear  River  near  Co 

Uijisio 

large.' 

dftet. 
266    1 
310 
356 
406 
460 
518 
580 
646    , 
716 
790 

n,  Uiah,j 

a  age 
height. 

from  Janua 

rylio 

Di 

t. 

'cem 

her  SI, 

1906. 

itgfi. 

feet. 

10 

15 

29 

47 

68 

92 
120 
152 
187 
225 

Gage 
height. 

Dlsch 
Secon 

1 

Discharge. 

i 

heig? 

Di8 

charge. 

Feet. 

-0.55 

-0.50 

-0.40 

-0.30 

-0.20 

-0.10 

.00 

.10 

.20 

.30 

Feet. 

0.40 

.50 

.GO 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

Feet. 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
220 
2.30 

Seco 

ndfeet. 

868 

950 
1,035 
1,125 
1,220 
1,320 
1,420 
1,526 
1,630 
1,740 

Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 

Sec 

Tndfeet 
1,850 
1,960 
2,075 
2,190 
2,310 
2,435 
2,560 
2,690 
2,830 

Note.— Ttie  abore  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  dischaiige 
ineasurements  made  during  1004-06.    It  is  well  defined  between  gage  heights  1.3  feet  and  2.6  feet. 
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Estimated  monthly  digehar^  of  Bear  River  near  CdUineton,  Utah,  for  1906. 
[Drainage  area,  6,000  square  miles.] 


Month. 


DischaTge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Totai  in 
acre-feet. 


Run-off. 


Seoond-feet 

per  square 

mile. 


I>epthin 
inches. 


January 

.  February 

March.,. 

April..!. 

May 

June 

July 

August 

September. . . 

October 

November... 
December. . . 

The  year 


1,420 
1,420 
1,900 
2,075 
2,760 
1,686 

120 
22 

406 
1,035 
1,035 

050 


1,035 

700 

1,320 

1,625 

1,850 

310 

16 

10 

15 

640 

909 

680 


1,199 
1,199 
1,605 
1,800 
2,201 

895 
36.4 
13.0 

158 

806 

976 

767 


73,720 

66,500 

96,690 

107,100 

135,300 

53,260 

2,238 

779 

9,402 

49,560 

58,080 

47,160 


0.200 
.200 
.288 
.300 
.367 
.149 
.0061 
.0022 
.026 
.134 
.163 
.128 


a  231 

.aos 

.309 

.335 

.423 

.166 

.0070 

.0025 

.029 

.154 

.183 

.1« 


2,760 


10 


971 


701,900 


.160 


2.17 


Note.— Dischaige  interpolated  on  days  when  gage  was  not  read.  Dischaige  applied  for  open  cban- 
nel  during  winter  months 

LOGAN  RIVER  NEAR  LOGAN,  UTAH. 

Logan  River  rises  on  the  west  slope  of  the  Bear  River  Range,  flows  southwest,  then  north- 
west, and  unites  with  Bear  River  near  Benson,  Utah.  The  entire  basin  is  rough  and 
rugged,  the  elevations  ranging  from  4,500  to  9,000  feet  and  the  stream  being  confined 
largely  to  a  steep  and  rough  channel  in  a  comparatively  narrow  canyon.  The  principal 
formation  is  a  compact  limestone,  with  little  or  no  soil  except  near  the  summit  of  the  range, 
where  a  thin  layer  supports  quite  extensive  groves  of  fir  and  aspen.  The  lower  reaches  of  the 
stream  are  practically  barren  of  timber,  except  for  a  few  scattered  pine  and  mahogany  trees 
and  a  rather  thick  growth  of  underbrush.  A  large  amount  of  timber  has  been  cut  out  and 
the  area  has  been  overgra^d  by  sheep  and  cattle.  There  are  no  flood  basins  or  marshes  in 
the  region.  Probably  three-fourths  of  the  precipitation  in  the  basin  is  snow,  the  melting  of 
which  forms  the  chief  source  of  supply  for  the  spring  and  early  summer  flow;  the  late  sum- 
mer and  winter  flow  is  derived  chiefly  from  springs,  which  are  well  distributed  over  the  basin. 
In  its  upper  course  the  stream  has  numerous  small  tributaries,  all  short  and  swift.  Temple 
Fork  and  South  Fork,  which  enter  the  river  about  10  and  15  miles,  respectively,  above  the 
gaging  station,  are  perennial  streams  and  furnish  from  one-third  to  one-fourth  of  the  total 
flow.  Blacksmith  Fork  comes  in  below  the  gaging  station.  There  is  no  storage  on  the 
stream  at  present.  The  entire  flow,  after  being  utilized  to  furnish  power  at  two  electric 
plants  near  the  mouth  of  the  canyon,  is  used  for  irrigation. 

A  gaging  station  was  established  June  1 ,  1896,  about  2  miles  east  of  the  city  of  Logan,  near 
the  mouth  of  the  canyon.  It  was  discontinued  July  18,  1903,  and  reestablished  April  13, 
1904,  at  a  point  along  the  canyon  road  about  50  feet  below  the  highway  bridge,  at  the  mouth 
of  the  canyon,  800  feet  below  the  Hercules  power  house  and  about  1,000  feet  above  the  old 
gaging  station. 

Th  channel  is  straight  for  about  150  feet  above  and  75  feet  below  the  gaging  section.  The 
banks  are  of  rock  and  soil,  permanent,  and  are  sufficiently  high  to  prevent  overflow.  T!ht 
bed  of  the  stream  was  originally  of  bowlders  and  gravel,  well  cemented  together,  very  rough. 
and  of  such  shape  that  the  stream  was  not  well  distributed.  When  the  station  was  reestab- 
lished the  channel  was  Improved  by  removing  large  bowlders  and  sufficient  of  the  finer 
material  to  distribute  the  flow  and  render  the  bed  comparatively  smooth.    During  the 
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spring  flood  of  1904  a  deposit  of  bowlders  and  gravel  was  made  at  the  section,  reducing  it  to 
aboMt  the  original  conditions,  but  leaving  a  loose  and  probably  shifting  bed.  There  is  but 
one  channel  at  all  stages.  Discharge  ranges  from  about  150  to  1,000  second-feet,  with  a 
velocity  of  from  3  to  7  feet  per  second.  The  depth  is  1 .5  to  3.5  feet.  There  are  no  dams  or 
riffles  and  the  grade  of  the  stream  is  about  uniform.  Winter  flow  \i  affected  but  little  by  ice, 
as  the  stream  never  freezes  over. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  the  regular  form.  The 
cable  is  marked  at  4-foot  intervals  with  red  paint.  A  guy  line  is  stretched  about  25  feet 
above  the  cable,  for  use  during  high  water.  The  initial  point  for  soundings  is  a  4  by  4  inch 
post,  set  in  the  west  bank  and  projecting  about  4  feet  above  the  ground. 

Observations  are  taken  by  the  Telluride  Power  Company,  under  the  direction  of  E.  P. 
Bacon,  manager.  The  gage  is  of  the  vertical  type,  consisting  of  a  2  by  2^  inch  steel  rod,  with 
the  upstream  side  drawn  to  an  edge.  It  is  driven  into  the  bed  of  the  stream  and  is  supported 
at  the  top  by  a  horizontal  4  by  4  inch  fir  buried  in  the  bank  and  fastened  to  a  vertical  post 
near  the  water  edge.  The  bench  mark  is  a  United  States  Geological  Survey  standard  metal- 
lic plug,  cemented  in  a  limestone  ledge  250  feet  N.  about  30^  W.  of  the  cable,  on  a  prominent 
point  near  the  north  side  of  a  road  leading  to  the  power  house;  elevation,  24.85  feet  above 
zero  of  gage;  elevation  above  mean  sea  level,  as  determined  from  Oregon  Short  Line 
Railroad  elevations,  4,502  feet. 

Information  in  regard  to  this  station  is  contained  in  the  foUowing  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  Aim  18,  iv,  pp  316-317;  19,  iv,  p  433;  20,  iv,  p  462;  21,  Iv,  p  397;  WS  16,  p  158;  28,  p  146;  38, 

p  334;  51,  p  411;  66,  p  118;  85,  pp  86-87;  100,  p  137;  133,  p  246. 
Discharge:  Ann  18,  iv,  p  317;  W8  16,  p  158;  28,  p  153;  38,  p  335;  51,  p  411;  66,  p  118;  85,  p  87;  100,  p  137; 

133,  p  246. 
Discharge,  monthly:  Ann  18,  iv,  o  318;  19,  iv,  p  434;  20,  iv.  p  462;  21,  iv,  p  397;  22, 1 v,  p  406;  W8  75,  p  192; 

133,  p  248. 
Diacbaiige,  yeariy:  Ann  20,  (v,  p  60. 

Gage  heights:  WSll,p77;  16,  p  158;  28,  p  150;  38,  p  335;  51,  p  412;  66,  p  119;  100,  p  138;  133,  pp  247, 248. 
Hydrograpbs:  Ann  19,  iv,  p  434;  20,  iv,  p  463;  22,  iv,  p  409. 
Rating  tables:  Ann  18,  Iv,  p  318;  19,  iv,  p  433;  WS  28,  p  154;  39,  p  453;  52,  p  521;  66,  p  176;  133,  p  247. 

Discharge  measurements  cf  Logan  River  near  Logan,  Utah,  in  1906. 


Date. 


January  22. . . 
February  21 . . 

Match  21 

April  17 

Jane  5 

August  21 

August  24«... 
September  14. 
October  29.... 
November  28.. 


Hydrographer. 


W.  O.  Swendsen... 

....do 

....do 

....do 

....do 

W.D.  Beers 

....do 

W.O.  Swendsen.,. 

....do 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feel. 

Sawire 
feet. 

Feet  per 
iecond. 

Feet. 

51 

49 

3.16 

4.40 

50 

49 

3.26 

4.45 

51 

52 

2.67 

4.40 

51 

58 

3.02 

4.50 

57 

109 

5.86 

5.61 

52 

56 

2,79 

4.65 

30 

50 

2.63 

4.48 

51 

50 

3.20 

4.52 

51 

43 

2.89 

4.40 

51 

42 

3.02 

4.37 

Dis- 
charge. 

Second- 
feet. 

156 

160 

134 

175 

637 

155 

140 

161 

124 

126 


a  Measured  300  feet  below  station. 
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DaHy  gage  heightf  in  feet ^  of  Logan  River  near  LogaUy  Uiahjfar  1906. 


Day. 


1.. 
2.. 
3.. 
4.. 
5. 


7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20., 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


4.45 

'4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.35 

4.35 

4.45 

4.43 

4.44 

4.43 

4.43 

4.43 

4.43 

4.43 

4.45 

4.45 

4.47 

4.45 

4.45 

4.43 

4.43 

4.43 

4.43 

4.43 


Feb. 


4.48 
4.48 
4.53 


4.5 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.25 

4.28 

4.3 

4.35 

4.38 

4.35 

4.3 

4.35 

4.3 

4.3 


4.38 

4.4 

4.38 

43 

4.38 

4.38 


Mar. 

Apr. 

May. 

June. 

4.4 

4.43 

4.9 

5.5 

4.38 

4.41 

4.95 

5.5 

4.38 

4.41 

4.9 

5.55 

4.4 

4.41 

4.85 

5.55 

4.4 

4.41 

4.75 

5.57 

4.4 

4.4 

4.7 

&58 

4.4 

4.45 

4.75 

5.45 

4.4 

4.45 

4.8 

5.5 

4.42 

4.48 

4.85 

6.5 

4.42 

4.46 

4.75 

6.S 

4.42 

4.5 

4.8 

&5 

4.47 

4.8 

5.5 

4.42 

4.46 

4.8 

5.45 

4.42 

4.5 

4.85 

6.45 

4.42 

4.45 

4.75 

&4 

4.48 

4.49 

4.85 

&4 

4.48 

4.47 

4.93 

5.35 

4.47 

4.48 

5.3 

5.2 

4.45 

4.5 

5.3 

6.2 

4.47 

4.5 

5.3 

5.1 

4.41 

4.55 

5.3 

5.1 

4.45 

4.55 

5.25 

6.07 

4.4 

4.65 

5.25 

6.1 

4.45 

4.65 

5.2 

5.1 

4.43 

4.65 

5.25 

6.1 

4.7 

5.3 

5.1 

4.42 

4.8 

5.3 

5.1 

4.45 

4.8 

5.35 

5.1 

4.45 

4.75 

5.3 

5.1 

4.45 

4.8 

5.3 

&1 

4.45 

5.35 

July. 


5.1 

5.05 

6.05 

6.05 

5.0 

4.96 

4.9 

4.85 

4.8 

4.75 

4.7 

4.7 

4.67 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.66 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 


Aug.     Sept. 


4.69 

4.6 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.56 

4.56 

4.56 

4.56 

4.56 

4.55 

4.65 

4.64 

4.64 

4.65 

4.64 

4.5 

4.54 

4.6 

4.48 

4.6 

4.6 

4.48 

4.5 

4.6 

4.46 

4.5 


4.6 

4.5 

4.5 

4.5 

4.52 

4.52 

4.53 

4.5 

4.48 

4.48 

4.48 

4.48 

4.47 

4.47 

4.47 

4.5 

4.45 

4.45 

4.47 

4.47 

4.46 

4.45 

4.45 

4.45 

4.48 

4.49 

4.47 

4.47 

4.47 

4.45 


Oct.   !  Nov.     Ikr. 


4.43 

4.43 

4.43 

4.4 

4.4 

4.4 

4.4 

4.42 

4.45 

4.45 

4.45 

4.43 

4.43 

4.43 

4.43 

4.43 

4.43 

4.45  ' 

4.45 

4.45 

4.43 

4.43 

4.42  { 

4.42 

4.42 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 


4.4 

4.33 

4.4 

1      4.31 

4.4 

.     4.32 

4.4 

'      4-31 

4.4 

4.25 

4.4 

,      4.25 

4.4 

.     4-25 

4^4 

1     4.25 

4.4 

'     4.25 

4.4 

'     4.27 

4.4 

4.3S 

4.4 

4.S 

4.4 

'      4-36 

4.38 

4.32 

4.3S 

4.:t5 

4.38 

1      4.38 

4.38 

4.3 

4.35 

4.35 

4.35 

.     *-3S 

4.35 

■     4.» 

4.35 

4.3S 

4.33 

4.» 

4.35 

.33 

4.35 

4. 35 

4.35 

4-35 

4.32 

4  4 

4  29 

4,38 

4.4 

4.3S 

4.38 

4.3& 

4.3 

4.35 

4- 38 

Note.— Stream  does  not  freese  at  this  point  during  winter  months  in  sufficient  amount  to  mate- 
rially affect  the  rating. 

Station  rating  table  for  Logan  River  near  Logan,  Utah j  from  AprU  25, 190^,  to  December  J/. 

1906. 


Gace 
height 

Feet. 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 


Discharge 


Gage 
height. 


Second-feet. 

Feet. 

109 

5.00 

136 

5.10 

164 

5.20 

195 

5.30 

230 

5.40 

268 

5.50 

308 

5.60 

Discharge. 

hei^t. 

Discharge. 

Second-feet. 

Feet. 

Second-feet 

350 

5.70 

676 

394 

5.80 

726 

438 

;       5.90 

779 

483 

6.00 

833 

529 

6.10 

887 

577 

6.20 

941 

625 

6.30 

996 

Gage 
teignt. 


heigl 


Feet. 
6.40 
6.50 
6.00 
6.70 
6.80 
6.90 


Discharge. 


Second-feet.- 
1.0S2 
1,108  , 
1,164 
1,222 
1,280 
1,338 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  21  diarhi  vss^ 
measui-ements  made  during  1904-1905.    It  is  fairly  well  defined  between  gage  heights  4.4  feet  and  ^  2.^ 

(ept. 


BEAB  RIVER   BASIN. 


SI 


Estimated  morMy  discharge  of  Logan  River  near  Logan  t  Utah  f  for  1905. 
[Drainage  area,  218  square  miloB.] 
I         Diachargr  In  sccond-feot. 


Month. 


Maximum. ,  Minimum. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


The  year. 


155 

122 

173 

96 

157 

131 

268 

139 

506 

230 

615 

382 

394 

195 

195 

150 

173 

150 

150 

136 

136 

lOG 

136 

96 

015  ! 


96 


Run-off. 


Second-feet 

per  square 

mile. 

Depth  In 
inchfB. 

0.651 

0.750 

.601 

.626 

.661 

.762 

.812 

.906 

1.09 

1.96 

2.28 

2.54 

1.14 

1.31 

.807 

.930 

.725 

.809 

.056 

.756 

.592 

.660 

.541 

.624 

.930 

12.62 

Note.— Discharge  Interpolated  on  days  when  gage  was  not  read. 

BLACKSMITH  FORK  NEAR  HYRUM,  UTAH. 

This  stream  rises  on  the  western  slope  of  the  Bear  River  Range  and  flows  southwest  and 
then  northwest  into  Logan  Rive^  The  drainage  basin  of  the  tributary  is  in  every  way 
similar  to  that  of  the  main  stream.  Only  the  flood  and  winter  discharge,  however,  reaches 
the  Logan,  the  entire  spring  and  summer  flow  being  used  for  irrigation  on  the  tillable  lands 
below  the  gaging  station. 

The  gaging  station  was  established  July  19,  1900,  near  the  tollgate  in  the  mouth  of  the 
canyon  near  Hyrum,  Utah,  whic'h  is  the  nearest  poet-office.  The  station  was  discontinued 
December  31,  1902,  and  reestablished  May  16,  1904,  aboot  1,000  feet  downstream  from 
the  tollgate  and  800  feet  above  the  Hyrum  city  electric-power  plant.  A  station  is  also 
maintained  at  the  power-plant  race. 

The  channel  is  straight  for  200  feet  above  and  50  feet  below  the  station.  The  right  bank 
for  20  feet  back  is  a  low,  wooded  flat,  subject  to  overflow  during  extreme  high  water; 
beyond  this  point  the  bank  is  high  and  barren.  The  left  bank  is  wooded  and  high  and  does 
not  overflow.  The  bed  of  the  stream  is  composed  of  bowlders  and  gravel  and  is  somewhat 
rough,  but  apparently  i>ermanent,  though  a  slight  change  seems  to  have  occurred  during 
December,  1904.  During  flood  stages  the  velocity  is  high,  ranging  from  4  to  6  feet  per 
second;  under  normal  conditions  it  is  2  to  3  feet  per  second.  The  discharge  varies  from 
about  80  to  1,000  second-feet.  Ice  does  not  form  in  sufficient:  quantity  to  interfere  with 
the  results  at  any  stage. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  regular  form.  The 
cable  is  marked  at  4-foot  intervals  with  red  paint.  A  guy  line  for  use  during  high  water 
is  stretched  across  the  stream  about  30  feet  above  the  cable.  The  initial  point  for  soundings 
is  the  south  post  supporting  the  cable. 

The  gage,  which  is  observed  daily  by  Uriah  Benson,  a  farmer  living  at  the  tollgate,  is  of 
the  vertical  type,  and  consists  of  a  2  by  2i  inch  iron  bar  with  the  upstream  side  drawn 
to  an  edge,  driven  into  the  bed  of  the  stream  and  supported  by  a  horizontal  piece  buried 
in  the  bank.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  United  States  Geo- 
logical Survey  standard  metallic  plug,  set  in  a  solid  limestone  ledge  about  40  feet  east  of 
the  north  post  supporting  the  cable;  elevation  above  zero  of  gage,  17.875  feet.  (2)  Top  of 
the  eyebolt  of  the  north  anchor  of  the  cable;  elevation  above  zero  of  gage,  9.578  feet. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Paper): 

Description:  WS  51,  p  412;  <IC,  p  119;  85,  p  84,  133;  p  240. 

Dischange:  WS  51,  p  412;  66,  p  119;  85,  p  85;  133,  p  249. 

Discharge,  monthly:  Ann  22,  iv,  p  409:  WS  75,  p  192;  85,  p  86;  133,  p  251. 

Gage  heights:  WS  51,  p  413;  ^,  p  120:  85,  p  85;  133,  p  250. 

Hydrograph:  Ann  22,  iv,  p  410. 

Rating  tables:  WS  52,  p  521;  66.  p  176;  85,  p  86;  1^3,  p  250. 

Disckarge  measurements  ofBlaeksmiih  Fork  near  Hyrum,  Utahy  in  1905. 


Date. 


January  23 

February  22 . . 

April  16 

May  4 

July  9 

August  22 

October  28 

November  27.. 


Hydrographer. 


W.  G.  Swendsen. 

do 

do 

do 

do 

W.  D.  Beets 

W.  O.  Swehdsen. 
do 


Width. 


Feet. 
38 
38 
39 
41 
39 
37 
30 
30 


Area  of  I     Mean 
section,    velocity. 


Square 
feet. 

35 

34 

44 

58 

41 

39 

23 

23 


Feel  per 
second. 

2.28 

2.32 

2.72 

3.18  I 

2.29 

1.91 

1.23  I 

1.33 


Feet, 
3.50 
3.50 
3.70 
3.96 
3.00 
3.00 
3.30 
3.31 


Dis- 
chaige. 


Second- 
feet. 

78 

90 

119 

186 

9S 

77 

28 

31 


Daily  gage  height,  in  feet,  of  Blacksmith  Fork  near  Hyrum,  Utah,  for  1905. 


Day. 


1. 
2. 
3 
4 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16, 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


3.5 
3.5 
6.5 
3.5 
3.5 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 


Feb. 


3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.& 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 


Mar. 


6.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.6 

3.5  i 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.6 

3.6 

3.6 

3.6 

3.6 

b.6 

3.6 

3.6 

3.6 


Apr. 

May. 

3.6 

4.0 

3.6 

4.0 

3.6 

4.0 

3.6 

4.0 

3.6 

4.0 

3.6 

3.9 

3.6 

3.9 

3.7 

3.9 

3.7 

3.9 

3.6 

3.9 

3.6 

3.9 

June. 


3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.8 
3.8 
3.8 
3.8 
3.9 
3.9 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 


4.1 
4.1 
4.1 
4.1 
4.1 
3.9 
3.9 
3.9 
3.9 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 


July. 


^.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 


Aug. 


3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
4.8 


Sept. 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

3.6 

3.6 

3.6 

3.6  \ 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 


Oct. 

3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.3 
3.3 
3.3 
3.8 
3.3 
3..' 
3.3 
3.3 
3.3 


Nov.     Dec. 


3.3 
3.3  I 
3.3 

a.3 

3.3 
3.3 
3.3 
3.3 
3.3 
3,3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3,3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


33 
33 
33 
3  3 
3.3 
33 
33 
3.3 
33 
33 
32 
32 
33 
32 
32 
33 
33 
33 
32 
32 
32 
33 
33 
^3 
33 
33 
33 
?.3 
33 
33 
33 


Note.— Stream  does  not  freeze  at  this  point  during  the  winter  months  in  sufficient  quantity  to  mate- 
rially aflect  the  rating. 
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StoHon  rating  table  for  Blacksmith  Fork  near  Hyrunif  Ulahjfrom  January  1  to  July  SI,  1906. 


hei^t.     '>'~'»n5e. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

1  heilft. 

Discharge. 

Feet      Second-feet 
3.40                   64 
aSO                   80 

Feet. 
3.60 
3.70 

1 
Second-feet. 

98 

118 

Feet. 
3.80 
3.90 

Second-feet. 
140 
164 

Feel. 
4.00 
4.10 

Second-feet. 

190 
216 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  five  discharge 
measurements  made  during  January  to  July*  1909.    It  is  well  defined  throughout. 

Station  rating  table  for  Blacksmith  Fork  near  Hyrumy  Utah,  from  August  1  to  December  31, 

1905. 


Gage 
height. 

Feet. 

Discharge. 
Second-feet.^ 

Gage 
height. 

Discharge. 
Second-feet. 

1     Gage 
height. 

1 

,      Feel. 

Discharge. 
Second-feet. 

<   heig^'t. 

Discharge. 

Feet. 

.... 

Second-feet. 

3.20 

18    j 

3.70 

94 

!        4.10 

180 

4.50 

304 

3.30 

29    1 

3.80 

116 

j        4.20 

216 

4.60 

336 

3.40 

42 

3.90 

138 

4.30 

244 

4.70 

360 

3.50 

57 

4.00 

163 

I        4.40 

273 

4.80 

402 

3.60 

75 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
charge  measurements  made  during  August  to  December,  1905,  and  the  form  of  the  1904  curve, 


It  is  baaed  on  three  dis- 
It  is 


well  defined  between  gage  heights  3.2  feet  and  4  feet. 

EstimcUed  monthly  discharge  ofBlacksmi^  Fork  near  Hyrum,  Utah,  for  1906. 


Month. 


January 

February 

March 

April 

May 

Jano 

July 

Aogast 

September 

October 

November 

December 

The  year 


Discbarge  in  second-feet. 
Maximum.   Minimum. 


80 
80 
98 
190 
216 
216 
96 
402 
402 
76 
29 


64 
64 
80 
98 
164 
118 
96 
75 
75 
29 
29 
18 


Mean. 


79.0 
75.4 
85.2 

132. 

187. 

161. 
96.0 
85.6 

228. 
61.1 
29.0 
26.2 


402 


103 


ToUl  in 
acre-feet. 


4,866 
4,188 
6.230 
7,865 

11,600 
8,985 
6,026 
5,267 

13,670 
3,767 
1,726 
1,611 


74,570 


Note.— Above  estimates  do  not  represent  total  flow  of  river.    See  Blacksmith  Forlc  power  plant 
toe  (pp.  34-35). 

BLACKSMITH  FORK  POWER  PJLANT  RACE,  NEAR  HYRUM,  UTAH. 

This  station  was  established  May  16,  1904,  for  the  purpose  of  ascertaining  the  amount 
of  water  diverted  around  the  regular  gaging  station  at  the  tollgate  and  thus  determining 
the  total  flow  of  the  stream  at  that  point.  It  is  located  about  600  feet  down  the  canyon 
road  from  the  tollgate  at  the  mouth  of  the  canyon,  about  200  feet  below'  the  head  of  the 
canal  or  race,  and  about  500  feet  south  of  the  river  station. 

The  channel  is  strai^t  for  100  feet  above  and  200  feet  below  the  station.  Both  banks 
are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  of  gravel  and  is  appar- 
ently permanent,  except  for  probable  slight  changes  near  the  edges.  The  depth  varies 
from  2  to  3  feet  and  the  velocity  from  2  to  3  I'eet  per  second.  Practically  no  ice  forms  in 
the  channel  at  any  time. 
IBB  176—06 3 
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Discharge  measurement  are  made  from  a  foot  plank  placed  across  the  stream  aod  fas- 
tened at  the  ends  to  pieces  of  timber  buried  in  the  bank.  The  plank  is  marked  at  1-fooi 
intervals.     The  initial  point  for  soundings  is  the  north  end  of  the  plank,  marked  zero. 

The  gage,  daily  readings  of  which  are  made  by  Uriah  Benson,  is  a  2  by  2)  kich  iron  bar 
driven  vertically  into  the  bed  of  the  stream,  supported  at  the  top  by  the  plank  from  which 
the  measurements  are  made,  and  graduated  by  means  of  punch  holes.  The  bench  mark 
is  a  point  on  a  projecting  rock  on  the  southeast  corner  of  a  rock  house  about  400  feet  north- 
west from  the  station.  It  is  marked  with  red  paint.  Elevatign  above  zero  of  gage,  8.N45 
feet. 

A  description  of  this  station,  gage  height,  and  dischai^e  data  and  rating  table  are  con, 
tained  in  Water-Supply  Paper  Xo.  133  of  the  United  States  Geological  Survey,  pp.  251-253. 

Discfiarge  measuremenls  of  Blacksmith  Fork  power  plant  race^  near  Hyrumy  Utah,  in  1905. 


Date. 


ilydrographer. 


I  Width. 


January  23 I  W.  G.  Swendsen. 

Octol)er  28 ' do 


Fett. 
12.0 
13.5 


Area  of 
section. 


Square 
feei. 


23i 

281 


Mean 
velocity. 

Feet  -per 
second. 

2.55  ! 

3. 02 


Gftce 
height. 


Dis- 


Secomd- 
Feet.  feet. 

4.50  % 

4.90  ji3 


Daily  gage  height j  in  feet,  of  Blacksmith  Fork  power  plant  race  near  Hyrum^  Utah,  for  19iX5. 


Day 

'  Jan. 
4. 5 

Feb. 
4.5 

Mar. 
4.5 

Apr. 
4.5 

May. 
4.5 

June.    July. 
4.6         4.6 

Aug. 
4.6 

Sept. 

1 

Oct. 
4  4 

Nov. 

Dw. 

1 

4.9 

49 

2 

4. 5 

4.5 

4.5 

4.5 

4.5 

4  6         4.6 

4.6 

4.4 

4.9 

49 

3 

4.5 

4.5 

4.6 

4.5 

4.5 

4.6 

4.6 

4.6 

4.4 

4.9  ' 

4.9 

4 

1     4.45 

4.5 

4.6 

4.5 

4.5 

4.6 

4.6 

4.6 

4  4 

4.9 

4.9 

5 

4.45 

4.5 

4.5 

4.5 

4.5 

4.6 

4.6 

4.6 

4.4 

49 

49 

C 

4. 45 

4.5 
4.5 

4.5 
4.5 

4.6 
4  6 

4.5 
4.4 

4.6 

4.6 

4.6 
4.6 

'::::::'} 

4  4 
4.4 

4.9  ' 
4.9 

49 

7 

4. 45 

4.6         4  6 

4.V 

8 

4. 45 

4.5 

4.5 

4.6 

4.4 

4.6         4  6 

4.6 

1 

4  4 

4.9 

49 

9 

4. 45 

4.4 

4.5 

4.6 

4.4 

4. 6         4. 6 

4.6 

1 

4.4 

4.9 

4  9 

10 

4.5 

4.4 

4.5 

4.6 

4.4 

4  5         4. 6 

4.6 

1 

4.4 

4  9 

4  9 

11 

4.5 

4.4 

4.5 

4.6 

4.4 

4. 5  ^      4. 6 

4.6 

4.4 

4.9 

4.5 

12 

4.5 

4.4 

4.5 

4.6 

4.4 

4. 5  1      4. 6 

4.6 

4.4 

4.9 

4  5 

13. 

4.5 

4.4 
4.5 

4.5 
4.5 

4.6 
4.6 

4.4 

4.4 

4. 5         4. 6 
4. 5         4. 6 

4.6 
4.6 

1 

4.4 
4.4 

4.9 
4.9 

4: 

14 

......      4.5 

4 : 

15 

1     4.5 

4.5 

4.5 

4.7 

4.4 

4.  5  1      4. 6 

4.6 

4.5 

4.4 

4-9 

4  -* 

16 

4. 5 

4.5 

4.5 

4.7 

4.4 

4  4  1      4.6 

4.6 

4.5, 

4.4 

4.9 

4  T 

17 

45 

4.45 

4.5 

4.7 

4.4 

4.4         4  6 

4.6 

4.5- 

4.4 

4.9 

4  f^ 

18 

4. 5 

4.45 

4.5 

4.7 

4.5 

4.4         4.6 

4.6 

4.4! 

4.4 

4  9 

4.' 

19 

4. 5 

4.45 

4.5 

4.8 

4.5 

4.4         4.6 

4.5 

4.4 

4.4 

4.9 

4..' 

20 

4. 5 

4.45 

4.5 

4.8 

4.5 

4.6 

4.5 

4.4  I 

4.4 

4.9 

4  > 

21 

4. 5 

4.45 

4.5 

4.8 

4.5 

4.6 

4.5 

4.4 

4.4 

4.9 

4  5 

22 

4. 5 

4.45 

4.5 

4.8 

4.5 

4.4  1      4.6 

4.5 

4.4 

4.7 

4.9 

4  ». 

23 

4.5 

4.45 
4.45 

4.6 
4.6 

4.5 
4.5 

4.5 

4.6 

4.6 
4.6 

4.4 

4.4 

4-4 ; 

4.4 

4.9 
4.9 

4.9 
4.9 

4  • 

24 

4. 5 

4  " 

25 

4. 5 

4.45 

4.6 

4.5 

4.6 

4. 6         4. 6 

4.4 

4.4  ' 

4.9 

4.9 

4 : 

26 

4. 5 

4.45 

4.6 

4.5 

4.6 

4.6  1      4.6 

4.3 

4.4  ' 

4.9 

4.9 

4  ~ 

27 

4.5 

4.45 

4.6 

4.5 

4.6 

4.6  i      4.6 

4.3 

4.4 

4.9 

4.9 

4." 

2S 

4. 5 

4.5 

4.5 

4.5 

4.6 

4. 6         4. 6 

4.3 

4.4 

4.9 

4.9 

4.^ 

2<) 

4  ') 



4.5 

4:5 

4.5 
4.5 

4.6 
4.6 

4. 6         4. 6 

4.6         4.6 

4.3 
4.3 

4.4 
4.4 

4.9 
4.9 

4.9 
4.9 

4  »> 

30 

,     4.5 

4.'^ 

31 

4.5 

4.6 

•      I       4.6 

4.9 

4.x 

Note. — Flow  not  inatorially  affwted  ly  ice  conditions. 
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Station  rating  table  for  Blacksmith  Fork  jtourr  pUint  race  near  Hyrum,  Utah,  from  January 

1  to  December  SI,  1906. 

I  A.  ;r>»-harge.  ,  ,«J,    !  IMschaitje.  ;^   ,«-|«.  |  Discharge,  jl   ,«|f,,  [Discharge; 


Fert.     '^Srcond-fert. ',      Ftel.     ' Second-feet. \^      Feet.     .Second-feet. \      Feet. 


4.30 
4.40 


44 

51 


4.50 
4.fiO 


58 
66 


4.70 
4.80 


73 
80 


Second-feet: 


4.90 


Note.— The  above  table  Is  applicable  onlv  for  open-chanml  conditions.    It  is  based  on  eight  dis- 
charge measurements  made  during  1904-5.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Blacksmith  Fork  power  plant  race  near  Hyrum,  Utah,  for  1905. 


January 

February 

March 

April 

May 

June 

July 

August  1-30 

September  15-30. 

October 

November 

December 


Month. 


The  year. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

58 

54 

57.2 

3,517 

58 

51 

66.2 

3,066 

60 

58 

60.8 

3,677 

80 

58 

65.3 

3,886 

66 

51 

57.6 

3,642 

66 

51 

59.9 

3,564 

66 

66 

66.0 

4,058 

66 

44 

50.8 

3,558 

58 

51 

52.3 

1,659 

88 

51 

62.5 

3,843 

88 

88 

88.0 

6,236 

88 

58 

74.5 

4,581 

88 

51 

63.2 

44.190 

WKBER  RIVER  BASIN. 


DESCRIPTION^  OP  BASIN. 

Weber  River  rises  on  the  northern  slope  of  the  Uinta  Mountains  and  flows  in  a  tortuous 
(rourse  northwestward  into  Great  Salt  Lake. 

The  upper  portion  of  the  basin  is  very  rough.  The  highest  peaks,  reaching  an  elevation 
of  about  13,000  feet,  are  masses  of  sandstohe  and  quartzitc,  entirely  barren  of  vegetation 
and  covered  with  snow  for  almost  the  entire  year.  Farther  down  the  prevailing  formation 
ia  limestone,  overlain  with  sandstone  and  conglomerate.  A  thin  layer  of  soil  covers  the 
basin  in  patches  and  supports  small  groves  of  Hr  and  aspen.  There  are  no  extensive  forests, 
meadows,  or  marshes.  The  greater  part  of  the  precipitation  is  in  the  form  of  snow,  the 
melting  of  which  is  the  chief  source  of  the  spring  flood  and  early  summer  flow.  A  large 
part  of  the  normal  flow  is  derived  from  springs,  which  are  well  distributed  over  the  area. 
Numerous  tributaries,  all  short  and  confined  to  steep,  narrow  canyons,  enter  all  along  the 
course. 

Between  Oakley  and  Croyden  the  river  traverses  a  very  narrow  valley  comprising  irri- 
gated fanns.  The  principal  formation  over  this  area  is  of  conglomerate  and  sandstone,  with 
but  little  loose  and  porous  overlying  soil  except  near  the  stream  bed,  where  the  deposit 
of  bowlders  and  soil  ranges  from  10  to  20  feet  in  depth.  The  chief  tributaries  in  this  stretch 
of  the  river  are  Beaver  Creek,  which  enters  from  the  south  about  6  miles  below  Oakley  and 
drains  a  rough  country  about  71  square  miles  in  extent;  Chalk  Creek,  from  the  east,  which 
drains  a  rough,  dry  country,  about  218  square  miles  in  area,  and  enters  the  Wober  15  miles 
above  Croyden;  and  Lost  Creek,  which  comes  in  from  the  east  at  a  point  about  one-half 
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mile  above  the  Devils  Slide  gaging  station  and  has  a  watershed  of  205  square  miles.    Gag- 
ing stations  are  maintained  near  the  mouth  of  Chalk  and  Lost  creeks. 

Between  Croyden  and  Plain  City  the  stream  flows  in  a  well-defined  channel  through  a 
comparatively  narrow,  steep  canyon,  with  occasional  stretches  of  narrow  valley  coDtainiDg 
irrigated  farming  lands.  The  rock  is  a  porous  and  badly  fissured  sandstone  and  conglomer- 
ate, with  but  little  overlying  soil.  Near  the  moui.h  of  the  canyon  the  material  is  a  ven- 
rough  but  compact  limestone.  East  Creek,  which  enters  near  Morgan,  discharges  but  little 
water  into  the  river,  as  its  flow  is  completely  controlled  by  a  storage  reservoir  about  5  miles 
above  its  mouth,  the  water  being  used  for  irrigation  in  the  Morgan  Valley,  through  which 
the  Weber  flows.  After  leaving  the  Wasatch  Range  the  Weber  enters  the  Great  Salt  Lake 
Valley,  through  which  it  flows  in  a  well-defined  channel  with  no  overflow. 

Ogden  River  joins  the  Weber  about  8  miles  above  Plain  City.  It  drains  a  rough  and 
rugged  limest-one  area,  363  square  miles  in  extent,  in  the  western  slopes  of  the  Wasatch 
Range.  The  main  stream  and  its  numerous  short  tributaries  are  confined  to  steep,  nairov 
canyons.  The  entire  normal  flow  of  the  stream  is  diverted  for  irrigation  near  the  foot  of 
the  canyon  about  3  miles  above  the  mouth  of  the  river,  after  being  used  for  the  develop- 
ment of  power  by  the  Utah  Light  and  Railway  Company.  The  flood  and  winter  flow, 
therefore,  is  all  that  reaches  the  Weber,  except  for  a  small  amount  of  seepage  from  thf 
irrigated  district.  The  city  of  Ogden  also  derives  its  water  supply  from  Ogden  River- 
There  are  at  present  no  storage  reservoirs  on  the  Weber,  but  a  number  of  possibilities 
exist. 

WEBER  RIVER  NEAR  OAKLEY,  UTAH. 

This  station  was  established  October  22,  1904.  It  is  located  approximately  200  feet 
south  of  the  main  canyon  road,  about  3  miles  above  Oakley,  Utah,  and  is  above  all  diver 
sions  to  the  Eamas  prairie  region.  The  object  of  the  station  is  to  determine  the  amount 
of  water  available  for  diversion  through  the  low  Kamas  Pass  into  Provo  River,  which  is 
a  part  of  the  reclamation  scheme  in  the  development  of  the  Weber  River  project. 

Except  for  a  slight  depression,  which  probably  carries  a  small  amount  of  water  during 
extreme  floods,  there  is  but  one  channel  at  all  stages.  The  right  bank  for  about  200  feet 
from  the  main  channel  is  a  low,  wooded  bottom,  and  is  liable  to  overflow  at  extreme  high 
water;  the  left  bank  is  high  and  wooded.  The  bed  of  the  stream,  which  is  composed  of 
large  bowlders,  gravel,  and  soil,  is  very  rough,  but  thus  far  has  been  found  to  be  pennanpnt. 
Ice  forms  during  December  and  January  to  a  sufficient  extent  to  render  open-channel  curves 
useless.  The  flow,  which  ranges  from  about  75  to  1 ,000  second-feet,  reaches  a  maximum 
during  May  and  a  minimum  during  the  winter  months.  The  velocity  ranges  from  4  to  7 
feet  per  second. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  marked  at 
4-foot  intervals  with  paint,  the  anchor  bolt  which  supports  the  cable  on  the  left  bank  being 
the  initial  point.  A  guy  line  stretched  across  the  stream  about  40  feet  above  the  gaging 
section  is  found  useful  at  all  stages. 

The  gage,  which  is  read  daily  by  John  Franson,  a  farmer,  is  of  the  inclined  type  and 
consists  of  three  sections  of  2-foot  by  one-half  inch  iron,  fastened  to  the  solid  limestone 
ledge  by  means  of  bolts  set  in  cement.  It  is  graduated  with  chisel  marks  and  paint  to  read 
vertically.  The  bench  mark  is  a  United  States  Geological  Survey  standard  metallic  plug, 
set  in  the  ledge  0.5  foot  from  the  anchor  bolt  used  as  initial  point  for  soundings;  elevation 
above  zero  of  gage,  14.79  feet. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  Stales  Geological  Survey,  pp.  253-254. 
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Discharge  measurements  of  Weber  River  near  Oakley,  Utah,  in  1906. 


Date. 

llydrographer. 

Width. 

March  9 

W.  G.  Swendsen. 

Feet. 
41 
41 
47 
51 
49 
42 
42 

March  0 

do 

May  1 

do 

JnnA  Ifi 

....do     

Jane  27 

do 

August  8 

August  18 

C.  Tanner.'. 

W.  D.  Beers 

I  Area  of 
section. 


Square 
feet. 

55 

55 

91 

137 

116 

57 


Mean 
velocity. 


Feet  per 
tecond. 

1.13 

1.17 

2.65 

5.75 

a34 

1.26 

1.10 


Gage 
height. 


Feet. 
4.10 
4.10 
4.02 
6.00 
5.30 
4.20 
4.18 


Dis- 
charge. 


Second- 
feet. 

63 

65 

243 

787 


DaUy  gage  Tieight,  in  feet,  of  Weber  River  near  OaJcley,  Utah,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

1.. 

4.05 

4.1 

2 

3 

1 

4 ; 

5l4 

6 

6 

!        1 

7 

....  1  -     1  --  -- 

8 

4.r» 

l_ 


) 

4.1 
4.1 
4.1 
4.15 

\ 

4.7 

► 

{ 

4.15 

I 

4.15 

4.15 

4.15 

4.15 

4.2 

4.2 

4.2 

4.2 

4.2 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

► 

&1 

; 

; 

... 

) 

► 1 

5 '     .   ... 

4.3 

i ' 

I 

>. 

4.05 



> 

1 

1 

I,.,. '     ... 

1 

1 

1 

1 

1 

1 

1 

1 

4.15 

4.15 

4.2 

4.25 

4.3 

4.35 

4.35 

4.4 

4.4 

4.35 

4.3 

4.3 

4.3 

4.3 

4.' 35 

4.35 

4.35 

4.4 

4.45 

4.45 

4.45 

4.45 

4.55 

4.6 

4.65  j 

4.75  ' 

4.8  j 
4.85  i 

4.9  I 
4.9 


4.95 

5.05 

5.05 

4.9 

4.8 

4.7 

4.75 

4.8 

4.8 

4.76 

4.7 

4.7 

4.7 

4.7 

4.7 

4.8 

5.0 

5.2 

5.3 

5.35 

5.4 

&65 

5.7 

5.7    1 

5.7  I 
5.  75  j 
5.75  I 
5.75  I 

5.8  .{ 
5.85 
5.85 


June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

6.0 

5.0 

4.3 

4.05 

4.35 

4.15 

4.05 

6.15 

4.95 

4.3 

4.05 

4.3 

4.15 

4.0 

6.3 

4.9 

4.3 

4.05 

4.3 

4.15 

4.0 

6.4 

4.3 

4.05 

4.25 

4.15 

4.0 

6.45 

i    4.8 

4.3 

4.05 

4.25 

4.15 

6.5 

4,75 

4.3 

4.05 

4.2 

4.15 

4.1 

6.6 

4.75 

4.3 

4.1 

4.2 

4.15 

4.2 

7.0 

4.7 

4.2 

4,1 

4.2 

4.1 

&8 

4.7 

4.2 

4.1 

4.2 

4.1 

4.8 

6.3 

4.7 

4.2 

4.1 

4.2 

4.1 

6.25 

-4.65 

4.2 

4.1 

4.2 

4.1 

6.3 

4.65 

4-2 

4.1 

4.2 

4.1 

6.3 

4.6 

4.2 

.4.1 

4.2 

4.1 

5.16 

6.3 

4.6 

4.2 

4.1 

4.2 

4.1 

6.25 

4.65 

4.15 

Vl 

4.2 

4.1 

6.0 

4.15 

4.1 

4.2 

4.1 

4.6 

6w9 

4.55 

4.15 

4.1 

4.2 

4.1 

5.7 

4.55 

4.15 

4.1 

4.2 

4.1 

5.7 

4.55 

4.15 

4.1 

4.2 

4.1 

5.8 

4.5 

4.15 

4.1 

4.2 

4.1 

4.75 

5.75 

4.5 

4.15 

4.1 

4.2 

4.1 

5.75 

4.5 

4.1 

4.1 

4.2 

4.1 

5.7 

4.5 

4.1 

4.1 

4.2 

4.1 

4.85 

5.6 

4.45 

4.1 

4.1 

4.15 

4.1 

5.65 

4.4 

4.1 

4-1 

4.15 

4.1 

5.4 

4.35 

4.1 

4.1 

4.1 

4.1 

5.35 

4.35 

4.1 

4.1 

4.1 

4.1 

5.25 

5.35 

4.3 

4.1 

4.1 

4.1 

5.2 

4.3 

4.1 

4.2 

4.15 

4.1 

5.1  ■ 

4.3 

4.1     ' 

4.35 

4.15 

4.1 

5.1 

4.3 

4.1 

4.15 

Note.— Ice  conditions  January,  February,  and  December  noted  on  observer's  records  as  follows: 

January  4,  ice  at  banks;  river  open  in  the  center. 

Janoary  11,  ice  1  foot  thick  at  banks;  0.5  foot  thick  in  the  center. 

January  18,  ice  broken  up. 

January  25,  river  clear. 

February  1,  river  clear. 

February  8,  ice  at  banks;  river  open  in  the  center. 

February  15,  ice  0.5  foot  thick  at  banks;  0.25  foot  thick  in  ttie  center. 

February  22,  ioe  broken  up. 
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March  1,  river  dear. 

December  2,  ice  0.3  foot  thick  at  banks. 

The  followmg  thlcknesaea  of  ice  were  rpcorded  during  Peoember: 


December  9.. 
December  13. 
December  16. 
December  20. 


Feet. 
..  0.7 
..  .5 
..  .6 
..      .6 


December  23. 
December  27 . 
December  30. 


F«rt 

. .     0.  7 


Observer  reports  no  anchor  ice  during  December. 

Qage  readings  during  December  are  to  the  surface  of  the  water  in  a  bole  cut  in  the  ice. 

Station  rating  table  for  Weber  River  near  OaJdey,  Utah,  from  October  2S,  1904,  to  Deeeift^**  • 

31,  1905. 


Gage 
height. 

Discharge. 

heigll 

Feet. 

Discharge. 
Second-feet.. 

Gaee 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharpv 

Feet. 

Second'/eet.\ 

Second-feet. 

Feet. 

Second-fecf 

4.00 

46    1 

4.80 

209    1 

5.60 

542    ; 

6.40 

l,Of«; 

4.10 

58 

4.90 

241 

5.70 

597 

6.50 

1,145 

4.20 

73    1 

5.00 

275    1 

5.80 

655 

6.60 

1,227 

4.30 

90 

5.10 

312    1 

5.90 

716 

6.70 

1,312 

4.40 

109 

5.20 

352 

6.00 

780 

6.80 

i,4ai 

4.50 

130 

5.30 

395 

6.10 

847 

6.90 

1,490 

4.  GO 

154 

5.40 

441 

6.20 

917 

7.00 

1,580 

4.70 

180 

5.50 

490 

6.30 

990 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  diachiiiF^ 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  4  feet  and  6  feet. 

Estimated  monthly  discharge  of  Weber  River  near  Oakley,  Utah,  for  190^  and  IfHJo. 


Month. 


1904. 


October  23-31 . . . 
November  1-26. 


Discharge  In  second-feet. 
Maximum.   Minimum. ,    Mean. 


1905. 


March. 
April.. 


May 

June 

July 

August 

September. 

October 

November. , 


82 
100 

73 
241 
686 
1,580 
275 
90 
100 
100 


82 

82.0 

66 

72.1 

58 

64.3 

66 

124 

180 
312 
90 
58 
52 
58 
58 


372 

808 

156 
70.4  I 
58.9  ' 
73.0 


Total  in 
acre-fpet. 


1,464 
3,71S 

3,9&4 
7,379 

22>7ti 
4S.0M) 

9ym2 

4.329 
3,3fv5 
4.4SS 
J,3U 


The  period  (1905) . 


lor.siM- 


Dischaif^ 


Note.— Tec  conditions  Novemlwr  27, 1904,  to  February  28, 1905,  and  December  2-31, 1905. 
interpolated  on  days  when  gage  was  not  read. 

WEBER  RIVER  NEAR  CROY^DEN,  UTAH. 

This  station  was  established  February  1,  1905.  It  is  located  about  1}  miles  west  of  the 
town  of  Croyden,  one-fourth  mile  below  the  junction  of  Lost  Creek  and  Weber  River, 
about  three-fourths  mile  up  the  river  from  Croyden  station  on  the  Union  Pacific  Railroad, 
and  10  miles  down  the  river  from  the  town  of  Echo,  just  below  the  narrow  canyon  at 
the  lower  end  of  Henefer  Valley. 


WEBER  KIV£R   BASIN. 
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The  station  is  important  as  showing  the  amount  of  water  available  for  storage  in  the 
Henefer  basin,  about  2  miles  above  the  station,  the  development  of  which  is  a  part  of  the 
reclamation  scheme  on  the  Weber  River  project.  The  winter  records  will  be  of  special 
value,  since  the  entire  winter  flow  of  the  stream  is  at  present  discharged  as  waste  into 
Great  Salt  Lake. 

The  channel  is  straight  for  about  1,000  feet  above  and  700  feet  below  the  station.  Both 
hanks  are  sloping  and  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  of 
small,  compact  gravel  and  soil  and  is  smooth  and  permanent.  The  velocity  is  moderate 
and  uniform.  The  stream  is  shallow,  especially  durihg  low  water,  the  depth  seldom 
exceeding  3  feet.  There  is  a  free  flow,  no- obstruction  to  gage  readings  or  discharge 
measurements  existing.    Information  as  to  winter  conditions  is  as  yet  rather  indefinite. 

Dischai^e  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  marked 
at  5-foot  intervals,  the  west  face  of  a  tree  to  which  the  east  end  of  the  cable  is  attached 
being  the  initial  points  for  soundings. 

The  gage,  which  is  read  daily  by  Isaiah  Stewart,  a  farmer  who  lives  about  300  feet  from 
the  station,  is  an  inclined  piece  of  4  by  4  inch  fir,  fastened  to  vertical  posts  near  the  water's 
edge  and  to  a  large  cotton  wood  tree  on  the  right  bank  about  75  feet  above  the  cable.  It  is 
graduated  to  read  vertically.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  3-inch 
metal  post  set  3 J  feet  in  the  ground  on  the  bank  20  feet  north  from  the  gage;  elevation 
above  datmn  of  gage,  8.41  feet;  (2)  a  30-penny  nail  driven  in  the  tree  which  supports  the 
upper  end  of  the  gage;  elevation  above  gage  datum,  7.87  feet. 

Results  of  discharge  measurements  at  this  station  are  contained  in  Water-Supply  Paper 
No.  133  of  the  United  States  Geological  Survey,  page  364. 

Discharge  measurements  of  Weber  River  near  Croydon,  TJtahy  in  Idd^. 


Date. 


January  31  a... 

March? 

May  2 

June  17 

June  28 

August  19 

November  16. . 


Hydrographer. 


W.  G.  Swendsen. 

-...do 

do 

....do 

....do 

W.  D.  Beera 

W,  G.  Swendsen. 


Width. 

Area  of 
section. 

Mean 

velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 

Feet  per 
second. 

Feet. 

Second- 
feet. 

90 

95 

2.04 

1.90 

193 

95 

126 

2.67 

2.22 

337 

102 

192 

3.73 

2.85 

703 

100 

213 

4.10 

3.05 

875 

91 

113 

2.45 

2.10 

277 

89 

56 

.92 

1.40 

51 

91 

88 

1.7C 

1.75 

155 

a  Measurement  made  by  wading. 
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Daily  gage  height^  in  feet,  of  Weber  River  near  Croydon,  Utah,  for  1906. 


1. 
2. 
3. 

4. 

6. 

6. 

7. 

8. 

9 

10. 
11. 
12. 
13 
14 
15. 
10. 
17 
18. 
19. 
20. 
21. 
22 
23 
24 
25 
26. 


30. 
31. 


Day. 


Jan. 


Feb. 


1.95 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.85 

1.8 

1.8 

1.65 

1.65 

1.65 

1.65 

1.65 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.0 

1.9 

1.95 

1.95 

1.95 

1.95 


Mar. 

1.95 

1.95 

2.0 

2.1 

2.2 

2.1 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 

1.95 

2.0 

2.1 

2.05 

2.0 

1.95 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 


Apr. 


May.  I  June.  [  July.  '  Aug.     Sept.     Oct.  "  Nov.      Dec. 


1.95 

2.65 

2.85 

1.9          1.4       1.4 

1.65 

1.8 

l.S 

2.0 

2.8 

3.0 

1.9          1.4       1.4 

1.65 

1-8 

1-8 

2.0 

2.75 

3.1 

1.85         1.4       1.45 

1.65 

1.8 

l.SS 

1.95 

2-6 

3.55 

1.8          1.4 

1.45 

1.6 

1.8 

l.S 

.1.95 

2.6 

3.6 

1.75         1.4 

1.5 

1.6 

1.8 

1.7 

1.95 

2.55 

3.35 

1.7    1      1.4       1.5 

1.6 

1.8 

1.6 

1.95 

2.5 

3.3 

1.65 

1.4;    1.5 

1.6 

1.8 

1-65 

1.95 

2.45 

3.9 

1.6 

1.4'    1.5 

1.6 

1.8 

1.7 

1.95 

2.5 

3.9 

1.55 

1.4'    1.5 

1.6 

1.8 

1-7 

2.2 

2.5 

3.9 

1.5 

1.4       1.5 

1.6 

1.8 

1.7 

2.3 

2.4 

3.4 

1.5 

1.5       1.5 

1.6 

1.8 

1.65 

2.25 

2.4 

3.4 

1.5 

1.5 

1.6 

1.75 

1.6 

2.2 

2.4 

3.4 

1.5 

1.5 

1.6 

1.75 

1.6 

2.15 

2.35 

3.45 

1.5 

1  5 

1.6 

1.75 

1.6 

2.15 

2.3 

3.5 

1.5 

1.5 

1.6 

1.75 

1.6 

2.2 

2.3 

3.5 

1.5 

1.5 

1.6 

1.75 

1.C5 

2.25 

2.3 

3.0 

1.55 

1.5 

1.6 

1.8 

1.6 

2.3 

2.4 

2.9 

1.75 

1.5 

1.6 

1.8 

1.6 

2.3 

2.6 

2.8 

1.9 

1.5 

1.6 

1.8    1 

1.6 

2.4 

2.7 

2.7 

1.9 

1.5 

1.6 

1.8    ' 

1.6 

2.6 

2.8 

2.7 

1.9 

1.4       1.5 

1.6 

1.8 

1.6 

2.4 

2.95 

2.65 

1.9 

1.6 

1.7 

1.85 

1.5 

2.2 

2.95 

2.6 

1.8 

1.5 

1.75 

1.8 

l.f. 

2.3 

2.95 

2.6 

1.8 

1.5 

1.75 

1.8 

1-5 

2.3 

2.9 

2.4 

1.8 

1.5 

1.75 

1.8 

1.6 

2.4 

2.85 

2.3 

1.6 

1.4       1.5 

1.75 

1.75  1 

1.7 

2.6 

2.85 

t.2 

1.5 

1.4  j     1.5 

1.75 

1.8  1 

1.6 

2.7 

2.8 

2.0 

1.45 

1.4  1     1,5 

1.75 

1.8    : 

1.6 

2.6 

2.8 

2.0 

1.4 

1.4       1.55 

1.75 

1.8    ' 

1.6 

2.6 

2.75 

1.95 

1.4 

1.4       1.7 

1.8 

1.75 

1.6 

2.75 

part  ol 

1.4 

^*Vi 

1.8 

1 

1.6 

edges 

during 

the  ^ 

inter  u 

aonths 

but  not  enough  to 

Note.— Narrow  strip  of  ice  along  edges 
materially  affect  the  flow. 

Station  rating  table  for  Weber  River  near  Croydon,  Utah,  from  January  31  to  December  SI, 

1905. 


Gage 
height. 


Feet. 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 


Discharge. 


Second-feet 
50 
73 
99 
128 
160 
195 
233 


Gag 
heigh 


Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 


Discharge. ' 

Gage 
height. 

Second-feet. 

Feet. 

274 

2.80 

319 

2.90 

368 

3.00 

422 

3.10 

480 

3.20 

541 

3.30 

605    , 

Discharge. 
Secondr-feet. 

heiSt. 

Discharge. 

Feet. 

Second-feeL 

673 

3.40 

1,160 

745 

3.50 

1,250 

820 

3.60 

1,345 

900 

3.70 

1.445    , 

985 

3.80 

1.545    , 

1,070 

3.90 

1,650 

Note.— The  above  table  is  appUca1»le  only  for  open  channel  conditions.    It  is  based  on  sevem  dis- 
charge measuiements  made  dunng  1905.    It  is  well  defined  between  gage  heights  1.4  feet  and  3.1  feet. 


WEBER    RIVER    BASIN. 

EsHmaied  morMy  discharge  of  Weber  River  near  Croydon,  Utahj  for  1906. 
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NoTE.~See  note  to  ga^e-height  table,  p.  40. 

WEBER  RIVER  NEAR  PLAIN  CITY,  UTAH. 

This  station  was  established  in  1903  by  the  State  of  Utah,  under  the  direction  of  the 
State  engineer,  and  was  maintained  under  his  direction  until  May  14,  1905,  when  it  was 
taken  up  by  the  United  States  Geological  Survey  with  the  stipulation  that  the  expense  of 
daily  gage  readings  should  be  defrayed  by  the  State.  It  is  located  at  the  Plain  City  and 
West  Weber  highway  bridge,  about  10  miles  west  of  Ogden,  on  the  main  road  leading  to 
Plain  City  and  West  Weber,  below  all  points  of  diversion  from  and  inflow  to  the  stream. 

The  station  is  important  as  showing  the  amount  of  water  dischai^ged  by  the  stream  into 
Great  Salt  Lake,  information  necessary  to  the  adjudication  of  water  rights  on  the  Ogden 
and  Weber  rivers. 

Both  banks  are  abrupt  and  sufficiently  high  to  prevent  overflow.  The  l^ed  of  the  stream 
is  composed  of  clay,  sand,  and  gravel  and  is  comparatively  smooth,  but  it  is  liable  to  shift 
during  flood  seasons.  At  normal  stages  the  stream  is  sluggish,  but  at  high  water  the  veloc- 
ity ranges  from  2  to  3.5  feet  per  second.  The  discharge  at  this  point  may  vary  from  5,500 
second-feet  during  the  spring  flood  to  almost  nothing  during  summer,  when  the  entire  flow 
is  diverted  above  for  irrigation,  that  pairing  the  station  being  merely  seepage  from  the 
irrigated  lands  tributary  to  the  stream.    Information  as  to  ice  conditions  is  as  yet  indefinite. 

Dischaige  measurements  are  made  from  the  upstream  side  of  the  bridge,  which  is  a  two- 
span  steel  truss  structure,  with  a  center  pier  of  two  metallic  cylindrical  caissons  4  feet  in 
diameter  and  filled  with  concrete.  The  floor  railing  of  the  bridge  is  marked  at  5-foot 
intervals,  beginning  at  a  zero  mark  which  is  coincident  with  the  north  face  of  the  south 
abutment,  this  being  the  initial  point  for  soundings. 

The  upstream  face  of  the  center  bridge  pier  is  graduated  to  feet  and  tenths,  marked  with 
white  paint,  and  forms  the  gage,  which  is  read  daily  by  David  O.  Wadman.  No  bench 
marks  have  yet  been  established. 

Discharge  measurements  of  Weber  River  near  Plain  City,  Utah,  in  1905. 


Date. 

Uydrographer. 

1  WidthJ 

1              1 
i    Feet.   1 

May  13 

C.  Tftiiner 

127  1 

May  18 

W.  G.  Swendsen . .  

132  1 

Septembers*.. 

A.  B.  Larson 

19  1 

November  17 . , 

W.  0.  Swendsen 

105  1 

Area  of 
«c3Ctton. 

Square 

feet. 

564 
789 

5.1 
110 


Mean 
velocity. 


Feet  per 
second. 

2.45 

2.40 

.92 

1.04 


Oage    I     Dls- 
heigbt.     charge. 


Feet. 
8.30 
9.30 
2.80 
4.00 


I  Second- 

I     ff^t. 

1,382 

1,894 

4.7 

115 


I 


a  Measurement  maxle  100  feet  below  station. 
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Daily  gage  height,  in  feet,  of  Weber  River  near  Plain  Cityt  Utah,  for  1905. 
May.      June.  .  July. 


Daj'. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


3.2 
3.1 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 


Aug. 


2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 


Sept. 


Oct.    I    Nov.        Dec, 


2.8  I 

2.8 

2.8  , 

2.8 

2.8 

2.8  I 

2.8  I 

2.8 

2.8 

2.8  I 

2.8 

2.8 

2.8 

2.8 

2.8  I 

2.8, 

2.9 

2.9 

3.2 

3.2 

3.2  ( 

3.1 

3..  I 

3.1  I 

3.2  I 
3.2  I 
3.2  , 
3.2  j 
3.2  ' 
3.2  I 


3.2 

3.3 

3.3 

3.4 

3.3, 

3.2 

3.1 

3.2 

3.2 

3.3 

3.3 

3.2 

3.1 

3.1 

3.1  I 

3.2  ' 
3.2 
3.2 
3.3 
3.3 
3.4 

3.4  I 

3.5  ' 
3.SJ 

3.6  ' 
3.7 

3.7  , 
3.8 
3.9 
4.0 
4.1  I 


4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4-2 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.2 
4.2 
4.3 
4.4 
4.5 
4.5 
4.5 
4.5 
4.5 


I 


4-5 
4.5 
4.5 
4.C 
4.5 
4.-5 
4.5 
4-5 
4.0 
4.6 
4  6 
4.7 
4.7 
4.7 
4.7 
4.7 
4-S 
4.S 
4.*^ 
i9 
4.1- 
4." 


5 

5.1: 


5  1 
5  1 


Note.— Stream  probably  frozen  aft«r  December  17. 


Station  rating  table  for  Weber  River  near  Plain  City,  Utah,  froTti  May  13  to  December  31, 1905. 


Gaee 

height. 

1 
Discharge.  I 

Fert. 

Second-feet. 

2.80 

5 

2.90 

8 

3.00 

13 

3.10 

19 

a20 

26 

3.30 

34 

3.40 

43 

3.50 

63 

3.60 

64 

3.70 

76 

3.80 

88 

3.90 

101 

4.00 

115 

4.10 

129 

4.20 

143    1 

Feet. 
4.30 
4.40 
4.50 
4.60 
4,70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 


Discharge. 

hei^l 

Second-feet. 

Feet. 

158 

5.80 

174 

5.90 

191 

6u00 

209 

6.10 

228    i 

6.20 

248 

6.30 

269 

6.40 

290 

6.50 

312 

6.60 

334 

6.70 

357 

6.80 

381 

6.90 

405 

7.00 

430 

7.20 

456    1 

Second-feet. 
483 
511 
540 
56G 

629 
660 
691 
723 
765 
788 
822 
857 
930 


Gage 
beigfat. 


Feet. 
7.40 
7.60 
7.80 
8.00 
&20 
8.40 
8.60 
8.80 
9.00 
9.20 
9.40 
9.60 
9.80 

10.00 


Discharge. 


Second-feet. 
1,007 
1.088 
1,173 
1,260 
1,34S 
T.43S 
1,530 
1,624 
1,720 
1,817 
1,916 
2,016 
2,117 
2,220 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  discbaige 
urements  made  during  1905  and  the  form  of  the  1903-4  curve.    It  is  well  defined. 


WEBER   RIVER   BASIN. 


4a 


Estimated  morUhly  discharge  of  Weber  River  near  Plain  City,  Utah,  for  1905. 


May  13-31. 
June 


July •.. 

August 

September 

October 

November 

December  1-17. 


Month. 


Thei>eriod. 


Diachargo  in  second-feet. 
Maximum.    Minimum.      Mean. 


2,272 

857 

1,007 

13 

26 

5 

5 

5 

26 

5 

129 

19 

191 

129 

248 

191 

1,544 
501 
8.3 
5.0 
12.9 
45.4 
148 
208 


Total  in 
acre-feet. 


58,190 

29,810 

510 

307 

768 

2,792 

8,807 

7,014 

108,100 


LOST  CREEK  NEAR  C'ROYOEN,  UTAH. 

Lost  Creek,  which  enters  Weber  River  near  the  town  of  Croyden,  drains  an  area  of  205 
square  miles.  The  basin  is  generally  rough  and  barren,  the  rocks  being  conglomerate  and 
sandstone,  with  a  few  outcropping  ledges  of  loose,  porous  limestone  and  but  a  thin  layer 
of  soil.  The  stream  flows  for  the  most  part  in  a  narrow  canyon,  with  occasional  small 
flats  devoted  to  irrigated  farms.  Near  the  head  the  creek  receives  numerous  tributaries, 
all  short  and  confined  to  steep,  narrow  canyons.  The  normal  flow  comes  principally  from 
springs,  well  distributed  over  the  entire  watershed,  but  the  spring  flood  is  caused  by  the 
melting  of  snow,  which  forms  the  greater  part  of  the  precipitation.  There  are  no  forests, 
swamps,  or  meadows  along  the  stream.  ■  A  few  undeveloped  storage  sites  exist  in  the  upper 
portion  of  the  basin. 

The  station  was  established  February  3,  1905.  It  is  located  about  150  feet  above  the 
junction  of  Lost  Creek  with  Weber  River,  about  10  miles  down  Weber  River  from  Elcho, 
and  about  1  \  miles  west  of  the  town  of  Croyden  on  the  main  road  up  Lost  Creek.  The 
data  derived  are  of  value  in  connection  with  the  amount  of  water  to  V>e  diverted  into  the 
Henefer  reservoir. 

The  channel  is  slightly  curved  for  about  100  feet  above  and  75  feet  below  the  station. 
The  right  bank  is  steep  and  high;  the  left  bank  is  sloping  and  near  the  channel  is  sufli- 
ciently  high  to  prevent  overflow,  but  about  50  feet  back  there  is  an  old  channel,  originally 
occupied  by  the  stream,  which  may  contain  some  water  during  extreme  floods.  The  bed 
of  the  creek  is  composed  of  gravel  and  sand  and  is  liable  to  shift  at  flood  stages.  A  slight 
raise  in  the  bed  about  20  feet  below  the  gage  causes  a  small  riffle.  The  velocity  is  mod-' 
erate  and  fairly  uniform. 

Discharge  measurements  are  made  by  wading.  The  section  is  located  about  20  feet 
above  the  gage  and  is  marked  by  a  4  by  4  inch  by  2-foot  stake,  tlie  initial  point  for  sound- 
ings, driven  into  the  right  bank  about  6  feet  from  the  edge. 

The  gage,  which  is  read  daily  by  Isaiah  Stewart,  a  farmer,  is  an  inclined  4  by  4  inch  by 
12-foot  piece  of  Oregon  fir,  fastened  to  vertical  posts  embedded  in  the  right  bank.  As 
the  bank  is  composed  of  loose  gravel  and  sand  the  permanency  of  the  gage  is  uncertain. 
The  bench  mark  is  a  3-inch  metallic  post,  set  3^  feet  in  the  grotmd  at  a  point  50  feet  north 
past  of  the  gage  and  15  feet  northwest  of  the  initial  stake;  elevation  above  gage  datum 
8.71  feet. 


44  STREAM   MEASUREMENTS    IN    1905,   PART    XII. 

Discharge  measurements  of  Lost  Creek  iiear  Croyden^  Utah,  in  1905. 


Date. 


February  2. 

May2a 

June  28 

August  19.. . 


Hydrograpber. 


W.  G.Sweudsen. 

do 

do 

W.D.  Beers 


Widtb. 


Feet. 
30 
27 
26  I 

20  I 


Area  of 
section. 


Mean         Cage 
velocity,     height. 


re 

Feet  per 
eecond.  I 

24 

1.00 

72 

2.53 

15 

1.00 

12 

.82 

Feet. 
2.85 
3.50 
2.68 
2.60 


Seeoad- 

/ert. 


o.  Gaging  made  at  bridge. 
Daily  gage  height,  in  feet,  cf  Lost  Creek  near  Croyden,  Utah,  for  1905. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1    D«. 

1    

2.85 
2.85 

2.85 
2.85 

3.4 
3.5 

2.75 
2.75 

2.7 
2.7 

2.6 
2.6 

2.6 
2.6 

2.55 
2.55 

2.55 
2.55 

2.6 

2 

2.85 

2.63 

3 

2.85 
2.85 

2.85 
2.85 

2.85 
2.86 

3.45 
3.35 

2.75 
2.75 

.7 
2.7. 

2.6 
2.6 

2.6 
2.6 

2.55 
2.55 

2.55 
2.55 

•^  65 

4 

2.53 

6 

28 

2.85 

2.85 

3.3 

2.75 

2.7 

2.0 

2.6 

2.55 

2.55 

2.«c. 

6 

2.8 

2.85 

2.85 

3.3 

2.75 

2.7 

2.6 

2.6 

2.55 

2.55 

2.ft5 

7 

28 

2  85 

2.85 

325 

2.75 

.     2.7 

2,6 

2.6 

2.55 

2L55 

2.65 

8 

2.8 

2.85 

2.85 

3.2 

2.8 

2.7 

2.6 

2.6 

2.55 

2.55 

aro 

9 

2.8 

2.85 

2  9 

3.25 

2.8 

2.65 

2.6 

2.6 

2.55 

2.55 

2.fo 

10 

2.8 

2.85 

3.0 

3.25 

2.8 

2.6 

2.6 

2.6 

2.S5 

2.55 

2.  to 

11 

2.8 

2.7 

2.7 

2.74 

2.75 

2.85 
2.85 
2.85 
2.85 
285 

2.95 

2.95 

2.9 

2.9 

2.9 

3.2 
3.2 
3.2 
3.2 
3.2 

2.8 
2.75 
2.75 
2.75 
2.75 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.0 

2.6 
2.6 
2.6 
2.6 
2.6 

2.55 
2.55 
2.55 
2.55 
2.55 

2.55 
2.55 
2.55 
2.55 
2.55 

2.t3 

12 

2.^ 

13 

■*  <; 

14 

2.^ 

15 

2.*^ 

16 

2.75 

2.85 

2.9 

3.2 

2.75 

2.6 

2.6 

2.6 

2.55 

2.55 

2.6 

17 

2.8 

2.85 

3.0 

3.2 

2.75 

2.6 

2.6 

2.6 

2.55 

2.55 

■Ir". 

18 

2.8 

2.&5 

3.0 

3.25 

2.75 

2.6 

2.6 

2.6 

2,55 

2.55 

16 

19 

2.8 

2.85 

3.0 

3.3 

2.75 

2.6 

2.6 

2.6 

2.65 

2.55 

2-h 

20 

2.8 

2.8 

2.8 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 

3.0 
3.1 

3.  as 

3.0 

3.1 

3.1 

3.15 

3.2 

3.3 

3.3 

3.3 

3.3 

3.3 

3.35 

3.35 

3.35 

3.3 

3.2 

3.2 

2.8 

2.8 

2.8 

2.75 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2,6 
2.6 
2.6 
2.6 
2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.65 

2.55 

2.55 

2.65 

2.56 
2.55 
2.55 
2.55 
2.55 
2.65 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 

2.55 

2.55 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

36 

2.6 

2.6 

21 

2.6 

22 

2  ♦) 

23 

2  fi 

24.... 

2-fi 

25 

2-i'i 

26 

ifi 

27 

2-fi 

28 

2.1= 

29 

2.«i 

30..  .. 

2.6 

31 

16 

Note.— Open-ohannel  conditions  throughout  the  year. 


WEBER   RIVER    BASIN. 
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CHAI.K  CREEK  AT  COALVILLE,  UTAH. 

Chalk  Creek  joiDs  Weber  River  at  Coalville.  Its  basin  is  rough  and  barren,  the  rocks 
being  chiefly  sandstone  and  conglomerate,  with  but  little  overlying  soil.  Small  springs 
scattered  over  the  entire  area  furnish  the  principal  part  of  the  normal  flow,  while  the  spring 
and  flood  run-off  is  derived  from  melting  snow.  The  stream  has  few  tributaries.  There  are 
no  swamps,  meadows,  or  forests  in  the  area.  Small  tracts  of  irrigated  lands  lie  near  the 
mouth  of  the  canyon.  The  water  supply  of  the  town  of  Coalville  comes  mostly  from  this 
stream. 

The  gaging  station  was  established  October  23, 1904.  It  is  located  at  a  foot  bridge  on  the 
main  road  leading  north,  one-eighth  mile  from  the  county  court-house  at  Coalville. 

The  channel  is  slightly  curved  and  somewhat  irregular  for  about  150  feet  above  the  sta- 
tion. Below  it  is  wider  and  is  straight  for  about  100  feet.  Both  banks  are  suflBciently  high 
to  prevent  overflow.  The  bed  of  the  stream  is  composed  of  small  cobbles  and  is  somewhat 
rough,  but  apparently  permanent.  There  is  but  one  channel  at  all  stages,  broken  during 
high  water  by  the  supporting  piles  of  the  bridge.  The  velocity  is  moderate  and  the  stream 
shallow. 

Discharge  measurements  are  made  from  the  foot  bridge.  The  initial  point  for  soundings 
is  the  zero  mark  near  the  left  end  of  the  bridge. 

The  gage,  which  is  read  daily  by  Miss  Eva  Rees,  consists  of  a  vertical  staff  attached  to  a 
pile  near  the  right  bank  of  the  stream.  The  bench  mark  is  a  cut  on  the  south  comer  of  the 
stone  abutment  of  the  highway  bridge;  elevation,  0.00  feet  above  gage  datum. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pp.  254-255. 

Discharge  measuremeTits  of  Chalk  Creek  at  Coalville^  TJtahy  in  1906. 


Date. 

i                   Hydrographer. 

wirfth     Area  of  |     Mean 
W^****^-  section.  1  velocity. 

Gage 
height. 

Feet. 
1.42 
2.25 
1.86 
1.50 

Dis- 
charge. 

March  8. 

. .    W.  G.  S wendaen 

Feet. 
34 
44 
32 
38 

Square 

21 
64 
42 
28 

Feet  per 
second. 

0.77 

2.45 

1.68 

.80 

Seconds 
feet. 

16 

MayL 

June  16 

do 

154 

do 

67 

Jane  27 

do 

22 

46 


Day. 


9. 
10. 
11., 
12. 
13. 
14. 
15.. 
16.. 
.  17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23. 
24. 
25.. 
2«.. 
27.. 
28.. 
29.. 
30.. 
31.. 


STREAM    MEASUREMENTS    IN    1905,   PART    XTl. 
Daily  gage  height,  in  feet,  of  Chalk  Creek  at  CoalviUt,  Vtahjcr  1905. 


I  '  11' 

Jan.  I  Fob.      Mar.     Apr.     May.    June.    July.     Aug.     Sept.  j  Oct.      Nov.      Dec. 


1.5 
1.5 


1.5 
1.55 


3 

4 

1.5     1 

1 

1.5 

1.55 
1.52 

5 

1 

1.52 

6 

1 

1.5 

1.4    1 

1.52 

8 

1.42 

1.4 


1.5  , 
1.5 


1.51 
1.52 


.1     1.5 


1.5 
1.5 
1.5 
1.5 
1.5 


1.5 
1.5 


I 


1.5 

1.5 

1.54 

1.54 

1.54 

1.56 

1.54 

1.56 

1.55 

1.58 

1.C2 

1.6 

1.57 

1.5 

1.62 

1.6 

1.52 

1.56 

1.55 

1.5 

1.53 

1.6 

1.6 


I 


1.5 

1.63 

1.57 

1.57 

1.6 

1.6 

1.62 


1.68 

1.8 

1.66 

1.(5 

l.f.9 

1.71 

1.67 

1.73 

1.76 

1.73 

1.82 

1.83 

1.81 

1.8 

1.8 

1.82 

1.9 

1.98 

2.05 

2.1 

2.1 

2.11 


2.19 

2.18 

2.68 

2.03 

1.97  i 

1.96  I 

1.98 

2.03 

1.98 

1.93  I 

1.88  , 

1.86  ' 

1.87 

1.87 

1.91 

2.02 

2.17 

2.4 

2.4 

2.6 

2.55 

2.47 

2.47 

2.4 

2.3 

2.3 

2.3 

2.37 

2.25 

2.2 

2.3 


2.38 

2.38 

2.32 

2.4 

2.32 

2.19 

2.2 

2.27 

2.35 

2.25 

2.15 

2.02 

2.03 

2.02 

1.99 

1.95 

1.92 

1.91 

1.81 

1.8 

1.68 

1.67 

1.67 

1.67 

1.62 

1.55  I 

1.55  1 

1.46  ; 

1.36  I 
1.28 


1.25 

1.25 

1.24 

1.23 

1.22 

1.2 

1.2 

1.18 

1.2 

1.23 

1.21 

1.17 

1.2 

1.28 


1.21 

1.33 

1.35 

1.4 

1.57 

1.54 

1.52 

1.53 


1.5 


1.2 
1.23 
1.21 
1.17 
1.19 


1.19 

1.18 

1.18 

1.18 

1.19 

1.19  i 

1.17 

1.2 

1.2 

1.19 

1.17 

1.18 

1.2 

1.17 

1.17 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 


1.13 

1.37 

1.13 

1.32 

1.13 

1.31 

1.42 

1.13 

1.44 

1.13 

1.43 

1.15 

1.45 

1.2 

1.2 

1,37 

1.37 

1.2 

1.47 

1.2 

1.47 

1.18 

1.45 

1.13 


1.19 
1.2    ' 
1.2 


1.45  ' 


1.2 
1.2    '' 
1.2 
1.2    I 
1.2    . 

1.2  I 
1.2 

1.22  I 

1.2  ! 


1.55 
1.57 
1.55 
1.55 
1.57 
1.56 
1.53 


1.3 
1.4 


1..S5 
1.55 
1.55 
1.55 
1.56 
1.58 


1.47 

l.j 

1.46 

1.5 

1,52 

1.5 

1.6 

1  # 

1.53 

1.45 

1.51 

1.53 

1.52 

1.4 

1.55 

1.43 

1.99 

1.43 

1.53 

1.43 

1.37 

1,55 

1.5 

1.35 

1.5 

1.5 

1.5 

1.43 

1.43 

1.36 

1.33 


1.37 
1.4 


L* 


1.3  \.^ 


Note.— Ice  conditions  January  1  to  February  22  and  December  6-31. 

Station  rating  table  for  Chalk  Creek  at  Coalville,  Utah,  from  October  jg5, 190^,  to  December  ^2 

1905. 


Gage 
height. 

Discharge. 

1 
\Second-/e€t. 

Gage 
Iftilght. 

Discharge. 

i     Gage 
height. 

Discbarge. 

Gage 
height. 

Discharge 

Feel. 

Feet. 

Second-feet 

Feet. 

Second-feet. 

Feet. 

Second-feet, 

1.10 

3 

1.50 

22 

1.90 

74    1 

2.30 

168 

1.20 

6  : 

1.60 

31 

2.00 

94 

2.40 

197 

1.30 

10    , 

1.70 

43 

2.10 

116 

2.50 

227 

1.40 

!                15    , 

1.80 

57 

2.20 

141 

2.60 

258 

Note.— The  above  tablo  is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  discharp 
]n«>asurcmeut8  made  during  1904-5.    It  is  well  deflned  between  gage  heights  1.4  feet  and  2.25  feet. 
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Estimated  mojMy  discharge  of  Chalk  Creek  ai  Coalville ,  Utah,  for  1904.  (if^d  1905. 
[Drainage  area,  248  square  miles.] 


Month 


Run-off. 


October  2»^1 
November, 


February  23-28 

March 

April 

May 

June 

July 

August 

September 

October, 

November 

I>ecember  1-5. 


0.087  I 
.081  , 


0.029 
.000 


.080 

.020 

.105 

.121 

.223 

.249 

.560 

.646 

.384 

.428 

.044 

.051 

.019 

.022 

.024 

.027 

.084 

.097 

.075 

.084 

.083 

.015 

The  period  (1905) 


NoTB.— Ice  conditions  December,  1904,  January  1  to  February  22,  and  December  6-31,  1906.  Dis- 
charge interpolated  on  days  when  gage  was  not  read. 

AMERICAN  FORK  BASIN. 

AMERICAN  FORK  NEAR  AMERICAN  FORK,  UTAH. 

American  Fork  drains  a  rough,  broken,  limestone  country,  comprising  a  portion  of  the 
western  slopes  of  the  Wasatch  Mountains.  The  stream  is  confined  to  a  steep,  narrow 
canyon,  and  receives  few  tributaries,  its  normal  flow  being  derived  almost  entirely  from 
springs.  There  are  no  storage  reservoirs,  swamps,  or  lakes  in  the  area,  and  the  timber 
growth  is  scanty.  The  entire  summer  flow  is  diverted  for  irrigation  near  the  mouth  of  the 
canyon;  the  winter  flow  and  a  part  of  the  spnng  flood  is  discharged  into  Utah  Lake. 

The  station  was  established  May  21,  1900.  It  is  located  about  6  miles  northeast  of  the 
town  of  American  Fork,  Utah,  50  feet  north  of  the  county  road,  and  200  feet  southwest  of 
the  electric  power  house. 

Measurements  are  made  over  a  sharp-crested  rectangular  weir.  A  nail  driven  into  the 
weir  structure  just  south  of  the  south  opening,  and  level  with  the  crest  of  the  weir,  serves 
to  determine  gage  heights,  which  are  read  daily  by  Peter  Anderson.  During  floods  con- 
siderable gravel  is  deposited  in  the  weir  approach,  making  measurements  at  such  times 
erroneous;  this  condition  is  partly  overcome  by  raising  tb..  crest  and  sluicing  out  the 
deposit. 

Information  in  regard  to  this  station  is  contained  in  the  following  publication,  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=Water-Supply  Paper): 

Description:  Ann  20,  iv,  p  4(»;  WS  51,  p  417-418;  66,  p  124;  100,  p  139;  1^3,  p  259. 

Discbarge.  WS  51,  p  418;  6C).  p  124;  100,  p  140. 

Discbarge,  daily  mean.  WS  133,  p  260. 

Discharge,  monthly:  Ann  U,  lii,  p  96,  20,  iv,  p  469;  WS  75,  p  195;  133,  pp  260-261. 

Discharge,  yearly:  Ann  13,  iii,  p  9»,  20,  iv,  p  61. 

Gage  heights.  WS  51,  p  419;  66,  p  124;  100,  p  140;  133,  p  259. 

Hating;  table:  WS  66,  p  176;  12,  ii,  p  361, 
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Daily  gage  height,  infeety  of  American  Fork  near  American  Fork,  Utah,  for  1905, 
Day. 


Jan.  !  Feb, 


1 

2 

0.30 
.40 

3 

.39 

4 

.40 

5 

.41 

6 

.39 

7 

.39 

8 

.37 

9 

.38 

10 

.38 

11 

.37 

12 

.38 

13 

.38 

14 

.38 

15  . 

.38 

16 

.38 

17 

.38 

18 

.38 

19 

.37 

20 

.37 

21 

.38 

22 

.38 

23 

.38 

24 

.37 

25 

.37 

26 

.37 

27 

.37 

28 

.37 

29  .  .  . 

.37 

30 

.37 

31 

-37 

.38 


.37 
.38 
.37 
.37 
.38 
.38 
.23 
.33 
.37 
.37 
.37 
.37 
-.37 
.37 
.37 
.37 
.37 
.37 
.37 
.38 
.39 
.39 
.40 


Mar. 

Apr. 

May. 

0.40 

0.38 

0.90 

.40 

.38 

.84 

.41 

.38 

.76 

.41 

.38 

.73 

.41 

.41 

.69 

.42 

.43 

.66 

.44 

.52 

.66 

.43 

.52 

.68 

.43 

.63 

.43 

.58 

.68 

.43 

.52 

.60 

.44 

.50 

.60 

.44 

.49 

.62 

.44 

.50 

.63 

.44 

.51 

.64 

.44 

.53 

.76 

.43 

.53 

.97 

.43 

.53 

1.01 

.43 

.56 

1.11 

.43 

.55 

1.16 

.42 

.55 

1.19 

.43 

.54 

1.16 

.43 

.56 

1.16 

.44 

.59 

1.16 

.43 

.62 

1.28 

.45 

.71 

1.26 

.45 

.72 

1.27 

.45 

.74 

1.16 

.45 

.75 

1.11 

.43 

.86 

1.10 

.43 

1.32 

June. 


1.36 
1.34 
1.45 
1.39 
1.39 
1.39 
1.41 
1.57 
1.45 
1.35 
1.35 
1.41 
1.50 
1.50 
1.47 
1.37 
1-34 
1.14 
1.08 
1.14 
1.17 
1.27 
1.24 
1.12 
1.10 
1.05 
1.01 
.96 
.94 
.92 


July. 

Aug. 

Sept. 

0.90 

0.48 

0.36 

.85 

.48 

.36 

.85 

.47 

.79 

.47 

.38 

Oct. 


.79 
.77 
.75 
.78 
.77 
.74 
.75 
.73 
.72 
.71 
.68 
.65 
.65 
.62 
.60 
.50 
.56 
.55 
.53 
.52 
.51 
.49 
.49 
.49 
.48 
.48 
.49 


.47 
.46 
.46 
.46 
.45 
.44 
.44 
.43 
.41 
.41 
,« 
.40 
.40 
.40 
.39 
.38 
.38 
.38 
.38 
.41 
.39 
.37 
.38 
.38  j 

•41 : 


.39 
.40 
.39 
.38 
.37 
.36 
.36 


.46  , 


Not. 


0.43 
.42 
.41 
.41 
.40 
.3} 
.33 
.40 
.39 


.38 


.38 
.37 
.36 
.36 
.36 
.38 
.38 
.38 
.38 
.38 


.38 
.38 


0.37 
.37 
.37 
.37 
.37 
.37 
.37 
.37 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.35 
.33 
.35 
.35 
.36 
.36 
.36 
.36 
.35 


.30 
.30 
.32 


Dec, 


0-33 
M 

.11 
.31 
.2S 
.29 
.31 
.31 
.31 
.31 
.31 
.31 
.31 
.31 
.31 
.31 
.31 
.21 
.31 
.30 
.3D 
.30 
.31 
.3D 
.32 
.30 
.32 
.32 
.30 
.32 


Note.— January  1  to  March  29  and  Septeml)er  28  to  December  31, 
31.  crest  33  feet  long;  April  1  to  September  27,  ci^st  36.5  feet  long, 
the  flow  at  the  weir  but  little. 


crest  30.5  feet  long:  March  30  ahA 
Ice  eonditioDB  on  tbe  river  affect 
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DaHy  discharge f  in  second-feet^  of  American  Fork  near  American  Fork,  Utah,  for  1906. 


Day. 

Jan. 

Feb. 

24 
25 
24 
23 
a23 
23 
24 
23 
23 
24 
24 
11 
19 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
25 
26 
26 

M«r. 

1 

2 

25 
26 
25 
26 
27 
25 
25 
23 
24 
24 
23 
24 
24 
24 
24 
24 
24 
24 
23 
23 
24 
24 
24 
23 
23 
23 
23 
23 
23 
23 
23 

26 
26 

3 

27 

4 

27 

5 

27 

6 

28 

7 

30 

8 

20 

9 

29 

10 

29 

11 

29 

12 

30 

13 

30 

14 

30 

15 

30 

16 

30 

17 

29 

18 

29 

19 

29 

20 

20 

21 

28 

22 

29 

2.3 

29 

24 

30 

25 

29 

26 

31 

31 

28 

31 

20 

31 

30 

31 

31 

31 

Apr. 


28| 
28 
28  I 
28 
32 
35 
46  I 
46  j 
0  50 
54 
46 
43 
42 
43 
44 
47 
47 
47 
51 
50 
50 
48 
51 
55 
50 
73 
74 
77 
79 
97 


104 

94 

81 

76 

70 

65 

65 

68 

70 

68 

56 

56 

59 

61 

62 

81 

116 

123 

142 

152 

158 

152 

152 

152 

176 

172 

174 

152 

142 

140 

184 


193 
189 
212 
199 
199 
199 
203 
239 
212 
191 
191 
203 
223 
223 
217 
195 
189 
148 
136 
148 
154 
174 
168 
144 
140 
131 
123 
114 
111 
107 


Jy. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

104 

40 

26 

29 

23 

19 

95 

« 

-26 

28 

23 

20 

95 

39 

o27 

27 

23 

«19 

85 

39 

28 

27 

23 

18 

85 

39 

30 

26 

23 

18 

82 

138 

31 

25 

23 

16 

79 

38 

30 

25 

23 

16 

84 

38 

28 

26 

23 

18 

82 

37 

27 

25 

22 

18 

77 

35 

26 

25 

22 

18 

79 

35 

26 

25 

22 

18 

76 

34 

25 

24 

22 

18 

74 

32 

25 

24 

22 

18 

73 

32 

25 

24 

22 

18 

68 

31 

25 

24 

22 

18 

64 

31 

25 

24 

21 

18 

64 

31 

25 

.  23 

21 

18 

59 

31 

25 

22 

21 

18 

56 

30 

25 

22 

21 

18 

61 

28 

25 

22 

22 

18 

51 

28 

27 

24 

22 

17 

50 

28 

27 

24 

22 

17 

47 

28 

27 

24 

22 

17 

46 

32 

27 

24 

21 

18 

44 

30 

28 

24 

21 

17 

42 

27 

27 

24 

21 

18 

42 

28 

27 

24 

19 

17 

42 

28 

33 

24 

17 

18 

40 

32 

38 

24 

17 

18 

40 

28 

31 

24 

18 

17 

42 

28 

24 

18 

a  DiBch'ai^e  interpolated. 

Estimated  monthly  discharge  of  American  Fork  near  American  Forkf  Utah,  for  1905. 
[Drainage  area,  66  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean. 


31 
97 
184 
239 
104 
40 
38 
20 
23 
20 

239 


23 
11 
26 
28 
56 
107 
40 
27 
25 
22 
17 
16 


24.0 
23.0 
20.2 
49.9 

110 

176 
65.1 
32.7 
27.4 
24.5 
21.5 
17.8 


50.1 


Run-ofT. 


Total  in 
acre-feet.  I 


Second-feet 

,  per  square 

mile. 


1,476 
1,277 
1,796 
2,969 
6,763 
10,470 
4,003 
2,011 
1,630 
1,506 
1^279 
1,094 


36,270 


0.364 
.348 
.442 
.756 
1.67 
2.67 
.986 
.495 
.415 
.371 
.326 
.270 


.750 


Depth  in 
inches. 


0.420 
.362 
.510 
.844 
1.92 
2.98 
1.14 
.571 
.463 
.428 
.364 
.311 


10.31 


IBB  175-06- 
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PROVO  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Provo  River  has  its  source  in  the  Uinta  Mountains  and  flows  westward  in  a  steep,  narro? 
canyon  until  it  reaches  Heber  or  Provo  Valley,  through  which  it  winds  in  a  weH-defixh-*! 
channel.  Leaving  the  valley,  it  flows  south  west  ward,  cutting  through  the  Wasat-ch  Ranpe 
in  another  steep,  narrow,  and  extremely  rough  canyon,  and  finally  dischai^ging  its  surpli^ 
waters  into  Utah  Lake. 

In  the  mountain  regions  the  principal  rock  is  a  compact  limestone.  Except  in  Heber 
Valley  there  is  but  little  soil  in  any  portion  of  the  basin.  Small  groves  of  fir  and  aspen 
are,  however,  scattered  over  almost  the  entire  area,  and  there  is  a  light  growth  of  unclerbrush. 
There  are  no  extensive  forests,  meadows,  or  marshes.  In  the  canyons  the  stream  receiref 
numerous  short  and  swift  tributaries,  deriving  their  principal  supply  from  springs,  but  a 
part  also  from  the  melting  of  the  snow,  which  covers  portions  of  the  high  mountains  duriijg 
the  entire  year.    The  highest  peaks  reach  elevations  of  about  13,000  feet. 

Heber  Valley,  w^hich  comprises  an  area  of  about  20  square  miles,  is  an  irrigated  farmii^ 
district,  composed  of  a  deposit  of  loose  bowlders,  gravel,  and  soil,  very  porous.  Met-: 
of  the  water  comes  from  the  main  stream,  though  a  part  is  received  from  small  creeks 
which  enter  the  valley  from  the  south.  The  most  important  of  these  is  Daniels  Creek,  ictc 
which  some  water  is  diverted  from  Strawberry  River,  a  tributary  of  Green  River,  bv  three 
small  canals  in  low  passes  at  the  head  of  the  creek. 

There  are  a  few  lakes  at  the  head  of  the  river,  but  they  are  so  small  that  they  probaUT 
have  little  effect  in  regulating  the  flow.  There  is  no  storage  on  the  stream  at  present,  hut 
a  few  possibilities  exist  which  will  doubtless  be  developed  in  the  future,  as  the  entire  strx^am, 
after  being  used  at  the  mouth  of  the  canyon  for  the  development  of  power,  is  now  utilized 
on  lands  in  the  vicinity  of  Utah  Lake,  and  the  supply  is  alti^ether  insufficient. 

PROVO  RIVER  ABOVE  TELLURrDE  POWER  COMPANY'S  BA3I,  NEAR 

PROVO,  UTAH. 

This  station  was  established  March  1,  1905.  It  is  located  about  three-fourths  of  a  mile 
up  the  river  from  Upper  Falls,  a  station  on  the  Provo  Canyon  branch  of  the  Rio  Grande 
Western  Railway,  about  4  miles  above  the  mouth  of  the  canyon  and  800  feet  south  of  the 
canyon  road,  in  J.  W.  Slick's  pasture.  It  is  about  one-half  mile  above  the  Telliuide  Power 
Company's  dam  and  above  all  diversions  into  Utah  Lake  Valley.  The  object  of  the  station 
is  the  collection  of  data  concerning  the  amount  of  water  passing  from  the  river  into  this 
valley. 

The  channel  has  a  slight  uniform  curvature  for  about  200  feet  above  and  300  feet  below 
the  station,  describing  approximately  the  arc  of  a  circle.  Both  banks  are  sufiiciently  higb 
to  prevent  overflow;  the  left  bank  is  formed  by  the  Rio  Grande  Western  Railway  grade. 
The  bed  of  the  stream  is  composed  of  well-compacted  rock  and  soil,  is  comparatively  smo^Jth, 
and  is  not  liable  to  shift,  but  a  slight  growth  of  moss  occurs  from  the  time  of  the  spring 
flood  until  freezing  weather.  The  velocity  is  low  near  the  right  bank,  but  increases  uni- 
formly to  a  point  near  the  left.  The  discharge  may  vary  from  100  to  1,400  second-fe^K. 
Conditions  of  free  flow  exist  except  for  a  very  short  distance  near  the  left  bank. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  i.<  marked 
at  4-foot  intervals,  beginning  at  the  north  support,  which  is  the' initial  point  for  soundinp- 

Daily  gage  readings  are  made,  without  expense  to  the  Geological  Survey,  by  the  TelJuridt? 
Power  Company,  the  observations  being  under  the  direction  of  E.  A.  Briscoe,  an  engineer 
at  the  power  house  about  4  miles  below  the  station.  The  gage  is  of  the  inclined  type  and 
consists  of  a  4-by-4  inch  by  16-foot  fir,  bolted  to  a  vertical  cedar  post  embedded  in  the  bank 
at  the  water's  edge  and  to  a  box-elder  stump  at  the  shore  end,  about  25  feet  upstream  from 
the  cable  on  the  left  bank.  It  is  graduated  with  saw  cuts  and  paint  to  read  verticaUr. 
The  gago  is  referred  to  bench  marks  as  follows:  (1)  A  4-inch  iron  pipe  with  a  metallic  cap, 
set  3 J  feet  in  the  ground  at  a  point  12  feet  from  the  north  cable  post,  under  a  fence:  this 
has  an  elevation  of  7.31  feet  above  gage  datum  and  is  so  stamped  on  the  top.     (2)  A  project' 
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ing  point,  marked  with  black  paint,  on  a  limestone  ledge  in  a  railroad  cut  about  a  foot  above 
the  track  and  22  feet  upstream  from  the  line  of  the  gage ;  elevation,  17.18  feet  above  datum 
of  gage. 

Discharge  measurements  of  Provo  Rii^er  above  Teliuride  Power  Company* s  darriy  near  Provo^ 

Utah,  in  1905. 


Date. 


Hydrographcr. 


'width  I  ^on! 


January  28  a . . .   H .  S.  Kleinachmidt . 

March  3  & W.  O.  Swendsen 

May  13 do 

June  14 Hoyt  &  Swendsen.. 

June  22 do 

August  28  « A.  B.  Larson 

September  27  <".   W.  G.  Swendsen 


Feet. 
70 

"i 

71 ; 

75  I 

"l 
67 

67 


Square 
feeL 

144 

130 

132 

223 

166 

94 

85 


Mean 
velocity. 


Gage  Dls- 

height.      charge. 


telper 
tcond. 

Feet, 

Second- 
feet. 

1.51 

3.73 

217 

2.26 

3.03 

294 

2.35 

4.05 

309 

3.68 

5.30 

820 

2.82 

4.43 

400 

1.46 

3.62 

136 

1.64 

3.57 

130 

o  Measurement  by  wading  35  feet  above  cable. 

b  Measurement  by  wading  approximately  at  present  cable  station. 

c  Growing  moss  changed  conditions. 

Daily  gage  height,  in  feet,  of  Provo  River  above  Teliuride  Power  Company*  s  dam,  near  Provo, 

Utah,  for  1905. 

Day.       ,    Feb 


3.85 

4.1 

3.9 

3.9 

3.9 

3.85 

3.85 

3.85 

3.8 

3.8 

3.8 

5.8 

5.1 

5.1 

4.7 

4.1 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.85 

^    3.9 

V 

NoTB.— Ice  jam  Febroary  12, 
months. 


far. 

Apr. 

May.   ■ 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3.9 

3.85 

4.4    ' 

5.15 

4.0 

3.9 

3.7 

3.65 

3.75 

3.9 

4.0 

3.85 

4.4 

5.4 

3.95 

3.85 

3.6 

3.65 

3.75 

3.9 

4.0 

3.85 

4.5 

5.5 

3.05 

3.9 

3.6 

3.65 

3.75 

3.9 

4.1 

3.85 

4.4 

5.6 

3.95 

3.8 

3.6 

3.65 

3.75 

3.9 

4.05 

3.8 

4.2 

5.77 

3.95 

3.8 

3.6 

3.65 

3.75 

3.85 

4.a5 

3.85 

4.1 

.5.5 

3.95 

3.8 

3.6 

3.65 

3.75 

3.65 

4.0 

3.85 

4.1 

5.4 

3.95 

3.8 

3.6 

3.65 

3.75 

3.6 

3.95 

3.85 

4.1 

5.8 

3.95 

3.8 

3.6 

3.55 

3.8 

3.55 

3.9 

3.85 

4.2.> 

-6.1 

3.95 

3.8 

3.6 

3.65 

3.8 

3.55 

3.9 

3.95 

4.2 

5.0 

3.95 

3.8 

3.6 

3.6 

4.0 

3.6 

3.9 

4.1 

4.2 

5.4 

3.95 

3.8,5 

3.6 

3.6 

4.0 

3.6 

3.9 

4.0 

4.1 

5.15 

3.95 

3.85 

3.6 

3.6 

3.8 

3.6 

3.9 

4.0 

4.1 

5.15 

3.95 

3.8 

3.6 

3.6 

3.85 

3.6 

3.0 

4.0 

4.1 

'     5.2 

3.95 

3.75 

3.6 

3.6 

3.85 

3.6 

3.9 

4.0 

4.1 

5.1 

4.0 

3.75 

3.6 

3.6 

3.85 

3.8 

3.9 

4.1 

4.0 

5.05 

3.95 

3.8 

3.6 

3.6 

3.85 

3.8 

3.85 

4.1 

4.1 

4.9 

3.95 

3.8 

3.6 

3.6 

3.85 

3.8 

3.85 

4.1 

4.25 

4.8 

3.95 

3.7 

3.6 

3,6 

3.9 

3.8 

3.85 

4.1 

4.4 

4.6 

3.9 

3.8 

3.6 

3.6 

3.9 

3.8 

3.0 

4.1 

4.45 

4.4.5 

3.9 

3.7 

3.6 

3.6 

3.9 

3.8 

3.9 

4.15 

4.6 

4.4 

3.9 

3.7 

3.6 

3.6 

3.9 

3.7 

4.0 

4.1 

4.7 

4.45 

3.9 

3.7 

3.55 

3.6 

3.9 

3.7 

3.95 

4.1 

4.8 

4.4 

3.9 

3.7 

3.55 

3.a5 

3.9 

3.7 

3.9 

4.1 

4.85 

4  35 

3.9 

3.7 

3.55 

3.65 

3.85 

3.8 

3.9 

4.1 

4.8 

4.35 

3.9 

3.7 

3.6 

3.65 

3.85 

3.8 

3.85 

4.3 

4.8 

4.4 

3.85 

3.7 

3.6 

3.65 

3.85 

3.8 

4.0 

4.3 

4.9 

4.1 

3.85 

3.65 

3.6 

3.65 

3.85 

3.8 

3.0 

4.3 

5.0 

4.05 

3.85 

3.7 

3.55 

3.65 

3.9 

3.8 

3.9 

4.3 

5.1 

4.0 

3.85 

3.65 

3.7 

3.7 

3.9 

3.8 

3.95 

4.5 

4.9 

4.0 

3.8.5 

3.7 

3.7 

3.7 

3.9 

3.8 

3.9 

L2,13.an 

4.85 

a  14.  oi 

)en-chai] 

3.9 
inel  cond 

3.7 



3.75 



3.8 

oary] 

itions  di 

iringthc 

remain 

ierofth< 

5  winter 
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Daily  discharge,  in  geeond^feet,  of  Provo  River  above  TeUuride  Power  Company^s  dean,  near 

Provo,  Utah,  for  1905. 


Day.  . 

Fob. 

1 

254 

2 

336 

3 

260 

4 

260 

6 

269 

6 

254 

7 

254 

8 

264 

9 

238 

10 

238 

11 

238 

12 

238 

13 

238 

14 

238 

16 

238 

16 

238 

17 

238 

18 

238 

19 

238 

20 

238 

21 

238 

22 

238 

23 

238 

24 

238 

25 

238 

26 

m 

27 

254 

28   

269 

29 

30 ' 

31 

I 


Mar. 


301 

301 

335 

318 

318 

301 

285 

269 

269 

269 

269 

269 

269 

269  j 

260 'I 

254 

254 

254 

269 

269 

301 

285 

269 

260 

254 

301 

269 

269 

285 

209 


Apr.   May.  |  June. 


254 
254 
254 
254 
238 
254 
254 
254 
254 
285 
335 
301 
301 
301 
301 
335 
335 
335 
335 
335 
353 
335 
335 
335 
335 
408 
406 
408 
406 
485 


446 

446 

485 

446 

371 

335 

335 

335 

389 

371 

371  i 

335  I 

335  ' 

335  I 

335  j 

301 

335  I 

389 

446  I 

466  ' 

525 

566 

608 

630 

606 

608 

651 

695 

740 

651 

630 


763 
879 
026 
973 
1,054 
926 
879 
1,069 
1,215 
1,117 
879 
763 
763 
786 
740 
717 
651 
608 
525 
466 
446 
466 
446 
427 
427 
446 
335 
318 
301 
301 


July. 


Aug.   Sept. 


301 

285 

285 

285 

284 

284 

283 

282 

281 

280 

280 

279 

278 

277 

292 

275 

274 

273 

256 

255 

255 

254 

254 

253 

253 

236 

236 

237  I 

237  I 

238 

245  ' 


245 
237 
243 
212 
211 
210 
209 
206 
207 
200 
221 
220 
203 
187 
187 
200 
200 
168 
197 
167 
166 
165 
164 
163 
162 
161 
144 
158 
146 
162 
162 


Oct. 


163 
135 
136 

136  ! 

137  • 
137 
138 
138 
139 
139 
140 
140 

141  ' 
141 

142  I 
142 

143  I 
143 

144  I 
144  I 
145 
132  j 
133 
133 
147  I 
147  I 
147  ' 
132 
173  I 
173  , 


150 
159 
160 
160 
160 
160 
160 
132 
161 
147 
147 
147 
147 
147 
148 
148 
148 
148 
148 
148 
140 
149 
163 
163 
163 
163 
164 
164 
178 
178 
193 


Nov. 


193 
194 
194 
194 
194 
194 
194 
210 
210 
273 
273 
210 
236 
227 
227 
227 
227 
242 
242 
343 
243 
243 
243 
228  i 

228  I 

229  ' 
229  j 
244 
344 
244 


Dee. 


244 
245 

245 
245 
230 
170 
IBb 
143 
143 
157 
157 
157 
157 
158 
216 
216 
2U 
2it' 
216 
216 
'1X7 
1S7 
1!C 
217 
217 
218 
21> 
21S 
21S 
21S 
21S 


Note.— Discharge  February  12-16  assumed  as  238  second-feet,  on  account  of  ice  conditions.  A  rating 
table  was  used  to  obtain  daily  discharge  February  1  to  July  4.  The  dailv  discharge  July  5  to  December 
31  was  obtained  by  indirect  methods,  as  applied  to  shifting  channels.  The  effect  produced  by  the  exist- 
ence  of  moss  at  this  station  seems  to  be  about  the  same  as  by  a  shifting  of  the  bed,  i.  e.,  the  moss  seems 
to  collect  sediment  and  make  a  soft  coating  over  the  bed  of  the  stream,  but  does  not  afiCect  flow  near 
surface. 

Estimated  monthly  discharge  of  Provo  River  above  TeUuride  Power  Company^ s  damy  near 

Provo,  Utah  Jar  1906. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum. 


Mean. 


Totalis 
acre-fret 


February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


335 
335 
486 
740 
1,215 
301 
245 
173 
193 
273 
245 


238 
254 


301 


349 
279 
319 


13,  &W 
17,  Iti* 
18.9*1 


301 

687 

40.  S»' 

236 

367 

16,43' 

144 

190 

11»<»^ 

132 

1431 

8.3J9 

132 

157 

9,(&i 

193 

226 

13,430 

143 

200 

12.  yn 

The  period . 
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PROVO  RIVER  AT  MOUTH  OF  CANYON,  NEAR  PROVO,  UTAH. 

This  station  was  established  July  27,  1889.  It  is  located  about  6  miles  north  of  Provo, 
about  1,000  feet  above  Olmstcad  station,  on  the  Provo  Canyon  branch  of  the  Rio  Grande 
Western  Railway,  and  1,200  feet  above  the  power  house  of  the  Telluride  Power  Company. 

The  station  was  originally  established  to  determine  the  total  flow  of  the  Provo  above  alJ 
diversions  to  Utah  Lake  Valley;  but  since  that  time  a  small  canal  has  been  taken  out 
about  3  miles  above  the  station  and  the  system  of  the  Telluride  Power  Company  has  been 
extended  by  a  new  flume  line  of  sufficient  capacity  to  divert  the  entire  normal  flow  of  the 
stream.  The  power  plant  of  the  Telluride  Power  Company  has  been  rebuilt  at  a  point 
about  1,200  feet  below  the  station,  the  taiirace  discharging  directly  into  the  canals  at  the 
mouth  of  the  canyon.  Practically  no  water  now  passes  the  station  except  the  flood  dis^ 
charge  and  a  small  portion  of  the  side  drainage  between  the  power  company's  dam  and  the 
gaging  station,  the  greater  part  of  the  side  drainage  being  diverted  into  the  flume  at  various 
points  along  the  line.  The  station  is  thus  of  little  importance,  but  it  is  maintained  at  an 
extremely  low  cost,  since  the  gage  readings  are  made  by  the  Telluride  Power  Company  and 
the  discharge  curve  is  so  well  defined  that  but  few  more  measurements  are  necessary. 

The  channel  is  straight  for  about  200  feet  above  and  100  feet  below  the  station.  The 
right  bank  is  steep  and  rocky  and  does  not  overflow;  the  left  is  somewhat  low  and  sloping 
and  is  liable  to  overflow  at  extreme  flood  stages.  The  bed  of  the  stream  is  composed  of 
bowlders  and  soil  and  is  very  rough,  but  permanent.  The  velocity  is  high,  ranging  from 
4  to  6  feet  per  second.  Ice  forms  near  the  banks  and  appears  also  as  drift  or  floating  ice. 
It  is,  however,  limited  in  quantity  and  probably  never  piles  up  or  gorges.  There  is  no 
anchor  or  needle  ice  at  any  time. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  marked  at 
3-foot  intervals  with  white  paint.  The  initial  point  for  soundings  is  the  first  white  mark 
on  the  cable  south  of  the  vertical  post  that  supports  the  cable  on  the  right  bank.  A  guy 
line  is  stretched  across  the  stream  about  40  feet  above  the  station  and  is  foimd  useful  at  all 


The  original  gage  was  of  the  inclined  type  and  consisted  of  a  piece  of  Oregon  fir  attached 
to  vertical  posts  embedded  in  the  left  bank  about  2  feet  below  the  line  of  the  cable.  The 
present  gage,  daily  readings  of  which  arc  made  under  the  direction  of  £.  A.  Brisco,  an 
engineer  at  the  power  plant,  is  a  vertical  piece  of  aspen  driven  into  the  stream  bed  and 
supported  at  the  top  by  a  horizontal  piece  buried  in  the  bank.  It  is  located  on  the  right 
bank  about  30  feet  above  the  line  of  the  cable.  Simultaneous  readings  on  the  two  gages 
are  found  to  be  equal,  but  the  zero  of  the  new  gage  is  0.10  foot  above  that  of  the  old  one. 
The  bench  marks  are  as  follows:  (1)  A  cross  chiseled  in  a  limestone  rock  about  1  foot 
square,  100  feet  S.  15°  E.  from  the  old  gage;  elevation  above  old  gage  datum,  6.98  feet. 
(2)  A  standard  United  States  Geological  Survey  metallic  plug,  cemented  in  the  top  of  the 
south  abutment  of  the  highway  bridge  about  one-eighth  mile  below  the  station;  elevation 
above  zero  of  gage,  4.75  feet.  (3)  A  cross  chiseled  on  the  top  of  a  bowlder  projecting  1  foot 
above  the  ground,  126  feet  N.  75°  W.  from  the  north  post  supporting  the  cable;  elevation 
above  zero  of  gage,  11.21  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  BuU= Bulletin;  WS=Water- 
Supply  Paper): 

I>eacription:  Ann  14,  U,  p  123;  18,  iv,  pp  325-326;  BuU  131,  p  59;  140,  p  234;  WS  16.  p  162;  28,  p  146;  38, 
pp  338-339;  51,  p  416;  66,  p  123;  85,  p  88;  100,  pp  140-141,  142-143;  133,  pp  261-262. 

I>i9chaTgc:  Ann  18,  iv,  p  326;  Bull  131,  p  92;  140,  p  234;  WS  16,  p  162;  28,  p  153;  38,  p  339;  51,  p  416;  100, 
p  141;  6G,  p  123;  85,  p  88;  100,  p  143;  133,  p  262. 

DiBcbarge,  monthly:  Ann  11,  ii,  p  104;  12,  ii,  pp  354,  361;  13.  iii,  p  97;  14,  ii,  pp  123-124;  18,  iv,  p  327; 
19,  iv,  p  442;  20,  Iv,  pp  458,  468;  21,  Iv,  p  399;  22.  iv,  p  416;  Bull  140,  p  235;  WS  75,  p  195;  100,  pp  142,  144; 
133,  p  264. 

Discliaige,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  61. 

Gag©  heights:  BuU  131,  p  60;  140,  p  234;  WS  11,  p  79;  16,  p  162;  28,  p  152;  38,  p  339;  51,  p  417;  66,  p  124; 
100,  p  141, 143-144;  133,  p  263. 
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Hydrographs:  Ann  12,  11, p  340;  14,11, p  125;  18,iv,p  328;  19,iv,p  442;  20,iv,p  468;  21,iv,p  300;  22,  ix. 
p417. 

Rainfall  and  run-off  relation:  Ann  20,  iv,p  459. 

Rating  tables:  Ann  18,  iv,  p  326;  19.iv.p44];  Bull  131,  p  59;  140.  p  234;  WS2R.pl54;  39,  p  456;  S2.p^l, 
66,  p  176;  100,  pp  142,  144;  133,  p  263. 

Water  powera:  Ann  19,  iv.  p  441. 

Discharge  measurements  of  Provo  River  at  mouth  of  canyon,  near  Prwx},  Utahf  in  1905. 

,  I  Arcaof       Mean 


Date. 


March  4 

May  24 

August  29  a 


Hydrographer. 


Henry  Kleinschmidt 

W.  G.  Swendsen 

A.B.Larson 


Width.' 


section,    velocity. ,  heigl 


age 
ight. 


Sqwire      Feet  per  \ 
Feet.        feet.         second.   ,     Feet. 


116 
138 
41 


2.58 
3.52 


4.50 
4.95 
3.53 


cluirg.' 

Second- 
feet. 

4v 


a  Measurement  made  100  foot  above  r^ular  station. 
Daily  gage  height j  in  feet,  of  Pr&vo  Rit>er  at  mouth  of  canyon,  near  Proto,  Utah,  for  iSrC 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2fl. 
27. 
2S. 
29., 
30. 
31. 


Day. 


Jan. 

4.1 

3.98 

4.12 

4.3 

4.22 

4.14 

4.2 

4.4 

4.1 

4.1 

4.1 

4.38 

4.1 

4.12 

4.05 

4.07 

3.79 

3.78 

4.02 

4.1 

3.56 

4.04 

4.14 

4.13 

4.05 

4.08 

4.0() 

4.03 

4.03 

4.08 

4.13 


Feb. 


4.21 

4.42 

4.6 

4.52 

4.51 

4.52 

4.21 

4.28 

4.11 

4.14 

4.08 

4.08 

4.01 

4.0 

4.05 

4.09 

4.2 

4.1 

4.12 

4.15 

4.14 

4.11 

4.15 

4.25 

4.22 

4.21 

4.42 

4.5 


Mar.  '  Apr. 


4.51  : 

4.56 

4.58  , 

4.65  I 

4.46  i 

4.66 

4.18  I 

4.0     I 

3.98  1 

3.91  ' 

3.88  I 

4.2 

4.14 

4.0 

4.3 

4.62 

4.5 

4.4 

4.5 

4.57 

4.18 

4.45 

4.43 

4.49 

4.43 

4.43 

4.49 

4.48 

4.43 

4.43 

4.34 


4.4 

4.34 

4.37 

4.32 

4.3 

4.3 

4.35 

4.34 

4.24 

4.6 

4.68 

4.35 

4.25 

4.4 

4.44 

4.45 

4.52 

4.52 

4.51 

4.51 

4.56 

4.5 


I  ■  1  ■  ' 

May.  '  June.  ,  July.  '  Aug.     Sept.  .  Oct.  ;  Nov.     Dw. 


4.4 
4.45 
4.75 
4.94 

4.84 
4.72 

4.78  ! 


4.78  . 

4.8  ; 

4.77  j 

4.72  I 

4.5    , 

4.34 

4.22 

4.4    ' 

4.47 

4.5 

4.49 

4.28 

4.3 

4.28 

4.29 

4.4 

4.45 

4.43 

4.76 

4.77 

4.89 

5.06 

5.1 

5.09 

5.0 

5.02 

5.1 

5.2 

5.22 

5.15 

5.1 


5.39 

5.63 

5.7 

5.95 

5.87 

5.77 

5.65 

5.86 

6.33 

5.97 

5.65 

5.19 

5.75 

5.75 

5.53 

6.6 

5.23 

5.0 

4.87 

4.78 

4.71 

4.77 

4.85 

4.7 

4.43 

4.17 

4.2 

4.15 

4.05 

3.93 


4.05 

3.93 

3.87 

3.95 

3.83 

4.0 

3.95 

3.P3 

3.83 

3.05 

3.  (3 

3.6 

3.6 

3.7 

3.67 

3.63 

3.6 

3.63 

3.05 

3.02 

3.5 

3.5 

3.5 

3.55 

3.6 

3.6 

3.58 

3.57 

3.6 

3.6 


3.65 

3.54  i 

3.69  I 

3.52  ; 

3.61 

3.55 

3.53 

3.56 

3.5 

3.51 

3.55 

3.55 

3.53 

3.49 

3.52 

3.67 

3.5 

3.45 

3.63 

3.61 

3.83 

3.46 

3.55 

3.68 

3.59 

3.59 

3.56 

3.57 


3.58 

3.5 

3.44 

3.57 

3.67 

3.7 

3.6 

3.68 

3.63 

3.64 

3.48 


3.51 
3.52 
3.49 
3.56 
3.85 
3.78 


3.(i6 

3.75 

3.76 

3.68 

3.68 

3.71 

3.71 

3.66 

3.69 

3.7 

3.61 

3.63 

3.6 

3.63 

3.64 

3.63 

3.59 

3.64 

3.65 

3. 58 

3.61 

3.63 

3.57 

3.57 

3.5.5 

3.6 

3.61 

3.59 

3.58 

3.65 

3.64 


3.51 

3.56 

3.59 

3.52 

3.56 

3.56 

3.52 

3.55 

3.55 

4.04 

3.92 

4.05 

4.03 

3.96 

a.  96 

4.0 

3^99 

3.89 

3.91 

3.76 

3.89 

3.82 

3.S8 

3.8 

3.74 

3.93 

3.9 

3.95 

3.95 

3.91 


3>1 

3.*: 

368 
3  S 
3.iC 
3- 

3-.H 

3.68 

3.49 

3.45 

3-45 

3-« 

3  51 

i4: 

3f» 

3  r'. 

3.«2 

3.fa 
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Station  rating  table  for  Provo  River  at  mouth  of  canyon,  juar  Provo,  Utah,  from  January  1 

to  December  SI,  1905. 


Gage 
height. 

Dlflcharge. 

heigl^ 

Discharge 

1  lieight. 

Discharge. 

he'lght 

Discharge,  i 

Feet. 

Second-feet. 

,      Feet. 

Second-feet. 

Feet. 

Second-feet. \ 

Feet. 

Second-feet. 

3.40 

12 

1        4.20 

177 

'       500 

532 

5.80 

1,050 

1        3.50 

20 

4.30 

212 

5.10 

589 

&90 

1,120 

1        3.60 

31 

4.40 

250 

i        5.20 

649 

6.00 

1,192 

3.70 

46 

1        4.50 

290    , 

6l30 

7;i 

6.10 

1,265 

,        3.80 

64 

,        4.00 

1             332 

5.40 

775    1 
841 

6.20 

1.340 

1      ago 

87 

4.70 

377 

i        5.50 

6.30 

1,415 

4.00 

114 

4.80 

1             425 

5u60 

910 

6.40 

1,490 

4.10 

144 

1             ^77 

&70 

980 

Note.— The  above  table  is  appllcablo  only  for  open-channel  conditions.    It  Is  baaed  on  discharge 
measurements  made  during  1903-1905.    It  is  well  defined  between  gage  heights  3..'>  feet  and  6.3  feet. 

Daily  discharge,  in  eecondrfeet,  of  TeUuride  Pouter  Company's  flume  near  Prow,  Utah,  for 

1905. 


Day. 


Mar.       Apr. 


May. 


I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22 
23. 
24. 
25 
26. 
27 
28. 
29. 
30. 
31. 


24  , 

29  i 

23 

29 

36 

41 

43 

33 

37 

44 

46 

27 

38 

25 

43 

49 

41 

56 

62 

41 

56 

62 

49 

47 

38 

40 

39 

32 

44 

53 

54 


^1 
40| 

41 


Jane. 


July.  '   Aug. 


45  I 
62 
70  , 
68| 

75  i 

61  I 

62  I 

76 
96 


101 
90 
98 
97 

100 
94 
92 
85 
87 
87 
87 
84 
81 
80 
80 
80 
77 
78 


79 
88 
85 
82 
74 
106 
80 
76 
80 
69 
52 
87 
80 
88 
85 
86 
79 

105 

124 

130 

131 

117' 

123 

114  ' 

150  ' 

146  I 

121 


Sept.       Oct.    I   Nov.   j    Dec. 


I 


163  I 

141 

117  I 

126 

148 

131 

139 

142 

137  ; 

137 

133  ' 

136 


133 
124 
122 
119 
157 
137 


130 
130 
130 
145 
150 
130 
127 
130 
135 
127 
130 
130 


1 

130 

1        131 

'        128 

1        126 

1        129 

135 

!        126 

158 

150 

158 

161 

141  I 
135  I 

142  I 


136  I 

124 

I 
125 

124  I 

127  I 

130 

130 

127 

129  I 

162  I 

170 

160 

160 

155 

153 

160 

160 

160 

161 


■|- 


173 

184 
170 
178 
183 
176 
163 
15.5 
167 
160 
170 
150 
171 
168 
188 
186 
183 
187 


160  I 
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EsHmaUd  monthly  discharge  of  Provo  River  at  mouth  of  canxfon,  near  Provo,  Utah,  far  JS06. 
[Drainage  area,  640  square  mlies.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  (17  days). 

October 

November 

December  1-18 


The  period. 


Dischaxge  In  second-feet. 

Mean. 


Maximum 


250 

332 

350 

400 

661 

1,438 

120 

44 

76 

56 

120 

66 


MlpipinTn. 


27 
114 
82 
101 
184 
05 
20 
16 
15 
26 
21 
16 


142 

190 

230 

288 

306 

687 
50.1 
26.8 
32.6 
37.1 
73.0 
38.3 


Total  in 
acre-feet. 


8,731 
10,550 
14,700 
17,140 
24,350 
40,880 
3,080 
1,648 
1,000 
2,281 
4,344 
1,368 


130,200 


Rtin-ofl. 


Second-feet  ri«»*hj« 


0.222 
.297 
.873 
.4S0 
.619 

1.07 
.078 
.042 
.051 
.068 
.114 
.060 


0.251' 
.309 

.430 
.502 
.714 
1.19 
.090 


.06: 

.12? 
.00 


Estimated  monthly  discharge  of  TeUuride  Power  Company's  flume  near  ProvOy  Utah,  for  1905. 


Month. 


March 

April  (27  days). 
May 


June 

July  1-30 

August  1-28 

September  1-12,25-30.. 

October  (27  days) 

November  1-10 

December  1-18 


Discharge  in  second-feet. 


Maximum. .  Minimum.      Mean. 


62 
85 
78 
81 
101 
150 
163 
161 
170 
188 


26 
30 
24 
45 

52 
117 
126  I 
lSf4  I 
150  I 


41.3 
51.5 
53.6 
4&.7 
81.5 
97.3 

136 

137 

140 

173 


Total  in 
acn^fpet. 


The  period., 


2,758 
3,296 
2,719 
4,SS0 
5,40« 
4,6S6 
7,3F 

6.176 


45,210 


Note.— To  obtain  total  flow  of  Provo  River  at  head  of  diversion  dams,  the  flume  dischaz^ge  should  be 
added  to  that  of  the  gaging  station  given  above. 

PROVO  RIVER  AT  THE    RIO   GRANDE  WESTERN   RAILWAY  BRIGDE, 
NEAR  PROVO,  UTAH. 

This  station  was  established  January  25, 1905.  It  is  located  at  the  Rio  Grande  Western 
Railway  bridge  about  2  miles  northwest  of  the  town  of  Provo,  below  ail  points  of  diTersion 
and  inflowing  streams.  It  replaces  the  old  station  maintained  at  the  San  Pedro  Los 
Angeles,  and  Salt  Lake  Railroad  bridge,  about  300  feet  below,  the  conditions  at  the  latter 
point  being  so  changed  by  the  reconstruction  of  the  bridge  that  the  section  could  do 
longer  be  used. 

The  purpose  of  the  station  is  to  determine  the  amount  of  water  discharged  by  the  Provo 
into  Utah  Lake.  As  the  entire  normal  spring  and  summer  flow  is  diverted  for  irHgation 
above  this  point,  the  station  is  maintained  only  during  flood  and  winter  seasons. 

The  channel  is  straight  for  about  150  feet  above  and  200  feet  below  the  station.  Tbe 
normal  flow  is  confined  to  a  comparatively  narrow  channel  near  the  center,  but  tbe  high- 
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water  channel  is  much  wider,  including  a  small  timbered  flat  on  both  sides.  Tlie  railroad 
grade,  however,  prevents  any  overflow  at  the  gaging  section.  The  bed  of  the  stream  is 
composed  of  coarse  gravel  and  is  liable  to  change  during  floods.  The  velocity  is  uniform 
but  hi^,  ranging  from  4  to  7  feet.    Information  in  regard  to  ice  conditions  is  incomplete. 

Discharge  measurements  are  made  from  a  foot  plank,  fastened  to  4  by  4  inch  piex^es 
of  flr  bolted  to  the  lower  chord  on  the  upstream  side  of  the  bridge.  The  plank  is  graduated 
with  paint,  beginning  at  the  north  face  of  the  masonry  abutment  on  the  south  end  of  the 
bridge,  which  is  the  initial  point  for  soundings.  A  guy  line  is  stretched  24  feet  upstream 
from  the  foot  plank. 

The  gage,  which  b  read  daily  by  Lars  Thompson,  a  farmer,  is  of  the  inclined  type,  con- 
sisting of  a  4  by  4  inch  by  16-foot  timber  of  Oregon  fir  drift^bolted  to  the  old  piles  and  sills 
of  the  former  bridge,  about  10  feet  east  of  the  present  bridge,  the  incline  being  such  that 
15.88  feet  along  the  piece  equal  10  feet  vertical.  It  is  graduated  with  saw  cuts  and  paint 
to  read  vertically.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  standard  United 
States  Geological  Survey  metallic  plug,  cemented  in  the  masonry  wall,  0.5  foot  south  of 
its  face  at  the  southeast  comer  of  the  bridge;  this  is  11.29  feet  above  the  gage  datum  and 
is  so  stamped.  (2)  A  cross  cut  in  the  top  of  the  same  wall  at  the  southwest  comer  of  the 
bridge;  elevation  above  gage  datum,  11.25  feet. 

DiseKarge  meaturements  of  Provo  River  at  the  Rio  Grande  Western  Railway  bridge  ^  near 

Provo,  Utah,  in  1906. 


Date. 


Hydrographer. 


January  25 H.  3.  Kleinschmidt . 

February  14  a. . ! do 

February  16 do 

March  9 do 

June  21 W.  G.  Swendsen 


Width. 


Feet. 
44 
37 
43 
43 
17 


Area  of 
section. 


Square 
feet. 

64 


49 
49 
8.5 


Mean 
velocity. 

Fett  per 
second. 

3.52 

3.12 

3.49 

3.36 

1.52 


height. 


Dis- 
charge. 


!  Second- 
Feet.     I     feet. 


2.80  ' 
2.53  ' 
2.74  j 
2.70  I 
2.00 


191 
120 
170 
166 
12.9 


I 


a  Ice  divides  stream  into  two  channels. 


Daily  gage  height^  in  feet,  of  Prove  River  at  the  Rio  Grande  Western  Railway  Bridge,  near 

Provo,  Utah,  for  1905. 


Day.       1  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Day. 

Jan. 

Feb.  1  Mar. 

Apr. 'May. 

June. 

1 ' 

2.85 

2.75 

2.75 

2.8 

2.9 

3.0 

3.0 

2.9 

2.8 

2.7 

2.7 

2.7 

2.7 

2.6 

2.55 

2.52 

2.63 

2.6 

2.5 

2.47 

2.45 

2.6 

2.75 

2.85 

i8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.8 

2.8 

2.7 

2.6 

2.4 

2.25 

2.2 

2.2 

2.4 

2.3 

2.15 

2.05 

2.1 

2.0 

2.23 

2.55 

3.05 

3.5 

3.7 

3.75 

3.6 

3.54  1 

a65 

4.27 

17 

18 

19 

20 

21 

2.75     2.65 
2.7    1  2.65 
2. 7    1  2. 7 
2.7    1  2.85 
2  7       2. 75 
2.7    '  2.75 
2.  7     !  2. 7 
2.  7     1  2. 65 
2.7       2.65 
2. 68     2. 06 
2. 65  1  2. 8 
2. 65  ;  2.  7 

2.65 

'  2.7 

,2A\5 

; 

1 
2.75  1  2.0 

2.7       2.0 

2.6    '2.0 

3.05 

2 

3.1 

2.8 

3 ... 

3.15 

3.0 

2.95 

2.9 

2.85 

2.8 

2.85 

2.85 

2.47 

4 

2.7 
2.75 
2.9 
2.9 

2.25 
2.1 
2.15 
2  fi 

2.18 

5 

2.0 

6 

22 

Dr>'. 

7 ! 

23 

i 
8 • 

24 

2.9    1  2.62 
2. 85  1  2.  58 
2. 75     2. 62 
2. 85     2. 68 
2. 9       2.  76 
2.75  1  2.8 
2.  7       2. 05 
!  2..«i.'i 

0 1 

25.. 

10 

4.2 

a  73 

3.55 

3.53 

3.45. 

3.43 

26 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

11 , 

2.85 

27 

12 1 1  2.8 

28 

■  V 

;; ;; ' 

13 2.6    1  2.67 

29 

14 ' 

16 !  

2.  55     2. 7 
2.7       2.7 

f, 

w ' 

2. 8       2.  AA 

3.25  l| 

1 

Note.— station  discontinued  June  22. 
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STREAM   MEASUREMENTS   IN   1905,   PART   XII. 


HOBBLE  CREEK  BASIN. 


HOBBLE  CREEK  NEAR  SPRINGVIL.L.E,  ITTAH. 

Hobble  Creek  rises  on  the  western  slope  of  the  Wasatch  Mountains  and  flows  in  a  genera! 
southwesterly  direction  to  Utah  Lake.  There  is  little  overlying  soil  and  but  a  scanir 
growth  of  timber  or  brush.  The  steep,  narrow  canyon  in  which  the  stream  flows  is  broken 
here  and  there  by  narrow  opening  or  flats,  covered  with  a  shallow  deposit  of  bowlders 
and  soil  and  comprising  irrigated  farms.  As  these  tracts  lie  along  the  banks  of  the  creek, 
a  lai^e  part  of  the  water  used  on  them  is  returned  to  the  stream  as  seepage.  There  are 
no  tributaries  of  importance,  but  short,  intermittent  streams,  each  of  which  is  confined 
to  a  steep,  narrow  canyon,  enter  all  along  the  course.  There  are  no  storage  reservoirs, 
lakes,  or  marshes  to  control  the  flood  discharge,  which  occurs  in  the  spring  as  the  result 
of  melting  snow.  The  entire  normal  summer  flow  is  used  for  irrigation,  but  the  diversion 
takes  place  for  the  most  part  at  the  mouth  of  the  canyon  below  the  gaging  station. 

The  station  was  established  March  23, 1904.  It  is  located  about  1  mile  above  the  mouth 
of  the  canyon,  4  miles  southeast  of  Springville,  Utah,  600  feet  northeast  of  the  head  of 
Mapleton  Canal,  and  about  1,200  feet  southwest  of  the  Springville  electric  power  plant. 

The  channel  is  straight  for  about  75  feet  above  and  50  feet  below  the  station.  Both 
banks  are  high  and  wooded.  The  bed  of  the  stream  is  of  loose,  fine  gravel,  and  shifts 
almost  constantly.  There  is  but  one  channel  at  all  stages.  The  velocity  ranges  from 
3  to  4.5  feet  per  second.  As  the  normal  winter  flow  comes  largely  from  springs,  the  stream 
probably  does  not  freeze  at  the  station. 

Discharge  measurements  are  made  by  wading  at  a  point  near  the  gage.  The  initial  point 
for  soundings  is  a  2  by  4  inch  post  located  on  the  south  bank  near  the  water's  edge. 

The  gage,  which  is  read  daily  by  J.  B.  Stevenson,  an  electrician,  is  a  vertical  staff,  driven 
into  the  bed  of  the  stream  and  fastened  at  the  top  to  an  overhanging  tree.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  nail  in  the  top  of  the  2  by  4  inch  post  used  as 
the  initial  point  for  soundings;  elevation  above  gage  datum,  4.91  feet.  (2)  A  nail  in  a 
post  set  26  feet  south  of  the  initial  point;  elevation  above  gage  datum,  12.38  feet.  (3)  A 
30-penny  nail  in  the  east  side  of  a  pole  of  the  electric  transmission  line,  97  feet  northwest 
of  the  initial  point;  elevation,  21.80  feet  above  gage  datum. 

A  description  of  this  station,  gage  height  and  discharge  data,  and  rating  table  are  con- 
tained in  Water-Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages 
268-270. 

Discharge  measurements  of  Hobble  Creek  Tiear  Springville ^  Utah,  in  1905. 


Date. 


nydrographer. 


February  16. . .    H.  S.  Kleinschmidt. 

April  5 W.  G.  Sweiidsen 

May  5 ,  W.  P.  Hardesty . . . . 

May  23 W.  G.  Swendsen 

June  6 A.  B.  Larson 

June  11 do 

June  26 do 


July  11 G.  M.  P.  Dougall . 

July  17 ' do 

July  29 '  G.  S.  Schow 

August  9 1 do 

August  16 1 do 

August  30 A.  B.  Larson 

September  16 . .    G.  S.  Schow 

September  28. .    A.  B.  Larson 

October  12 W.  D.  Beers 


Width. 

Area  of 
section. 

Mean 
veiocity. 

hel^t. 

Dis- 
chaige. 

Feet. 

Svmre 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

14 

12 

L62 

1.25 

ao 

18 

11 

2.57 

1.42 

28 

18 

18 

3.22 

LSO 

53 

19 

29 

3.92 

2.30 

112 

18 

17 

3.84 

1.75 

64 

18 

21 

3.72 

L80 

76 

18 

16 

2.82 

L55 

44 

18 

9.2 

2.35 

1.30 

22 

18 

9.8 

2.30 

L30 

23 

18 

8.7 

2.21 

L16 

19 

18 

9.6 

2.15 

L25 

ao 

17 

9.6 

1.84 

L24 

17.  T 

17 

9.7 

1.48 

1.21 

14.4 

17 

8.7 

L65 

L20 

14.5 

17 

8.3 

Leo 

1.19 

13  0 

16 

7.8 

L61 

L20 

12.6 

HOBBLE   CREEK   BASIN. 


59 


Daily  gage  height ^  in  feet,  of  Hobble  Creek  near  Springtnlle,  Utahffor  1906. 


Day. 

Jan. 

Feb.     Mar.     Apr. 

1 

May. 

June.  '  July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

Dec. 

1 

1.38  '     1.35  1     1.4 

2.1 

2.01 

1.05 

1.75 
1.8 

1.35 
1..^'i 

1.15 
1.2 
1.3 

1.25 
1.25 
1.25 

1.2 
1.2 
1.18 

\.2i 
1.25 
1.22  i 

1.25 

2 

1.4         1.35 
1     1.4    i     1.35 

1.22 

3 

1.4 

'    1.3 

1.2 

.« 

1.4         1.35 
1.4         1.4 
1.4         1.4 

1.85 
1.8 
1.75 

1.8 

1.85 

1.8 

1.35 
1.3 
1.26 

1.2 

1.2 
1.2 
1.2 

1.15 
1.12 
1.12 

1.25 
1.25  1 
1.22 

1.2 

1.3 

1.2 

6 

1.45 

1.18 

— 

1.38  1     1.4 
1.38,     1.4 

1.7 
1.75 

1.8 

1.24 

1.25 
1.2 

1.25 
1.3 

1.1 
1.1 

1.23 
1.25 

1.2 

8 

1.5 

2.0         1.25 

1.2 

9 

* 

1.38  1     1.4 

1.5 

1.75 

1.92       1.25 



1.3 

1.12 

1.28 

1.2 

10 

1.38    '     1.8 

1.75 

1.8         1.25 

1.22 

1.25 

1.13 

1.3 

1.1 

11 

' 1     1.4    ,     1.6 

1.8 

1.75       1.25 

1.2 

1.25 

1.15 

1.27  1 

1.17 

12 

1.6 
1.6 

1.8 
1.9 
1.95 
2.05 

1.75 
1.75 
1.85 
1.8 

1.25 
1.25 
1.25 
1.3 

1.2 
1.15 
1.2 
1.25 

1.25 
1.25 
1.25 
1.25 

1.17 
1.2 
1.18 
1.17 

1.2 
1.22 
1.23  1 

1.15 

13 



1.3 

1.4 

t.4 

1.15 

14-.    . 

1 

1.18 

15.... 

'     1.38  1     1.4 

1.6 

1.2 

16.... 

'     1.35       1.4 

1.7 

2.1 

1.7 

1.3 

1.2 

1.25 

1.2 

1.22  , 

1.25 

17     .. 

1.3 
1.3 

' 

1.4 
1.4 

1.6 

2.3 

2.35 

2.4 

2.35 

2.4 

1.6 
1.6 
1.65 
1.6 
1.53 

1.3 

1.3 

1.3 

1.25 

1.3 

1.2 

1.14 

1.12 

1.2 

1.15 

1.25 

1.25 

1.22 

1.2 

1.2 

1.2 

1.2 

1.18 

1.17 

1.2 

1.23 
1.2 
1.18 
1.2    , 
1.2    , 

1.22 

18 

1.35 

1.26 

19 

1.4 
1.4.'; 

1.7 

1.25 

20 

1     1.35 

1.23 

21 ... . 

1              1     "" 
,    1.35  1    1.4 

1.62 

1.22 

22.... 

'    1.35       1.4         1.65 

2.45 

1.5         1.3 

1.12 

1.25 

1.2 

1.25  i 

23.... 

1.35 

1.35       1.4 

1.7 

2.4 

1.55       1.25 

1.16 

1.2 

1.2 

1.22    . 

24 

1     1.35       1.4 
1.36       1.35 
1.35       1.35 

1.7 

1.7 

1.85 

1.95 

2.0 

2.0 

2.25 

2.2 

2.1 

2.0 

1.9 

1.7 

1.7 

1.7 

1.5         1.2 

2.06 

1.25 

1.27 

1.25 

1.25 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.35 

1.2 

1.2 

1.2 

1.18 

1.18 

1.17 

1.2 

1.2 

1.22 

1.23  1 
1.2 
1.2    1 
1.25  1 
1.25 
1.25, 
1.25  1 

25 

1.35 

1.5 

1.55 

1.5 

1.45 

1.42 

1.8 

1.2 

1.2 

1.15 

1.15 

1.15 

26 

1.15 

27 

1.33 

1.35 
j     1.35 

1.45 

1.4 

1.4 

1.25 

28  .   . 

1.22 

39 

30 

1.33 
1.35 

1 

1.4 

1.35 

1.4    1     1.15 

1     1.2 

1.23 

31 

1 

1 

Station  rating 

table  for  Hobble  Creek  m 

iar  Sp 

nngviile,  Utah,  from  Jam 
)5. 

tary  1 

to  May  30, 

Gaff© 
height. 

Discharge. 
Second-feet. 

Oace     1 
height. 

Disc 

large. 

id-feet. f 
40.6     , 

Cage 
height. 

DIM 

charge. 
nd-feet. 

Gae 
,   heigl 

1      Feei 

®     I  Discharge. 

Feet. 

Feet.     1 

SecoT 

Feet. 

Seco 

1 
.     Second-feet. 

1.30 

22.0 

1.60    j 

1.90 

68 

2.5 

» 

100 

1.40 

27.5 

1.70 

48.5    !' 

2.00 

78 

2.1 

» 

112 

1.50 

33.6 

1.80 

1 

58        ,1 

2.1( 

) 

89 

,        2-^ 

K) 

125 

Note.— The  above  table  is  applicable  only  for  open-(*hannel  conditions.    It  is  based  on  four  discharge 
measurements  made  during  1906.    It  is  fairly  well  defined. 

Station  rating  table  for  Hobble  Creek  near  SyringvUle,  Utah,  from  May  31,  to  December  31, 

1905. 


heigl 


X      Discharge 


Feet.     SecoTui-feet 


1.10 
1.20 
1.30 


7.0 
14  5 
22.0 


Gage 
height 

Feet. 
1.40 
1.50 
1.60 


l„ 


Discharge 

Second-feet) 
30.5 
40 
50 


II     Gage 
heiglit. 


Discharge. 


Feet.     Second-feet 
1.70    I  61 

1.80 
l.«) 


73 
8(1 


Gace* 
height. 

Feet. 
2.00 
2.10 


Discharge. 

Second- feet 
99 
113 


Note.— The  above  table  is  applicable  only  for  opon-channel  conditions.    1 1  is  based  on  nine  discharge 
measurements  made  during  1905.    It  is  well  defined  biaween  gagu  heights  1.2  leet  and  1.8  feet. 
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Estimated  monthly  discharge  of  Hobble  Creek  near  Springville,  Utah,  for  1905. 


Month. 


I        Dfscbargc  in  second-fpet. 
'  Maximum. ;  Minimum.  )    Mean. 


11^ 


Tola,  i 


January 24  i 

February ,  28 

March i  30  ' 

April '  78  , 

May j  132 

June '  99  1 

July '  26  I 

August I  107 

September 26  I 

October 16  I 

November j  22  , 

December 18  | 

The  year 132  ! ' 


22.8 
25.6  ' 
27.0  : 

45.2  I 

51.0  I 
59.4  I 
IS.  6 

18.3  I 

17.1  j 
12.5 
16.9  I 
14.6 


1  ♦'. 

1.1*4 
1.01^ 

:«? 

IJM 


29.9 


21.twV 


Note.— Open-ohannel  conditions  assumed  throughout  the  year.  Discharge  interpolated  for  missis^ 
gage  heights. 

SPANISH  FORK  BASIN. 
SPANISH  FORK  NEAR  SPANI.SH  PORK,  UTAH. 

Spanish  fork  rises  in  the  Wasatch  Mountains  and  flows  northwestward  into  Utah  Lake. 
The  area  is  generally  barren,  with  but  little  timber  or  brush.  The  stream  is  coDfined  to  & 
steep,  narrow  canyon,  with  a  very  few  small  openings  in  which  are  irrigated  farms.  Tbt* 
tributaries  are  all  short  and  many  of  them  are  intermittent.  The  most  important  are  Dia- 
mond Fork  and  Thistle  Creek,  which  enter  about  8  and  10  miles,  respectively,  above  tht 
ga^ng  station,  and  which,  like  the  main  stream,  occupy  steep  narrow  canyons.  -  The  normal 
flow  comes  lai^ely  from  springs,  scattered  over  the  entire  basin;  the  flood  dischai^ge  is  direct 
surface  run-off  from  melting  snow. 

There  are  no  storage  reservoirs  on  the  stream  and  but  little  of  the  flow  is  diverted  above 
the  station.  The  entire  normal  flow  is,  however,  diverted  at  the  mouth  of  the  canyon, 
immediately  below  the  station,  and  used  for  the  irrigation  of  lands  near  Utah  Lake. 

The  station  was  established  May  23, 1900,  and  reestablished  March  26, 1903.  It  is  locat«<i 
600  feet  above  the  dam  of  the  East  Bench  Irrigation  Company,  5  miles  southeast  of  Spanish 
Fork,  and  300  feet  southwest  of  the  main  line  of  the  Rio  Grande  Western  Railway. 

Records  at  this  station  are  of  importance  in  connection  with  the  Strawberry  Valley  ston^ 
reservoir  project,  under  a  plan  to  divert  water  from  that  basin  into  Spanish  Fork  near  its 
head  and  carry  it  to  distribution  canals  below. 

The  channel  is  straight  for  about  150  feet  above  and  below  the  station.  Both  banks  slope 
gradually,  are  covered  with  small  brush,  and  are  sufficiently  high  to  prevent  overflow.  Tbt' 
bed  is  composed  of  loose  gravel  and  sand,  and  is  smooth  but  somewhat  shifting,  especially  at 
flood  stages.  The  velocity  is  high.  There  is  a  free  flow,  the  current  being  uninterrupted  bv 
dams  or  other  obstructions. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  graduated 
with  paint,  beginning  at  the  right  cable  post,  which  is  the  initial  point  for  sounding 

The  gage,  whicli  is  read  daily  by  Levi  Thorp,  a  section  foreman  on  the  Rio  Grande  Western 
Railway,  consisted  originally  of  a  vertical  staff  located  on  the  right  bank  of  the  stream.  In 
April,  1905,  it  was  replaced  by  a  new  6  by  6  inch  inclined  gage  having  the  same  datum.  TV 
bench  mark  is  on  a  limestone  rock  29  feet  S.  36^  E.  from  the  gage,. marked  with  black  ptint 
"U.  S.  G.  S.";  elevation  above  gage  datum,  7.16  feet;  elevation  above  mean  sea  level, 
4,785  feet. 


L 


SPAinSH  FOBS  BAsnr. 


61 


Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann. » Annual  Report;  WS=Water^pply  Paper): 

Description:  W8  100,  p  145;  133,  p  271. 

Dischazge:  WS  100,  p  145;  133,  p  271. 

Discharge,  monthly:  Ann  13,  ill,  p  97;  W8  100,  p  147;  133,  p  273. 

Diflchaige,  yearly:  Ann  13,  ill,  p  99;  20,  iv,  p  61. 

Ga«e  heights:  WS  100,  p  146;  133,  p  272. 

Rating  table:  WS  100,  pp  146-147;  133,  pp  272-273. 

Discharge  measurements  of  Spanish  Fork  near  Spanish  ForJc,  Utahf  in  1905. 


Date. 


Hydrographer. 


wi<"«>.l  ^»f„°' 


January  27 I  H.  8.  Kleinschmidt. 

February  15. . .) do. 

March  10 , do 


April  19 '  W.  G.  Swendsen.. 

May  11 1  W.  P.  Hardeety. . 

May  15 |  W.  G.  Swendsen. . 

May  22 1 do 

May  22 f do 

May  22 i do 

Junes I  A.  B.  Larson 

June  9 do 

June  26 1 do 

July  31 1  Beers  and  Scbow. . 

AugU8t9 1  G.  8.  Schow 

August  30 1  A.  B.  Larson 

September  7...'  G.  8.  Schow 

September  10 . .  I do 

September  28. .1  A.  B.  Larson 

October  12 1  W.  D.  Beers 


Mean         Gage 
velocity.  I  height. 


Dis- 
chaige. 


Feet  per  | 
iecond. 


2.68 
2.66 
2.61 
3.17 
3.50 
4.04 
4.34 
4.42 
4.00 
4.50 
3.99 
2.85 
2.19 
1.99 
2.60 
2.56 
2.39 
2.35 
2.46 


I 
Feet.     I 

1.42  I 

1.38  ; 

1.40. 

1.70  I 

1.90  ' 

2.00  I 

2.S2  I 

2.82 

2.82 

2.45 

2.04 

1.60 

1.40 

1.32 

L41 

L47 

1.38 

1.41 

1.48 


Second- 
feet. 

79 

74 

72 

111 

154 

200 

369 

376 

360 

314 

195 

86 

54 

43 

52 

64 

49 

52 

59 


Daily  gage  height^  infeet,  of  Spanish  Fork  near  Spanish  Fork,  Ulah,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.4 

1.26 

1.5 

1.32 

1.4 

1.56 

1.4 

1.4 

1.4 

1.42 

1.44 

L4 

1.38 

L42 

1.42 

1.44 

1.42 

1.42 

1.34 

1.44 

1.46 

1.56 

1.5 

1.5 

1.5 

4.48 

1.46 

1.46 

1.4 

1.42 

1.44 

1.26 

1.6 

L4 

1.4 

1.34 

1.44 

1.42 

1.4 

1.44 

1.6 

1.56 

1.62 

1.54 

1.5 

1.5 

1.48 

1.48 

1.46 

1.46 

1.46 

1.44 

1.46 

1.48 

1.48 

1.44 

1.46 

1.46 

1.5 

1.6 

1.5 

1.48 

1.48 

1.46 

1.48 

1.48 

1.5 

1.52 

1.54 

1.76 

1.7 

1.7 

1.66 

1.64 

1.62 

1.7 

1.7 

1.66 

1.74 

1.72 

2.06 

2.04 

2.02 

1.96 

1.92 

1.82 

1.82 

1.84 

1.98 

1.96 

1.9 

1.84 

2.0 

2.0 

2.0 

2.04 

2.22 

2.41 

2.54 

2.64 

2.56 

2.52 

2.48 

2.38 

2.26 

2.24 

2.14 

2.1 

2.02 

2.02 

2.0 

1.96 

188 

1.82 

1.76 

1.76 

1.74 

1.76 

1.78 

1.78 

1.52 

1.5 

1.5 

1.46 

1.44 

1.46 

1.46 

1.46 

1.4 

1.42 

1.42 

1.4 

1.38 

1.4 

1.4 

1.4 

1.4 

1.38 

1  38 

1.36 

1.38 

1.34 

1.4 

1.36 

1.36 

1.36 

1.3 

1.3 

1.3 

1.36 

1.5 

1.4 

1.38 

1.38 

1.36 

1.34 

1.34 

1.34 

1.32 

1.32 

1.36 

1.36 

1.36 

1.61 

1.42 

1.4 

1.44 

1.42 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.34 

1.34 

1.38 

1.38 

1.64 
1.56 
1.44 
1.44 
1.42 
1.44 
1.45 
1.42 
142 
1.48 
1.48 
1.48 
1.46 
1.46 
1.48 
1.48 
1.48 
1.46 
1.44 
I  44 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.4 

1.44 

1.44 

1.44 

1.46- 

1.46 

1.46 

1.44 

1.46 

2 

.44 

3       .          .   .   . 

1.4 

4     

1.44 

5 

1.5 

6 

1.4 

1.44 

8 

1.44 

9 

1.44 

10 

1.4 

11            

1.3 

12 

1.24 

13 

U 

15 

16 

1.26 
1.4 
1.3 
1.26 

17 

18 

1.3 
1.3 

19 

20 

1.3 
1.3 
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Daily  gage  heightf  m  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1905 — Oontinari 

Day. 


Jan. 


21 1.44 

22 1.44 

23 1.46 

24 1.  44 

25 1.46 

26 1.42 

27 1.36 

28 1.38 

29 1.44 

30 1.46 

31 1.44 


Feb.  !  Mar. 


> 

48 

48 

46 

48 

1 

48 

1 

48 

46 

5 

1.6 

1.52 

1.5 

1.5 

1.5 

1.48 

1.5 

1.5 

1.52 

1.54 

1.46 


Apr. 

1.72 

1.7 

1.74 

1.76 

1.78 

1.86 

1.92 

1.08 

1.97 

2.0 


1 


May.    June. 


2.74 

2.84 

2.94 

2.84 

2.74 

2.8 

2.74 

2.78 

2.7 

2.6 

2.56 


1.78 

1.74 

1.72 

1.66 

1.6 

1.6 

1.58 

1.58 

1.56 

1.54 


I  I 

July     Aug.     Sept.  .   Oct.     Not     I% 


I 


1.34 
1.36 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 


1.32 

1.3  I 
1.3 
1.32  ' 
1.66  I 
1.42  ; 
1.46 
1.48  I 

1.4  I 
1.38  I 
1.34  ' 


1.36 
1.96 
1.36 
1.34  I 
1.44 
1.48  I 
1.5    I 
1.46  { 
2.22  ' 
1.64  I 


1.44 

1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.5 


1.44 

1.3 
1.5 
1.5 
1.46 
1.46 
1.5 
1.4S 
L46 
L4fi 


L4 

l: 
l: 

.  4' 


Day. 


Jan.  I  Feb.  i  Mar.  ,  Apr. 


I 


10.. 
11.. 
12. 
13. 
14., 
15.. 
16., 
17. 
18., 
19., 
20., 
21., 
22., 

2:i. 

24., 
25. 
2»i. 
27., 
28., 
29. 
30., 
31. 


T 


74  I 

71  ( 

72 

58  I 

77 

78 

79l 

81  I 
80  , 
^1 
76, 
67 
70  ! 

82  . 
85    . 


86  I 
106  I 
95 
95 
95  , 
91 
87 
87, 
75 
79  1 
83  ' 
52 
64  ' 


65 ; 

71 
76  I 
83 
91 
91  ' 
H5! 


85  . 
94 


112 
104 
115 
100 
92 
92 


84 
83 
82 

78  I 
81 
^5 
84  ' 
76  I 
80  ■ 

79  I 

m 

105  ' 
89  ' 

84 

I 
84 

83  , 

79 

82  . 
82 
85 
88  I 
72  . 


May.  June.  July.  Aug.  Sept.  Oct.   Not.  Pec. 


79 

76 

75 

71 

74 

74 

77 

81 

83 
127 
114 
113 
109' 
100 

96 

112  I 
112 
102  i 
119 
114 
114  ' 

111   ' 

119  . 
122 
127  I 
144  , 

l.^  I 
172  I 
170 

178  I 


192 


187  ' 
182 
168  j 
158  , 
136  I 
136  I 
140 
172 
168  I 
154 
f45 
189 
195 

aoo 

203  I 
242 
286 
315  I 
335 
355 
375 
410 
384 
360 
3S2 
368  I 
383  I 
364  ' 
340  ' 
331  I 


336  i 
329! 
322 
292  ' 
258  , 
252 
224  I 
212 
190  . 
188  ' 
180 
168 
M7| 
132  I 
118  I 
116  I 
110  ' 
112 
115 
113 

ml 

102  I 
96  I 

81  I 
68  I 
67  ' 

64  I 


58 


56 
54 
54 
48 
47 
49 
50 
51 
43 
46 
47 
44 
43 
46 
46 
46 
47 

44  ' 

45  ' 

.«, 
42 

43 

43  I 

44! 
45' 

«l 
46 


48  , 

46 

54 

48 

48 

48  ' 

42  1 

42  ' 
42 
46 
68 
52 
49 
49 
46 
44 
«| 
44  I 
41  ' 
41 
41 
38 
38  I 
41 
95 
53 
58  ' 
62  . 
50 
47' 

43  ,. 


45 

45 

45 

89 

53  I 

50 

50 

53  , 

52 

52 

52 

52 

52  I 

52 

52  . 

52 

44  ' 

44  , 
48 
48  ' 

45  ^ 
45 
45  , 
43 
55, 
62 
66  I 

228  I 


I 


92 
76 
54 

54 

50  • 

53 

50  ' 

50 

50 

60 

60  , 

59 

55 

55 

5» 

50 

:• 

54 
54 
54 

58 

59 ; 

50 

SO, 
60 
60  , 
60  ' 
60 
60  ' 
65  . 
t 


60 
60 
61 
61 
61 
63 
62 
62 
62 
62 
63 
63 
50 
56 
56 
56 
56 
59 
59 

^i 

«7| 

67 

67 

60 

60 

68 

61  ' 
61 


Note.— January  3  and  6  and  February  13,  backwater  caused  by  Ice:  open-channel  condition  dcnzi 
the  remainder  of  the  winter  months.     Gage  February  6  probably  in  error.  I 

I 
Daily  discharge,  in  second-feet,  of  Spanish  Fork  near  Spani^  Fork,  Utah,  for  1905.  i 


"A 
42 

€ 

C 
C 


74 
114 


Note.— Daily  discharge  obtained  by  Indirect  method  for  shifting  channels.  Dischargee  January  3 
and  6  and  February  V.i  reduwd  on  account  of  backwater  from  ico.  Discharge  February  6  interpoUt*  »i 
lx!tweeu  February  5  and  7  on  assumption  that  gage  height  ol  February  6  was  in  error. 
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Estimated  monthly  discharge  of  Spanish  Fork  River  near  Spanish  Fork,  Utakjfor  1906, 
[Drainage  area,  670  square  miles.] 


Month. 


January 

February 

March 

April 

May 

J  une 

July 

August 

September 

October 

November 

December 

The  year 


Dlschaige  in  second-feet. 


Maximum. 


85 
106 
115 
178 
410 
336 
56 
95 
228 
92 
68 
114 


Minimum. 


39 
52 
72 
71 
136 
58 
42 
38 

50  ' 
50' 


Mean. 


67.7 


111 

257 

156 
46.1 
48.6 
50.3 
58.5 
60.7 
54.7 


Total  in 
acre-feet. 


4,163 
4,621 
5,411 
6,605 
.  15,800 
9,283 
2,835 
2,968 
3,529 
3,597 
3,612 
3,363 


410 


35  , 


00.9 


65,810 


Run-off. 


Second-feetl 
per  square 
mile.       I 


Depth  in 
inches. 


I 
0.101  I 

.124, 

.131  ' 

.166  ' 

.384  i 

.233 

.069  ' 

.073  I 

.089  I 

.087  I 

.091 

.082 


0.116 
.129 
.151 
.185 
.443 
•.260 
.080 
.084 
.099 
.100 
.102 
.094 


.136  ! 


1.84 


SPANISH  FORK  NEAR  L.AKE  .SHORE,  UTAH. 

This  station  was  established  December  10,  1903,  at  the  highway  bridge  on  the  road 
between  Spanish  Fork  and  Lake  Shore, 'about  3  miles  west  of  Spanish  Fork.  In  May,  1904, 
it  was  reestablished  at  a  point  about  800  feet  above  the  bridge. 

As  the  entire  normal  summer  flow  is  diverted  at  a  point  above,  the  station  is  maintained 
only  during  the  spring  and  winter,  the  object  being  the  determination  of  the  amount  of  water 
discharged  by  Spanish  Fork  into  Utah  Lake. 

The  channel  is  straight  for  about  75  feet  above  and  is  slightly  curved  for  100  feet  below 
the  station.  Both  banks  are  barren  and  sufficiently  high  to  prevent  overflow.  The  bed 
at  this  point  is  composed  of  line  gravel  and  sand,  smooth  but  continually  shifting.  The 
velocity  ranges  from  2  to  4  feet  per  second,  and  the  depth  from  1  foot  to  3  feet.  Informa- 
tion in  regard  to  winter  conditions  are  incomplete. 

Discharge  measurements  are  made  from  a  cable  and  car.  The  cable  is  marked  at  4-foot 
intervals,  beginning  at  the  right  cable  post,  which  is  the  initial  point  for  soundings. 

Daily  gage  readings  are  made  by  J.  W.  Bo  wen,  a  farmer.  The  original  gage  was  a  vertical 
staff  driven  into  the  bed  of  the  stream  about  10  feet  below  the  bridge.  This  was  abandoned 
at  the  beginning  of  1905,  and  readings  have  since  been  taken  from  the  new  vertical  gage 
located  on  the  right  bank  near  the  cable.  It  consists  of  a  2  by  4  inch  fir  post,  driven  into  the 
bed  of  the  stream  and  supported  at  the  top  by  a  horizontal  piece  buried  in  the  bank.  The 
datum  is  the  same  as  that  of  the  old  gage,  but  simultaneous  readings  will  not  agree,  as  there 
is  considerable  fall  to  the  stream  between  the  two  gages.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  30-penny  nail  driven  into  a  log  on  the  west  abutment  of  the  bridge, 
near  the  northwest  corner,  10.5  feet  S.  18°  30'  W.,  from  the  old  gage;  elevation  above  gage 
datum,  11.68  feet.  (2)  A  20-penny  nail  driven  into  the  north  side  of  a  cedar  fence  post,  91 
feet,  S.  85°  30'  E.,  from  the  gage;  elevation  above  gage  datum,  21.95  feet.  (3)  A  United 
States  Geological  Survey  standard  metallic  post  set  197  feet  S.  21°  45'  E.  from  the  old  gage; 
elevation  above  gage  datum,  21.76  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  133,  p  274. 
Discharge:  100,  p.  224:  133.  p.  27.'>. 
Discharge,  monthly:  1.33,  p.  270. 
Gage  heights:  133,  p  275. 
Bating  table:  133,  p  276. 
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Discharge  measurements  of  Spanish  Fork  near  Lake  Shore,  Utah,  in  1905. 


Date. 


Hydrograpber. 


-I 


Width. 


January  27 ,  H.  S.  Kleinschniidt. 

February  15.  .J do 

March  10 do 

April  6 W.  G.  Swendsen 

April  20. do 

May  4a w.  P.  Hardesty  . . . . 

May  22. I  W.  Q.  Swendaen 

December  4 ' do 


Feet. 
30 
26 
28 
28 
32 
6 
24 
28 


Area  of 
section. 

Square 
feet. 

26 

21 

18 

23 

36 

6.7 

15 

18 


Mean    I     Gage 
y.    height. 


velocity. 


Feet  per 
$econd. 

2.57 

2.31 

2.27 

2.41 

2.67 

2.84 

2.55 

2.16 


Die- 
chAige. 


Feet. 
4.61 
4.37 
4.12 
4.35 
4.78 
a85 
4.05 
4.12 


Second- 
feet. 


fi6 

ft- 

19 
36 
3S 


o  30  feet  below  regular  station. 

Daily  gage  height,  in  feet,  of  Spanish  Fork  near  Lake  Shore,  Utah,  for  1905. 


Day. 


Jan.    Feb.   Mar. '  Apr.   May. '  Nov.    Dw.  I 


1.... 

.« 

4.67 

4.52 

4.5    '4.75 

2.... 

4.1 

4.97 

4.58 

4. 35  1  4. 3 

3.... 

4.2 

4.85 

4.52 

4.33     4.2 

4.... 

4.2 

4.8 

4.5 

4.3       3.85 

5.... 

4.1 

4.73 

4.55 

4.31 

3.6 

6.... 

4.4 

4.7 

4.53 

4.35 

3.48 

7.... 

4.2 

4.68 

3.9 

4.48 

3.43 

8.... 

4.45 

4.61 

4.1 

4.58 

3.42 

9.... 

4.45 

4.5 

4.11 

4.68 

3.43 

10.... 

4.2 

4.58 

4.15 

5.1 

3.4 

11.... 

4.62 

4.6 

4.05 

4.98     3.42 

12.... 

4.7 

4.2 

4.1 

4. 88  !  3.  43 

13.... 

4.6 

4.1 

4.12 

4.8       3.4 

14.... 

4.8 

4.39 

4.2 

4. 85     3. 38 

15.... 

4.6 

4.38 

4.15 

4.88     3.38 

16.... 

4.6 

4.52 

4.1 

4.9 

3.38 

4.0 

4.2 

4.2 

4.2 

4.18 

4.1 

4.05 

4.0 

4.0 
4.  I 
4.2 
4.2 
4.3 
4.3 
4.1 


Day. 

17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


Jan.  j  Feb. 


4.62 

4.6 

4.5 

4.6 

4.6 

4.63 

4.7 

4.63 

4.62 

4.61 

4.6 

4.59 

4.58 

4.6 

4.61 


4.6 

4.6 

4.59 

4.58 

4.6 

4.61 

4.55 

4.55 

4.55 

4.58 

4.58 

4.51 


Mar. 


4.08 

4.1 

4.15 

4.3 

4.25 

4.3 

4.3 

4.2 

4.2 

4.0 

4.15 

4.1 

4.1 

4.12 

4.11 


Apr. 


4.9 

5.0 

4.9 

4.85 

4.72 

4.71 

4.63 

4-73 

4. 65 

4.68 

4.79 

4.82 

4.8 

4.72 


May. 


3.4 

4.0 

4.02 

3.7 

3.7 

3.9 

4.3 

4.03 

3.5 

3.55 

8.5 

3u53 

a4 

3.0 
3.0 


Nov.    Dec. 


.,..  4.3 

....'  4.3 

....  4.1 

....'  4.1 

...   '  4.1 

....'  41 

....  4-2 

....  4.2 

....  4.2 

-■I  " 

....  4.3 

...-t  4.2 

....!  4.3 

4.0  '  4.2s 


I 


Daily  discharge,  in  second-feet,  of  Spanish  Fork  near  Lake  Shore,  Utah,,  for  1905. 


Day.  Jan. 


I 


1 

2.... 

3.... 

4.... 

5.... 

6.... 

7 

8.... 

9.... 
10. . . . 

11 

12.... 
13.... 
14....' 
15.... 
lfi-...| 


Feb. 


Mar.  I  \pr. 


I 


53.0 

71.0 

22.5  !  95.5 

28.0     85.5 

29.5     81.2 

23.0 

76.0 

41.0 

73.0 

29.5 

72.2 

45.5 

66.0 

46.0 
30.0 
58.5 
66.0 
58.5 
75.0 
59.0 
60.0 


58.0 
64.5 
66.0 
36.0 
30.5 
50.0 
49.0 
59. 5 


67.0 
71.5 
68,0 
67.0 
72.0 
71.5 
27.5 
39.0 
41.5 
42.0 
37.5 
41.0 
42.5 


77.0 
65.0 
63.5 
61.0 
62.5 
66.0 
76.0 
83.5 
92.0  I 
129.0 
117.5 
108.0 
100.0 


May.   Nov.    Dec. 


48.5  |104.0 
45.5  106.5 
42.0  I1OS.O 


83.0 
46.0 
38.2 
19.0 
10.3 
7.0 
6.5 
6.0 
6.5 
6.0 
6.5 
7.0 
6.5 
6.2 
6.5 
6.8 


31.5 
44.5 
44.5 
38.5 
43.5 
I  38.0 
I  34.7 
32.0 
32.0 
32.0 
38.0 
44.5 
44.5 
51.5 
51.5 
38.5 


Day. 


17... 

18... 

19... 

20... 

21... 

22... 

23... 

24... 

25... 

26... 

27.... 

28.... 

29.. 

30.. 

31.. 


Jan. 


62.0 
61.0 
53.0 
61.0 
62.0 
65.0 
71.0 
65.5 
64.5 
65.0 
66.0 
64.5 
63.5 
65.0 
65.5 


Feb. 


67.0 
67.5 
67.0 
67.0 
69.0 
70.6 
66.0 
66.5 
67.5 
70.6 
71.5 
65.5 


Mar. 


41.5 
43.0 
46.5 
5&0 
54.0 
58.0 
58.0 
51.0 
51.5 
38wO 
48.0 
45.0 
45.2 
46.5 
46.0 


Apr. 


108.0 
116.0 
106.0 
96.0 
80.5 
88.0 
80.0 
88w0 
80.5 
82.0 
90.0 
91.0 
80.0 
80.0 


May..  Nov.    Dec. 


Note.— Total  flow  ofri vor  diverted  for  irrigation  May  30  to  November  29.     Daily 
by  indirect  method  for  shifting  channels.     Discharge  interpolated  December  9  and 


discharge  obtaizwd 
31. 
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Estimated  monOdy  discharge  of  Spanish  ForJc  near  /.aire  Shore,  Utah,  for  1906. 

I         Discharge  in  spcond-feet. 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


Maximum. 


75 
05.5 
72 
129 


Minimum.      Mean. 


22.5 
30.5 
27.5 
61 


54.2 
66.0 
50.1 
90.1 


«3 

0 

17.9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

32.5 

0 

1.08 

51.5 

31.5 

42.7 

Total  in 
acre-feet. 


3,333 

3,665 

3,080 

5,361 

1,101 

0 

0 

0 

0 

0 

64 

2,626 


The  year. 


19,230 


SKVIER  RIVER  BASIN. 
vSKVIER  RIVER  NEAR  GUNNISON,  irTAH. 

Sevier  River  rises  ia  the  northwestern  part  of  Kane  County,  in  southern  Utah,  flows 
northeastward  to  a  point  near  Gunnison,  northwestward  nearly  to  Leamington,  and  then 
turns  sharply  to  the  southwest  and  discharges  into  Sevier  Lake. 

Tributary  streams  are  few,  San  Pitch  River  and  Salina  Creek  being  the  most  important. 
The  San  Pitch  joins  the  main  stream  about  3  miles  above  the  gaging  station,  but  since  its 
flow  is  usee'  for  irrigation  and  is  completely  controlled  by  storage  reservoirs,  it  furnishes 
little  of  the  supply.  Salina  Creek,  which  enters  about  15  miles  above  the  station,  is  subject 
to  rapid  run-ofT  and  during  flood  seasons  carries  an  immense  amount  of  sediment. 

There  is  considerable  irrigation  from  the  Sevier  above  Gunnison,  and  a  few  small  storage 
reservoirs  control  the  flood  discharge. 

The  station  was  established  June  29,  1900.  It  is  located  at  the  wagon  bridge  over  the 
Sevier  about  4  miles  west  of  Gunnison,  on  the  road  to  Westview  precinct. 

The  channel  is  straight  for  about  300  feet  above  and  below  the  station,  with  banks  suflS- 
ciently  high  to  prevent  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel 
and  is  smooth  and  apparently  permanent.  The  current  is  sluggish  at  low  water,  but  at 
ordinary  stages  ranges  from  2  to  3  feet  per  second.  At  the  high-water  section  the  velocity 
is  greatest  at  the  right  side,  decreasing  somewhat  uniformly  toward  the  left,  where  it  is  low. 
Floating  ice  during  the  winter  season  may  make  records  at  certain  stages  impossible. 
There  is  a  free  flow  at  the  low-water  but  not  at  the  high-water  section. 

During  ordinary  stages  discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge,  the  floor  of  which  is  marked  at  5-foot  intervals,  beginning  at  the  bridge  pile  to  which 
the  gage  is  attached,  this  being  the  initial  point  for  soundings.  At  extreme  low  water  the 
velocity  at  this  point  is  too  low  for  favorable  results,  and  measurements  are  made  by  wading 
at  a  point  about  75  feet  below  the  bridge,  marked  by  a  2  by  4  inch  post  on  each  bank.  The 
initial  point  for  soundings  at  this  section  is  the  post  on  the  left  bank. 

The  gage  is  read  daily  by  L.  H.  Erickson,  a  farmer.  The  original  gage  is  a  1  by  4  inch  piece 
of  redwood  nailed  vertically  to  a  bridge  pier  on  the  right  bank  on  the  upstream  side  of  the 
bridge.  In  January,  1905,  a  new  6  by  6  inch  inclined  gage  was  established  at  a  point  about  25 
feet  below  the  old  one.  It  is  fastened  to  double  posts  set  in  the  bank.  Both  gages  have  the 
same  datum  and  are  referred  to  bench  marks  as  follows:  (1)  A  large  spike  driven  into  the  side 
of  a  cedar  post  46  feet  S.  74°  E.  from  the  gage ;  elevation,  8.55  feet.  (2)  A  nail  in  the  top  of 
railing  post  at  the  northeast  comer  of  the  bridge  13  feet  north  of  the  gage;  elevation,  13.18 
feet.  (3)  A  United  States  Geological  Survey  standard  iron  post  set  in  the  ground  153  feet  S. 
84 ^^  30'  E.  from  the  old  gage;  elevation,  10.10  feet.  Elevations  are  above  datum  of  gage, 
IRR  176—06 5 
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Infonnation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS  =  Water-Supply  Paper): 

Description:  WS  51,  p  425;  66,  p  12G;  85,  p  88;  100,  pp  147-148;  133,  pp  2n-278. 

Diflcharge:  WS  51,  p  425;  66,  p  126;  85,  p  88;  100,  p  148;  133,  p  278. 

Discharge,  monthly:  Ann  22,  iv,  p  420;  WS  75  p  197;  85,  p  90;  100,  p  149;  133,  p  280. 

Gage  heights:  WS  51.  p  426;  66,  p  126;  85,  p  89;  100,  pp  148-149;  133,  p  279. 

Ilydrograph:  Ann  22,  iv,  p  420. 

Rating  tables:  WS  52.  p  521;  66,  p  176;  85,  p  89;  100,  p  148;  133,  p  280. 

Diadiiorge  meaimrementa  of  Sevier  River  near  Gunniatm,  Utahf  in  1905. 


Date. 


Hydrographer. 


January  19  «...  I  C.  Tanner 

Febrary  7a do 

April  23 W.  G.  Swendsen. 

June  19 1  C.  S.  Jarvis 

July  1 do 

August  11 do 


Width. 

1 

Area  of 
section. 

Mean 
wlocity. 

Feet  per 
second. 

hei^. 

Di5- 
chatp'. 

1 
Feet.   ' 

Feet. 

Seamd- 
feet. 

50 

123 

2.60 

2.25 

oJO 

so' 

120 

2.50 

2.» 

301 

36| 

35l 

1.47 

.80 

53 

35  < 

32' 

1.51 

.76 

m 

30 

22 

.89 

.42 

30 

29 

25  ' 

1 

1.17 

.53 

30 

a  Measun^d  at  bridge. 
Daily  gage  height,  in  feet,  of  Sevier  River  near  Gunnison,  Utah,  for  1905. 


Day. 


I 


Jan.  !   Fel). 


Mar.      Apr.     May.    June.    July.  !  Aug.     Sept.     Oct.      Nov.     Dec. 


2                          '     .             . 

3 

4 ' ' 

5 

6 

1              1 

2.3 

2.2 

8 

2.2 

9 

,              1 

2.16 

10 

1              1 

2.22 

11 

1              i 

2. 18 

12 

i 

2.26 

13 

2.6 

14 

1 

3.1 

15 

1 

2.0 

16 

2.0 

17 

1 

2.02 

18 

2.0 

2.0 

19 

'    2.25 

2.0 

20 

2.2 

2.0 

21 

2.2 

2.12 

22 

2.2    ' 

2.22 

23 

'    2.0C 

2.20 

24 

'    2.2 

2.38 

25 

.     2.22 

2.38 

26 

2.24 

2.38 

27 

1    2.26 

2.3 

28 

2.22 

2.3 

29 

'    2.22 



30 

2.26  ' 

31 

2.24 

2.4 
2.4  ' 
2.44  I 
2.34  ' 
2.28  I 
2.1  j 
1.88  I 

1.76 

1.96 

1.9    I 

1.88  I 

1.84 

1.8 

1.76 


1.1 

1.1 

1.1 

1.1 

1.14 

1.1 

1.1 

1.12 


.1 


1.64 
1.6 
1.58 
1.62 
1.56  I 

1.5     . 
1.4 
1.4    , 
1.34  I 
1.24 

I 

1.16  i 
M 
1.14  I. 


1.12  j 

1.12  ! 

1.06  I 

1.0 
.9  I 
.9  ! 
.86  I 
.84  I 
.78  ' 
.8  ■ 
.8 

.78  I 
.78  I 

.9    ; 

.82  I 

.78 
.78  ' 


.72  ' 

•7    1 


.72  I 

.7     I 


.76  ' 
.78  I 
.84 
.96  I 
.98  ! 

1.0 

1.04  I 

1.24 

1.56 

1.58  I 


1.66 

1.7 

1.74 

1.76 

1.94 

2.44 

3.25 

3.23 

3.3 

3.32 

3.22 

3.24 

2.6 


2.8  I 
2.86  I 
2.96  I 
2.7  I 
2.46  , 

2.38 ; 

2.36  ' 
2.24  I 
2.2  I 
1.76 
1.76  ! 
1.56 
1.2  I 
1.1 

.9 

I 
.9 

.8 

.82  I 

.82  ' 


.56  I 
.52 

.5    I 
.46 

.44 
.42  I 
.4    I 
.4    I 
.4 


•'*     I 

.4 

.42 

.4     ' 

.4 

.42  1 

.4 

.4 

.4 

.4 

.42 

■  42  , 

.4 

.4 

.4 


•*     I 

.4 

.4 

•^    , 
.44, 


.52  , 


.5 
.5 

.5     , 
.5 

.5    , 
.5 
.54 
.54 

.54,; 

.54 
.54  I 

.56  1 
.56 
.56 
.56  I 
.56  j 
.56  I 
.56 
.56  = 
.58 
.58  ' 
.58  i 
.6 
.6 


.8    I 
.74 


.74  1 
.74! 
.76 
.9 


.72 

.7 
.7 
.7 

.7     ; 

.7  , 
.7  j 
.72  I 
.74  . 

.74, 
.78  I 
.78  I 
.8    I 


.86  l.U 

1.0  1.16  1.3 

1.0  1.16  1.2 
1.02  1.16,  1.2 
1.06  1.14  1.14 
1.06  1.14  l.lc> 
1.08  1.16  1.16 

1.1  1.16  IAS 

1.1  1.14  1.16 

1.14  i    1.14    

1.16  '    1.12  1.16 

1.18  1.12  I.IS 

1.18  1.12  1.2 

1.2  1.12  1.2 
1.18  1.14  1.1^ 

1.14  1.12    

1.1  1.12    

1.1  1.1      

1.1  1.1    ' 

1.1  1.1      

1.12  1.1      

1.16  I    1.1     

1.16  1.12   

1.16  ■    1.12    

1.16  1.12    

1.14  1.12    

1.14  1.14    

1.16  j    1.14  , 

1.16  !    1.14    

1.16  1.14    

1.18  


Note.— River  frozen  January  1-17  «uid  Dwember  16-31, 
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Station  rating  tahU  for  Sevier  River  near  Gunnison,  Utah,  from  January  18  to  December 

16, 1905. 


height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

,  Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-fret. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.40 

17 

1.20 

101 

2.00 

1            ^ 

2.80 

474 

1     aso 

24 

1.30 

116 

2.10 

1             278 

2.90 

fi06 

1      o.eo 

32 

1.40 

132 

2.20 

1             303 

aoo 

539 

1      a7o 

41 

l.fiO 

140 

2.30 

!             329 

3.10 

573 

0.80 

51 

i.eo 

168 

2.40 

i             356 

3.20 

608 

aoo 

62 

1.70 

188 

2.50 

1             ?84 

3.30 

644 

1.00 

74 

1.80 

209 

2.60 

1             413 

3.40 

681 

1.10 

87 

1.90 

231 

2.70 

1             443 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  ia  based  on  six  discharge 
measurements  made  during  1905.  It  Is  well  defined  between  gage  heights  0. 4  foot  and  1  foot  and  fairly 
well  defined  above  1  foot. 

EtHmated  monthly  discharge  of  Sevier  River  near  Gunnison,  Utah ,  for  1905. 
(Drainage  area,  3,986  square  miles.] 


Month. 


I         Discharge  in  second-feet. 


I  Maximum.   Minimum,  i    Mean. 


January  18-31.. 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-15. 


319  ' 
573  ' 
367  t 

92  I 
651  I 
525  I 

26| 

69  ' 

62 
101 

95 
116 


I 
254 

254 

87 
41 

41  ! 

17  i 

17  I 

24  I 

41  . 

.58  1 

^\ 

93  , 


303 

318 

199 
67.0 

222 

164 
18.4 
32.3 
46.2 
89.3 
91.4 
98.3 


Tbe  period.. 


I 


Run-off. 


Ic^l^l      Socond-f«>t  Depth  in 
acre-ipei.     p^^.  ^^^^     inches. 

mile. 


8.414  1 

0.076    ' 

0.040 

17,060 

.080    ' 

.083 

12,240 

.050    ' 

.058 

3,987 

.017 

.019 

13,650 

.056    i 

.065 

9,759 

.041     , 

.046 

1,131 

.0046  1 

.0053 

1,986 

.0081 

.0093 

2.749  j 

.012    , 

.013 

5,491  ' 

.022 

.025 

5.439  1 

.023 

.026 

2.925  ! 

.025    ' 

.014 

}t%430    ... 

Note.— Dlachaige  Interpolated  on  days  when  gage  heights  were  missing. 

SAN  PITCH  RIVER  XEAR  GUXNISON,  UTAH. 

San  Pitch  River,  which  enters  Sevier  River  from  the  north,  flows  throughout  its  course 
in  a  well-defined  channel  with  no  overflow.  Over  the  lower  portions  of  the  area  evapora- 
tion and  seepage  doubtless  exceed  inflow  to  the  stream.  There  are  small  tracts  of  irrigated 
land  at  various  points  along  the  river,  and  a  storage  reservoir  about  10  miles  above  the 
gaging  station  completely  controls  the  flow.  The  tributaries  are  few  and  mostly  inter- 
mittent. Manti  Creek,  which  enters  at  a  point  about  11  miles  alx>ve  the  station,  drains 
a  barren  area  and  is  subject  to  rapid  run-off.  Its  discharge  may  vary  from  4  to  150  second- 
feet,  but  it  enters  above  the  reservoir  dam  and  is  thus  completely  controlled  before  reach- 
ing the  gaging  station. 

The  station  was  established  June  30,  1900.  It  Is  located  4  miles  northeast  of  Gunnison 
about  one-ei^th  mile  west  of  the  Rio  Grande  Western  Railway,  west  of  the  second  farm- 
bouse  along  the  railroad  track  north  of  Gunnison  station. 
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The  channel  is  straight  for  alx>ut  100  feet  above  and  is  slightly  curved  below  the  st&tifm 
Both  banks  slope  gradually  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  iKi- 
stream  is  composed  of  sand  and  gravel,  and  is  smooth  and  apparently  permanent.  Tli*- 
velocity  is  high.     Information  in  regard  to  winter  conditions  is  indefinite. 

Discharge  measurements  are  made  by  wading  at  a  point  ne^tr  the  gage,  where  a  t£g;^-d 
wire  is  stretched.  The  initial  point  for  soundings  is  the  west  side  of  the  supporting  pM 
on  the  left  bank. 

The  gage,  which  is  read  daily  by  Oliver  Peterson,  is  a  vertical  staff  driven  into  thr- 
stream  bed.  It  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  cedar  post  set  about 
45.5  feet  west  from  the  gage;  elevation,  5.96  feet.  (2)  Top  of  nail  driven  into  top  «.f 
stake  set  aliout  150  feet  S.  84°  E.  from  the  initial  point;  elevation,  10.36  fefi. 
Elevations  are  above  datum  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  iht 
United  States  Geological  Survey  (Ann = Annual  RepoFt;  WS= Water-Supply  Paper;: 

Description:  WS  51.  p  425;  66,  p  125;  85.  p  W;  100.  p  150;  133,  p  281. 

Discharge:  WS  51.  p  425;  66.  p  125;  85.  p  94;  100,  p  150;  133,  p  281. 

Discharge,  monthly:  Ann  22,  iv.  p  419;  WS  75.  p  196:  85,  p  98:  100.  p  152;  133,  p  283. 

Gage  heights:  WS  51,  p  425;  66,  p  125;  85,  p  95;  100,  p  151;  133.  p  282. 

Hydrograph:  Ann  22,  iv,  p  419. 

Rating  tables:  WS  52,  d  521;  66.  p  176;  85.  p  95;  100,  p  151;  133,  p  282. 

Discharge  measurements  of  San  Pitch  River  near  Gunnison^  Utah,  in  1905. 


Date. 


Ilydrographer. 


C.  Tanner. 


January  18. 

June  19 ,  r.  8.  Jarvis. 

July  1 do 

August  12 1 do 


I 


wirith  I  -^^^  ^^       Mean 
I  ^^^^^-   section,  j  velocity. ! 


Feet. 

Square 
feet. 

Feet  per 
second. 

23 

20 

0.60 

31 

40 

2.92 

29 

38 

2.63 

29 

40 

2.88 

Gage 
height. 


Feet. 
1.76 
2.46 
2.40 


DU- 

chaigr. 

Sectmd- 

ferU 


llfi 


T)a\ly  gage  height,  in  feet,  of  San  Pitch  River  near  Ounnison,  Utah,  for  1905 


Day.  I  Jan.  |  Feb. 


1 

2 ' 

3 i 

4 1 

5 1 

« I 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

i 


1.78 

1  78 

1.78 

1.78 

1.8 

1.8 

1.8 

1.78 

1.78 

1.78 

1.8 

1.8 

1.73  I 

1,78  ' 

1.76  I 

1.78  ' 

1.78 

1.76 

1.78 

1.76 


Mar.     Apr.     May. 


1.78  ' 
1.9    j 

1.9      ; 

1.9    ! 


1.88  I 
1.86  ' 
1.84 
1.8    I 
1.74  . 
1.74  \ 
1.72  ' 
1.7    ' 
1.7 
1.7 
1.68 
1.68 
1.68 
1.68 
1.68  , 


1.8 

1.78 

1.78 

1.76 

1.76 

1.76 

1.74 

1.7 

1.7 

1.68 

l.(i8 

1.7 

1.72 

1.73 

1.78 

1.78 

1.78 

1.78 

1.78 

1.8 


1.76 

1.78 

1.78 

1.78 

1.78 

1.78 

1.8 

1.8 

1.8 

1.84 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

V82 

1.84 

1.84 

1.84  I 


2.44 

2.4 

2.3 

2.3 

2.3 

2.36 

2.3 

2.32 

2.5 

2.5 

2.5 

2.5 

2.52 

2.6 

2.6 

2.78 

2.74 

2.52 

2.8 

2.34  I 


June. 

3.0 

2.9 

2.76 

2  8 

3.1 

2.82 

2.88 

2.9 

2.88 

2.86 

3.0 

3.14 

2.88 

2.9 

2.88 

2.8 

2.7 

2.78 

2.6 

2.52 


July. 

2.44 

2.56 

2.54 

2.54 

2.5 

2.58 

2.6 

2.68 

2.66 

2.64 

2.66 

2  64 

2.64 

2.6 

2.64 

2.64 

2.6 

2.6 

2.6 

2.6 


Aug.     Sept.  '   Oct.      Nov.     Dpc. 


2.54 

2.5 

2.52 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.6 

2.6 

2.56 

2.46 

2.44 

2.44 

2.46 

2.42 

2.4 

2.38 

2.36 


2.0 

2.06 

2.04 

2.06 

2.08 

208 

2.02 

2.04 

2.02 

2  02 

2.04 

2.02 

2.0 

2.06 

2.06 

2.04 

2.03 

2.02 

2.02 

2.02 


I 


I 


I 


2.08 

2.04 

2.04 

2.02 

2.02 

2.02 

2.0 

2.0 

2.0 

2.0 

1.94 

1.94 

1.94 

1.94 

1.94 

1.92 

1.94 

1.94 

1.94 

1.96 


1.96 

1.96 

2.0 

2  0 

1.98 

1.96 

1.96 

1.96 

1.98 

1.96 

1.92 

1.92 

1.92 

1.92 

1.92 

1.92 

1.92 

1.94 

1.94 

1.96 


1.9 
1.9 
19 
1.9 
1.9 
ISC 
1.9 
lA* 

IS* 

l.N* 
l.V 

L9 

1  9 

1.9 

1.9 

1.92 

1.92 

LM 

1.^ 


I 
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Daily  gags  height,  in  feet,  erf  San  Pitch  River  near  Gunnison,  Utah,  for  1905 — Continued. 


Dally. 

Jan. 

Feb. 

Mar. 

Apr. 

21 

1.74 
1.74 
1.74 
1.74 
1.74 
1.74 
1.74 
1.7« 
1.74 
1.74 
1.74 

1.68 
1.78 
1.72 
1.74 
1.78 
1.78 
1.78 
1.8 

1.8 
1.8 
1.78 
1.78 
1.78 
1.66 
1.66 
1.68 
1.66 
1.68 
1.73 

1.84 

1.8 

1.82 

1.88 

1.8 

1.9 

2.0 

2.34 

2.34 

2.36 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31... 

May.  ,  June. 


2.54  I 
3.24  I 
2.8    I 
2.78  ' 
2.7    I 
2.6    , 
2.5    I 
2.6 
2.4 
2.32 
2.6 


2.4 

2.5 

2.42 

2.44 

2.38 

2.34 

2.42 

2.4 

2.42 

2.42 


July. 

Aug. 

Sept. 

Oct. 

2.6 

2.36 

2.02 

1.96 

2.6 

2.36 

2.02 

1.96 

2.58 

2.36 

2.02 

1.96 

2.54 

2.36 

2.0 

1.96 

2.54 

2.36 

2.0 

1.96 

2.54 

2.3 

2.0 

1.96 

2.54 

2.24 

2.0 

1.96 

2.54 

2.22 

1.96 

1.96 

2.56 

4.15 

2.3 

1.96 

2.56 

2.36 

2.08 

1.96 

2.56 

2.2 

1.96 

Nov. 

2.0 

2.0 

1.88 

1.88 

1.88 

1.9 

1.92 

1.9 

1.9 

1.9 


Dec. 


1.96 

1.9 

1.86 

1.86 

1.86 

1.86 

1.86 

1.86 

1.86 


Station  rating  table  for  San  Pitch  River  near  Gunnisony  Utah,  from  January  1  to  December 

SI.  1906. 


1 


Feet. 
1.70 
1.80 
1.90 
2.00 


Second-feet. \\  Feet. 

10    li  2.10 

15    J  2.20 

24     I  2.30 

35    I  2.40 

I' 


I 


Second-feet. 

«  I 

64 

82 
102    ! 


Feet. 
2.50 
2.60 
2.70 
2.80 


Discharge. 

i  rS^t. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

123 

2.90 

227 

146 

3.00 

258 

171 

3.10 

290 

198 

3.20  • 

i 

324 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
ments made  during  1902-1905.    It  is  well  defined  between  gage  heights  1.65  foct  and  2.5  feet. 

Estimated  monthly  discharge  ftrfwan  Pitch  River  near  Gunnison,  Utah,  for  1906. 
[Drainage  area,  836  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year, 


Dischaige  in  second-feet. 


Maximum.   Minimum.      Moan. 


15 

24 

15 

94 

338 

304 

166 

720 

82 

46 

35 

30 


338 


11 
9 
8 
13 
82 
90 
110 
64 
30 
26 
22 
20 


13.3 
14.1 
12.1 
24.2 

136 

179 

143 

126 
40.5 
32.0 
28.1 
23.9 


64.3 


Total  in 
acre-fTOt. 


818 

783 

744 

1,440 

8,362 

10,650 

8,793 

7,747 

2,410 

1,968 

1,672 

1,470 


46,860 


Run-off. 


0.016 
.017 
.014 
.029 
.163 
.214 
.171 
.151 
.048 
.038 
.034 
.029 


.077 


0.018 
.018 
.016 
.032 
.188 

.2:® 

.197 
.174 
.054 
.044 
.038 
.033 

1.05 


Note.— Open-channel  curve  assumed  to  apply  throughout  the  year  as  the  stream  is  known  to  freeze 
but  slightly  at  this  station. 
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STREAM   MEASUREMENTS   IN   1905,  PART   XII. 
HUMBOLDT  SINK  DRAINAGE. 


The  only  stream  of  importance  draining  into  Humboldt  Sink  is  Humboldt  RiTer,  the 
basin  of  which  is  described  below. 

HUMBOLDT  RIVER  BASIN. 
IXESCRIPTION  OF  BASIN. 

Humboldt  River  rises  in  the  extreme  northeastern  part  of  Nevada,  flows  west  and 
southwest  across  the  structural  features  of  the  country,  and  enters  Humboldt  Lake, 
whence  its  waters  find  their  way  into  Humboldt  Sink.  The  tributaries  follow  the  general 
direction  of  the  mountain  ranges  and  flow  either  to  the  north  or  to  the  south.  During  low 
stages  the  water  of  the  river  is  almost  wholly  diverted,  and  for  the  future  development 
of  the  country  recourse  must  be  had  to  the  construction  of  storage  reservoirs. 

Of  the  tributaries,  North  Fork  enters  the  stream  west  of  Peko,  Nev.,  and  South  Fork 
about  10  miles  below  Elko.  Pine  Creek  comes  in  from  the  south  near  Palisade,  Nev. 
Marys  River  is  one  of  the  headwater  branches. 

NORTH   FORK  OF  HUMBOLDT  RFV^ER   NEAR  ELBURZ,  NEV. 

This  station  was  established  October  10,  1902.  It  is  located  about  one-fourth  mile 
above  the  junction  of  North  Fork  with  the  main  River  and  150  feet  below  the  Southern 
Pacific  Railroad  bridge.  It  is  2  miles  west  of  the  Southern  Pacific  Railroad  statk>n  at 
Elburz.    The  nearest  post-oflBce  is  Halleck,  Nev. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  Both  banks  are  high, 
but  the  left  will  overflow  at  extreme  flood  stages.  The  l)ed  of  the  stream  is  composed 
of  gravel  and  silt  and  changes  slightly.  There  is  but  one  channel  at  all  stages,  and  the 
current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  on  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  A.  R.  Blevins,  is  an  inclined  4  by  4  inch  timber 
fastened  to  the  left  bank  just  above  the  cable.  The  l)ench  mark  is  a  4  by  4  inch  timber 
driven  into  the  ground  on  the  left  bank  20  feet  upistream  from  the  gage;  elevation  above 
zero  of  gage,  6.99  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  163;  133,  p  283. 
Discharge:  100,  p  ICA,  133,  p  284. 
Discharge,  monthly:  133,  p  285. 
Gage  heights:  100,  p  164;  133,  p  284. 
Rating  table:  133,  p  285. 

Discharge  measurements  of  North  ForJc  of  Humboldt  Rityer  near  Elburz,  Nev.,  in  1905. 


Date. 


Hydrographer. 


Width. 


W.  A.  Wolf. 


April  27. . . . 

May  20 do 

June  4 do. 

July  14 -.' do. 


Feet. 
37 
37 
37 


Area  of       Mean 
section,    velocity. 


Square 
feet. 

26 

27 

32 


Feet  per 
tecond. 

1.13 

1.18 

1.25 


heig 


Di»- 


Feet. 
3.30 
3.35 
3.50 
2.80 


Second- 
feet. 

29.5 

32 

40 

«1 


t 


a  Discharge  estimated. 


HUMBOLDT   KIVEB  BASIN. 


71 


Daily  gagt  \dgld,  in  feet,  of  North  Fork  of  Humboldt  River  near  Elburz,  Nev.,  for  1906. 


Day. 


Jan.      Feb.     Mar. 


1.. 
2.. 
3.. 
4. 

5. 
6., 

8.. 

9., 
10. 
11.. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

as. 

27. 
28. 
29. 
».. 
31. 


3.6 

a6 

3.6 

3.6 

3.6 

3.55 

3.55 

3.6 

3.6 

3.55 

3.55 

3.55 

3.55 

3.55 

3.6 

3.6 

3.6 

a6 

3.6 

3.8 

3.8 

3.8 

3.75 

3.7 

3.6 

3.6 

3.6 

a6 

3.6 

3.55 

3.5 


3.5 

3.5 

3.46 

3.4 

3.35 

3.35 

3.35 

3.3 

3.25 

3.2 

3.15 

3.3 

3.35 

3.4 

3.4 

3.4 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.25 

3.3 

3.3 

3.3 

3.25 

3.3 


3.4 

3.4 

3.45 

3.45 

3.5 

3.5 

3.5 

3.5 

1    "-' 
3.5 

I     3.5 

I  ^* 

I    3.4 
I    3.4 
I    3.4 
I    3.45 
'    3,45 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.45 
3.45 

as 

3.45 
3.45 
3.45 
3.5 


Apr.  I  May. 


3.5 
3.5 
a45 
a45 
3.A 
3.35 
I    3.35 
I    3.3 
3.3 
3.3 
I    3.3 

j  a  3 
I  a  25 
'  a  25 
i  a  2 
I  a25 

a  25 
I  as 
I   a  3 
,  as 
I  a35 

a  35 

I  '•' 

'  as 
I  a25 
I  as 
as 
as 
a  35 
a  4 


I 


a4 

as 

ass 

ass 

a  6 

a6 

a  6 

a  65 

a7 

a  65 

a6 

aH5 

a  7 

a  6 

as 

as 

a  45 

a  4 

ass 

ass 

as 

ass 

a  4 

a  45 

ass 

ass 

a  6 

a  6 

a  6 

ass 

a  6 


June. 

ass 

ass 

as 

ass 

as 

as 

as 

as 

as 

a45 

a  4 

ass 

as 

as 

ass 

a  4 

a  4 

as 

a  25 

a  2 

a  IS 

a  IS 

a  15 

a  IS 

ai 

ai 

ai 

ao 

ao 

ao 


July. 


Aug.     Sept. 


2.85  j 

2.8i 

2.8 

2.8 

2.8    I 

2.8    j 

2.8    ' 

2.8    I 

2.85  I 

2.85 

2.85 

2.85  I 

2.8    I 

2.8 

2.8    ' 

2. 75  ' 

2.75  I 

2.75 

2.75 

2.7 

2.7 

2.7 

2.6S 

2.65 

2.6 

2. 55 

2.4 

2. 32 

2.3 

2.25 

2.2    I 


2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.2 

2.3 

2.4 

2.5 

2.5 

2.5 

2.55 

2. 55 

2.6 

2.f) 


1    2.55 
I    2.55 
I    2.55 
I    2.55 
I    2.55 
'     2.55 
I    2.55 
I     2.55 
.    2.55 
I    2.55 
I    2.5 
]    2.5 
2.5 
I    2.5 
j    2.5 
2.5 
2.5 
'     2.5 
2.55 
2.55 
2.6 
I    2.6 
I    2.6 
'    2.6 
I    2.6 
I    2.6 
'    2.6 
I    2.6 
2.6 
I    2.6 


Oct. 


Nov.     Dec. 


2.6 
2.6 
2.6 
■2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

.a  I 

2.6  I 

2.6  I 

2.6, 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.7 

2.7 

2.8 

2.9 

2.9 

ao 
ai 
a  2 
as 


as 
as 
as 
as 
a  2 
ai 
ao 
ao 

2.9 
2.9 

ao 
ao 

2.9 

2.9 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

2.85 

2.9 

ao 
ao 


ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ac 
ao 
ao 
ao 
ao 
ai 
ai 
ai 
a  2 
a  2 
as 
a  4 
a  4 
as 
as 
as 
as 
as 
as 


Note.— Ice  conditions  exist  at  this  station  during  the  winter  months.    Ice  8  inches  thick  January  20. 

Station  rating  table  for  North  Fork  of  Humboldt  River  near  Elburz,  Nev.,  from  January  1 

to  December  31 ,  1905. 


^^1  Discharge. il^.     Discharge.  ||  ^l\    iDIsch..ge.;  ^%f,^     Discharge. 


Feet.     ^Second-feet 
2.30    i  0.0 


2.40 
2.50 
2.60 


.2 
.4 
.6 


Feet.  Second-feet 

2.70  I  0.8 

2.80  1. 

2.90  I  a 

aoo  I  8. 


Feet.  Second-feet. 
a  10  14 

a  20  20    j 

a  30  I  27 

a40  i  34   ' 


Feet.     Second-feet. 
a  50    I  41 

49 
57 


afiO 

a  70 
a  80 


Note.— The  above  tabic  is  applicablo  only  for  open-channel  conditions.  It  is  based  on  four  discharge 
meaaurements  made  during  1905.  Estimates  based  on  this  tabi»*  can  Ik-  considen^d  only  as  approxi- 
mate, and  especially  so  lorlow  stages.    Zero  flow  at  2.3  feet  is  based  on  observer's  statement. 
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Estimated  monthly  discharge  of  North  Fork  ofHumhddt  River  near  ETburz,  Nev.^for  19(^5. 
[Drainage  area,  1,020  square  mUes.] 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


The  year. . 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean.  ■ 

Second-leet 

Depth  in 
,   inche*. 

66 

41 

53.3 

3,277 

0.052 

aoso 

41 

17 

29.0 

1,611 

.028 

.029 

41 

34 

38,8 

2,386 

.033 

.(M 

41 

20 

28.9 

1,720 

.028 

.031 

57 

27 

43.8 

2,693 

.043 

.050 

45 

8 

28.0 

1,666 

.027 

.ff30 

2 

.0 

.96 

59 

.00094 

.0011 

.6 

.0 

.12 

7 

.00012 

.00014 

.6 

.4 

.50 

30 

.00049 

.otia>3 

27 

.6 

2.9 

178 

.0028 

.0032 

27 

.8 

7.8 

464 

.0076 

.OOKT. 

41 

8 

.19.1 

1,174 

* 

.019 

.ftS 

- 

0 

21.1 

15,270 

.021 

.2?? 

Note.— Open-channel  rating  table  applied  to  the  winter  months  without  correction.    Winter  esti- 
mates liable  to  some  error. 


SOUTH  FORK  OF  HUMBOLBT  RIVER  NEAR  ELKO,  NEV. 

This  station  was  established  August  29,  1896.  It  is  located  10  miles  southwest  of  the 
town  of  Elko,  at  Cislini's  (formerly  Mason's)  ranch,  and  about  6  miles  above  the  junctiun 
of  South  Fork  with  the  main  stream. 

The  channel  is  straight  for  some  distance  above  and  below  the  station  and  the  bank^ 
are  high.  The  bed  of  the  stream  is  composed  of  gravel  and  is  stable.  There  is  a  good 
site  for  a  reservoir  a  short  distance  above  the  station. 

Discharge  measurements  are  made  from  a  cable  and  suspended  car  at  a  point  1  mik* 
above  the  gage. 

The  gage,  which  is  placed  near  the  farm  of  the  observer,  M.  Cislini,  for  his  convenience, 
is  inclined  and  is  spiked  to  posts  driven  firmly  into  the  right  bank.  An  inclined  gage 
was  installed  November  22, 1902,  at  the  site  of  the  old  one,  the  4-foot  marks  of  the  old  and 
new  gages  coincitiing.  The  bench  mark  is  a  4  by  4  inch  timber  driven  4  feet  south  of  the 
gage;  elevation  above  gage  datum,  6.29  feet.  Anew  gage  was  installed  May  21,  19(V>. 
below  a  dam  which  was  built  just  below  the  old  gage.  All  gage  heights  for  1905  have  bet'n 
referred  to  this  new  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=^Vnnual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  18,  iv,  p  311;  WS  16,  p  156;  28,  p  146;  38  pp  327-328;  51,  p  396;  66,  p  105:  «.  p  H>1. 
100.  p  161;  133,  p  294. 

Discharge:  Ann  18,  iv,  p  311;  WS  16,  p  156;  28,  p  153;  38.  p  328;  51,  p  396;  66,  p  105;  85,  p  102;  100,  p  Itl; 
lai,  p  295. 

Discharge,  monthly:  Ann  19.  iv,  p  430;  20.  i v,  p  440;  21,  iv,  p  391;  22,  iv.  p  400;  WS  75,  p  182;  85,  p  101, 
100,  p  163;  133,  p  296. 

Discharge,  yearly:  Ann  20,  iv,  p  60. 

Gage  heights:  WS  11,  p  76;  16,  p  ir»5;  28.  pp  148-149;  38,  p  328;  51,  p  397;  66,  p  106;  85.  p  102;  100.  p  I'd, 
133,  p  295. 

Ilydrographs:  Ann  19,  iv,  p  430;  20,  iv.  p  441;  21,  iv.  p  301;  22,  iv,  p  400. 

Rating  tables:  Ann  19,  iv,  p  429;  WS  28,  p  154;  39,  p  452;  52,  p  520;  66,  p  174;  85,  p  102;  100,  p  ItS,  UJ. 
p296. 
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Discharge  measurementa  of  South  Fork  of  Humboldt  River  near  ElJcOf  Nev.,  in  1905. 


Date. 


April  26. , 


Hydrographer. 


W.  A.  Wolf. 


May  21 1 do. 

June  4 ! do. 


June  16. 
June  27. 
July  14., 


September  7 ...'...".  .do. 


.do. 
.do. 
.do. 


Width  .  Area  of 


I   Smtare 
Feet.        feet. 

109 

167 

157 

181 

122 


Mean 
velocity. 

Feet  per 
second. 

2.24 

3.81 

3.62 

4.30 

2.89 

1.40 


Gage 
height. 


Feet. 
1.55 
3.85 
3.60 
4.31 
2.88 
1.95 
.60 


Di»- 
charge. 

'  Second- 
j     feet. 

244 

636 

568 

779 

324 

120 

a.  5 


a  Estimated. 
Note.— Beginning  May  21  gage  heights  refer  to  new  datum. 


Daily  gojge  height,  in  feel,  of  South  Fork  Humboldt  River  near  Elko,  Nev.,  for  1906. 


Day. 


I 


I 


Jan.  I  Feb.     Mar.  ■  Apr.     May.  i  June.    July. 


I 


I 


10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
'^.. 
29.. 
30.. 
31.. 


0.5  . 


.5  1 

.5  I 

.5 

.5 

.5 

.6 

;;i 

.5  I 

.5  I 

.5  I 

.5  I 

•5  , 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 


0.85 

1.15 

1.15 

1.5 

1.5 

1.5 

1.15 

.5 

.5 

.5 

.5 

.5 

.4 

.4 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(°) 
(«) 
(«) 
(°) 
(«) 

.4 

.4 

.4 


(«) 
(°) 
(a) 
(«) 
(«) 
0.4 
.4 
(«) 
(«) 


I 


0.4 
.5 
.5 

1.15 
1. 15 
1.5 
1.65 
1.8 
1.8 
2.1 
2.3 
2.1 
2.1 
1.8 
1.8 
2,1 
2.1 
2.2 
2.2 
2.3 
2.3 
2,55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.3 


2.3 

2.1 

2.3 

2.55 

2.55 

2.55 

2.75 

2.9 

3.0 

3. 15 

3.15 

3.3 

3.35 

3.4 

3.5 

3.65 

3.75 

3.85 

3.S5 

3.85 

3.8 

3.7 

3.7 

3.6 

3.0 

3.5 

3.5 

3.6 

3.5 

3.55 

3.55 


3.55 

3.6 

3.6 

3.7 

3.7 

3.6 

3.7 

3.8 

3.9 

3.8 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.3 

4.1 

4.0 

3.8 

3.7 

3.5 

3.3 

3.2' 

3.1 

3.0 

3.0 

2.9 

2.8 


["Z 

tt  No  flow. 


2.75 

2.75 

2.8 

2.9 

3.0 

3.7 

2.9 

2.7 

2.6 

2.5 

2.4 

2.4 

2.4 

2.4 

2.45 

2.4 

2.2 

2.1 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.2 

1.1 

1.1 


Aug.  I  Sept. 


1.0  1 

1.0  I 

1.0  I 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

x.o| 

1.0  I 
1.0  I 
1.0  I 
1.0  I 
1.0  I 
1.0  j 
1.0  I 
1.0  I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0  I 

1.0  I 

.6 

.6 

.6 

.6 

.6 


.6 
.6 
.6 
.6 
.6 
.6 
.6 
-.6 

0 

0 

0 

0 

0 

0 

0 


Oct. 

Nov. 

0 

1.0 

0 

1.0 

0 

1.0 

0 

1.0 

0 

1.0 

0 

0 

1.1 

0 

0 

0 

0 

0 

0 

0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 



Dec. 
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Station  rating  table  for  South  Fork  Humboldt  River  near  Elko,  Nev.,  from  January  1  fo 

December  31,  1906. 


.elXt.     J>i«eharge. 


heigl 

Feet. 

0.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

1.60 


Secondnftet. 

I  0 

1 

I    ] 

12     ' 

>  18     I 

25      I 
33     > 

i  42 

52 
63    M 


Gage 
height. 

Feet. 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


Disehaige. 

Second-feet. 
88 
102 
117 
133 
150 
168 
189 
212 
238 
264  . 
292 
320 


Gage 
height. 

Feet. 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Discharge. 

Second-feet. 

350 
I  380 
I      410 

440 
I      470 

500 
I  530 
;  560 
I  592 
,  624 
I      656 


Gage 
height. 


Dtacfaaige. 


Feet. 

Seamd-fett.. 

4.10 

720 

4.20 

752 

4.30 

7»4 

4.40 

816 

4.50 

848 

4.60 

880 

4.70 

912 

4.80 

944 

4.90 

975    , 

5.00 

i;006    ! 

i 

Note.— The  above  table  i.s  applicable  onlv  for  open-channel  eondltioiis.  It  is  baaed  upon  7  diacfaaige 
measurements  ma<ie  during  1905.  It  is  fairly  well  defined  between  gage  heights  2  feet  ana  4  feet.  Below 
2  feet  the  table  is  based  on  one  measurement  at  0.6  foot. 

Estimated  monthly  discharge  of  South  Fork  Humboldt  River  near  Elko,  New,  for  1905, 
[Drainage  area.  1,150  square  miles.] 
I         Discharge  in  second-feet. 

Mean.    |  «<^'^f<*t. 


January 

February... 

March 

April 

May 

June , 

July 

August 

Septemijer.. 

October 

Noveral)er. . 
Deoemljer.. 


The  year. 


Maximum. 

Minimum. 

0 

0 

63 

0 

0 

0 

251 

0 

640 

150 

8J6 

320 

502 

25 

18 

18 

18 

0 

18 

0 

25 

18 

25 

25 

Run-off. 
.  Second-feel, 


0 
10.2 
0 
149 
465 
588 
187 
18 
4.7 
9.9 
24.7 
25 


,  I 


0 

567 

0 

8,866 

28,590 

34,990 

11,500 

1,107 

280 

606 

1,470 

1,537 


123 


89.520 


-™T*";-'- 


.0089  , 
0 
.190 
.404 
.511 
.163 
.016 
.0041 
.0086 
.021 
.022 


.107 


.0093 
0 
M45 


.570 
.1S8 
.018 
.00« 
.0099 
.023 
.(CS 


1.46 


iiUMKOLiyr  Hrvp:R  at  pai^tsade,  nev. 

This  station  was  established  November  27,  1902.  It  is  located  at  the  single-spaD  high- 
way bridge  one-fourth  mile  from  the  hotel  at  Palisade,  Nev.  There  is  a  railroad  brid^ 
about  500  feet  Ik?1ow. 

The  cliannel  is  straight  for  200  feet  above  and  300  feet  below  the  station.  The  right 
bank  is  low  and  liable  to  overflow ;  the  left  is  high.  The  bed  of  the  stream  is  composed  of 
gravel  and  sand  and  is  permanent.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  about  one-fourth  mile 
above  the  gage.  At  very  low  stages,  when  the  current  becomes  sluggish  at  the  cable, 
measurements  are  made  by  wading  a  short  distance  above.  The  initial  point  for  sound- 
ings is  the  zero  on  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  T.  H.  Jew^ell,  the  hotel  keeper,  is  a  vertical 
1  by  4  inch  board  spiked  to  the  right  abutment  of  the  bridge.     The  bench  mark  consists 
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of  a  spike  and  three  nails  driven  into  the  bridge  abutment  to  which  the  gage  is  fast^'ned; 
elevation  above  zero  of  gage,  7.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  85,  p  100;  100,  p  157;  133.  p  286. 
Disbcarge:  100,  p  158;  133,  p  286. 
Discharge,  monthly:  100,  p  159;  133,  p  288. 
Gage  heights:  85,  p  100;  100.  p  168;  133,  p  287. 
Rating  Uble  100,  p  159;  133,  p  287. 

Distharge  measurements  ofllHmhoUU  River  at  Palisade ^  Nev.,  in  1905. 
Ilydrographer. 


Date. 


April  27., 
May  20... 
June  4... 


W. 


•|- 


A.  Wolf. 

.do 

.do 


June  20 i do. 

June  27 do. 

July  15 ' do. 

September  8. do. 


Width. 


Feet. 
102 
105 
105 
105 
105 
97 
10 


Area  of       Mean    | 


section,    velocity. 


Square 
Jeet. 

258 


414 
358 
358 
204 
10 


Feel  per 
second. 

1.88 

2.33 

2.23 

2.12 

2.11 

1.40 

1.30 


Oace  Dis- 

heigbt.  I  charge. 


Feet. 
3.10 
4.10 
4.20 
3.85 
3.85 
2.35 
.90 


Second- 
feet. 

485 

850 

923 

759 

756 

284 

13 


Daily  gage  height  y  in  feet  f  of  Humboldt  River  at  Palisadey  Nev.,for  1905. 


Day. 


Jan.   Feb.  Mar.  Apr.  i  May.  June. 


> ••» 

2 1.95 

3 '  1.95 

4 1.95 

5 i  1.95 

6 1.95 

7 1  1.95 

8 '  1.9 

9 1  1.9 

10 1  1.8 

11 1.8 

12 1  1.7 

13 1.7 

14 1  1.7 

15 '  1.7 

16 1.7 

17 !  1.7 

18 ;  1.7 

19 !  1.75 

20 1  1.76 

21 !  1.8 

22 '  1.8 

23 '  1.8 

24 1  1.85 

25 1.95 

26 1.9 

27 \  1.9 

28 '  1.9 

29 '  1.9 

30 1  2.0 

31 ;  2.0 


2.0 

2.1  \ 
2.1 
2.2 

2.2  ' 
2.2  I 
2.2  I 
2.2  t 

2.1  I 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1, 

o'l 
2.2 

2.2  ' 

2.2  * 

2.3  ' 

2.3  I 
2.4 

2.4  , 
2.4  , 


2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

•..4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.45 

2.5 

2.5 

2.5 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 


1 


2.6  I 
2.6  I 
2.6  I 
2.6 
2.6  ' 
2.6  ' 
2.6  ' 
2.6  ! 
2.6 
2.6  1 
2.65  , 
2.75  I 
2.8 
2.8  ' 

2.8  ' 

2.9  ' 
2.9  ' 
2.9  ' 
2.9  I 
2.95  ' 
2.95 
2.95 
2.95  I 
2.95  ; 
2.95  i 
2.95  ; 
2.95  1 
2.95 
2.95  , 
2.95 


2.95 

3.0 

3.05 

3.1 

3.15 

3.2 

3.3 

3.3 

3.35 

3.4 

3.5 

3.5 

3.6 

3.65 

3.7 

3.8 

3.9 

4.0 

4.0 

4.2 

4.2 

4.2 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.7 

4.6 


4.6 

4.6 

4.6 

4.55 

4.55 

4.55 

4.5 

4.5 

4.5 

4.45 

4.45 

4.4 

4.2 

4.0 

4.0 

4.0 

3.95 

3.9 

3.9 

3.85 

3.85 

3.8 

3.8 

3.7 

3.7 

3.6 

3.5 

3.4 

3.3 

3.2 


July. 

3.2 

3.2 

3.15 

3.1 

3.1 

3.0 

2.9 

2.85 

2.8 

2.75 

2.7 

2.6 

*;.5 

2.4 
2.3 
2.3 
2.3 
.2 
2.1 
2.0 
2.0 
1.9 
1.9 
1.9 
1.8 
1.75 
1.75 
1.76 
1.75 
1.76 
1.6 


Aug. 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.3 

1.25 

1.2 

1.15 

l.l 

1.1 

1.1 

l.l 

1.1 

1.1 
1.1 
1.1 
1.1 


Sept.  '  Oct.  !  Nov.  Dec. 


1.15 

1.15 

1.15 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1. 


1.4 

1.4 

1.46 

1.46 

1.46 

1.46 

1.46 

1.46 

1.46 


I  1. 

I  1.45 

I  1.45 

I  1.45 
1.5 

I  1.5 

I  1.5 

I  1.5 

I  1.5.5 

I  1.55 

j  1.55 

:  1.6 

;  1.6 

1  1.65 
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Station  rating  table  for  Humboldt  River  at  PaJiaade,  Nev.^from  January  1  to  DeeettAer 

SI,  1905. 


hdgft.  pl^eharge. 


GaKe 
;lit. 


heigl 


Discharge. 


Gage 
height. 


Feet. 

Second-feet. 

Feet. 

Second-feet. 

,      Feet. 

Se 

1.10 

34    : 

2.10 

203 

3.10 

1.20 

4C 

2.20 

227 

a20 

1.30 

59 

2.30 

253 

3.30 

1.40 

72 

2.40 

280 

1        a40 

1.50 

86 

2.50 

306 

'        3.50 

1.60 

102 

2.60 

337 

3.60 

1.70 

120    , 

2.70 

367 

a  70 

1.80 

139    1 

2.80 

398 

3.80 

1.90 

159    ' 

2.90 

430 

3.90 

2.00 

180 

3.00 

463 

Discharge.  I 

Second-feet. \ 
498  I 
534 
570 
607 
645 
684 
724 
765 
807 


°W_     Di«=har8e-; 


heigl 

Feet. 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 


Second-feft  .^ 

850    I 
885    ! 
940    I 
9S5 
1,030 
1,075 
1,120 
1.170 
1,220 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  mea«- 
irements  made  during  1903-1905.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Humboldt  River  at  Palisade^  Nev.,for  1905. 
[Drainage  area,  5,014  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet 
Minimum 


Maximum. 

180 

280 

337 

440 

1,220 

1,120 

5.14 

102 

34 

72 

72 

120 


1,220 


120 

180 

280 

337 

440 

534 

102 
34 
34 
40| 
72  I 
T2  I 


34 


Mean. 


149 

216 

296 

397 

793 

884 

286 
66.6 
34.0 
54.7 
72.0 
85.2 

278 


Total  in 
acre-feet. 


9,162 
12,000 
18,200 
23,620 
48,760 
52,600 
17,580 
4,095 
2,023 
3,363 
4,284 
5,239 

200,900  I 


Run-off. 


Socond-frt?t  rw..^tK  in 
mile. 


.055 


Note.— Ice  conditions  not  known .  Open-channel  rating  table  applied  to  the  winter  months  without 
correction. 

ihtmboldt  uiver  near  golconda,  nev. 

This  station  was  established  October  24,  1894.  It  is  located  li  miles  north  of  the  town 
of  Golconda,  near  the  great  northern  bend  of  Humboldt  River  and  below  the  central  valley, 
and  is  about  12  miles  above  the  mouth  of  Little  Humboldt  River. 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  station.  The  banks  are 
moderately  high,  but  are  liable  to  overflow  at  extreme  high  water.  The  bed  of  the  stream 
is  of  gravel  and  sand  and  is  somewhat  shifting.    There  is  but  one  channel  at  all  stages. 

Measurements  prior  to  1904  were  made  from  a  cable  and  suspended  car.  Subsequeni 
measurements  have  been  made  from  the  upper  side  of  a  wagon  bridge,  constructed  during 
the  winter  of  1903-4,  10  feet  above  the  cable.  At  low  stages,  when  the  current  is  sluggish, 
measurement-s  can  be  made  by  wading  above  or  below  the  cable. 
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The  gage  was  read  during  1905  by  Charles  Shallenberger.  A  new  gage  and  bench  mark 
were  established  October  4,  1904,  replacing  the  inclined  gage  installed  November  28,  1902, 
which  was  fastened  to  the  left  bank  by  4  by  4  inch  stakes,  and  the  s^ro  of  which  had  the 
same  elevation  as  the  original  gage.  The  new  gage  is  a  4  by  4  inch  timber,  driven  vertically 
into  the  river  bed,  and  its  upper  end  is  securely  fastened  to  a  stringer  on  the  downstream 
side  of  the  north  or  right  end  of  the  wagon  bridge.  The  bench  mark  of  the  old  gage  was  a 
4  by  4  inch  timber,  driven  4  feet  north  of  the  cable  post  on  the  left  bank,  at  an  elevation  of 
10.75  feet  above  the  zero  of  the  gage.  The  new  bench  mark  is  the  head  of  the  lowest  rivet 
of  the  strut  at  the  northwest  comer  of  the  bridge;  elevation  above  zero  of  new  gage,  13.42 
feet.  The  new  bench  mark  is  0.48  foot  lower  than  the  old  bench  mark,  so  that  the  new 
gage  zero  is  3.15  feet  below  the  old  zero. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Reports;  Bull = Bulletin;  WS=Wat«r- 
Supply  Paper): 

Deacription:  Ann  18. iv, pp  30^-304;  Bull  131, p  52;  140, pp  217-218;  WS16,pl54;  28, p  146;  38,  p  329;  51, 
p  307;  66,  p  106;  85.  p  98;  100,  p  155;  133,  pp  288^289. 

Discharge:  Ann  18,  iv,pp  304-305;  Bulll3l,p92;  140,p218;  WS16,pl54;  28,pl53;  38,p329;  61,p397; 
66,  p  106;  85,  p  98;  100,  p  155;  133,  p  289. 

Discharge,  monthly:  Ann  18.iv,p  306;  19,Iv,p  427;  20,iv,p  438;  21,Iv,p  392;  22,lv,p  401;  Bull  140,  p 
220;  WS  75,  p  182;  85,  p  100;  100,  p  167;  133,  p  291. 

Dischargo,  yearly:  Ann  20,  Iv,  p  69. 

Gage  heights:  Bull  140,p  219;  WS  11, p  74;  16,p  154;  28,p  148;  38.p  329;  51, p  398;  66,p  107;  85,p  99; 
100,  p  156;  133,  p  290. 

Hydrographs:  Ann  19,  iv,  p  429;  20,  iv,  p  439;  21,  Iv,  p  392;  22,  iv,  p  401. 

Rating  tables:  Ann  19,iv,p  427;  WS  28,  p  154;  39.  p  452;  52,  p  520;  66,  p  175;  85,p  99;  100, p  156;  133,  p 
291. 

Discharge  measurements  of  Humboldt  River  near  Golconda,  Nev.,  in  1905. 


Date. 

Ilydrographer. 

W.A.  Wolf 

....do 

^^^^*^-;  section. 

SqwiTe 
Feet.   \     feet. 

63  i           200 

73  !            234 

Mean 
velocity. 

April  25 

May  19 

Feet  per 
second. 

0.58 

1.30 

1.33 

1.60 

1.43 

1.46 

June  2 

do • 

62  1            153 
62  1            160 
60  '            166 
3©              172 

June  15 

do 

June  28.   . 

..do 

July  13 

do 

September  6 

do 

i                  1 

Gage 
height. 

Dis- 
charge. 

Feet. 

Second- 
feet. 

6.55 

116 

6.95 

302 

5.98 

203 

6.40 

257 

6.30 

238 

6.35 

252 

3.10 

0.5 

a  Estimated. 
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Daily  gage  height,  in  feet,  of  Humboldt  River  near  Golconda,  Nev.,  for  1905. 


Day. 

1              1 
Jan.  1 

\ 

.:    5.7 

..       5.5  1 

1 

..       5.3 
5.5 

Feb. 
6.2 

Mar. 

Apr. 

• 
May. 

June. 
7.4 

July. 

Aug. 

4.7 
4.7 
4.6 
4.3 

Sept.  ' 

Oct.' 

Nov. 

V*H^, 

1 

3.0 

XO 

10 

2 

6.2 

7.0 

3 

5.9 

6.0 



5.9 

6.2 

6.5 
6u5 
6.5 

6.3 

3.0 
3.0 
3.0 

3.0 

ao 

aol 

ao 

10 

4 

5 

6.0 
5.0 

5.0 
6.0 
6.1 

6.2 
6.3 
6.3 

> 

6.4 
6.4 

6.0 
5.8 
6.5 

7.1 
7.0 
6.9 
7.0 

10 
as 

6 

4.1 
4.1 

3.1 

3.1 
3.1 

3.1  ! 

1 

8 

..       5.5 
I 

..       5.6 
5.3 

9 

6.8 
6.4 

2.9 

10 

6.2 
6.4 
6.2 
6.0 
6.0 

6.3 

6.0 
6.0 

5.9 
5.7 

11 

a9 

3.9 
3.7 
3.7 
3.6 

1 

12 

6.0 

6.2 
6.2 

6.8 
7.0 

6.4 

1 

2.9 

13 

14 

..       5.0; 

3.0 : 

3.0] 

2.9 ' 
2.8 

2.9 

ao 
ao 
ao 
ao 

2.9 

2.9 

15 

5. 0 

5.3 

aL6 
6.3 

..1      5.8 

1 

i 

::i""5."4", 

1 

J""57 
5. 4 

6.8 

5.6 
5.6 
5.6 

6.1 
6.3 



7.0 
7.0 
7.0 

2.9 

16 

17 

0.9 
6.9 
6.9 
7.0 

18 .V 

6.0 
6.0 

5.5 

a4 

2.9 1 

3.0 
2.9 
3.0 

19 

5.6 

.s 

20 

ao 

21 

5.4 
5.4 

3.3 
3.3 

3.0 
3.0 
3.0 

10 

22 

23 

5.7 

5.9 
5.9 
6.0 

6.0 
6.0 
6.0 
6.2 
5.9 

6.5 

7.0 

6.3 
6.5 

2,9 

2.9  ' 

3.0 ; 

2L9 

ao 
ao 

ao 
ao 

10 

24 

6.5 
6.4 

7.1 
7.3 

3.2 

11' 

25 

6.9 

6.1 
5.1 

5.0 
4.9 

26 

3.0 
3.1 



ai 
3.0 
3.1 

3.0 

IC 

27 

6.8 

7.3 

6.9 
6.5 

2.9 

28 

6.0 

6.4 
6.4 

3.0 
3.0 
2.9 

1 

3.0 
3.0 

ao ; 

It 

29 

..        5.4 
..        6.0 

7.0 

10 

30 

7.4 
7.4 

6.5 

31 

Station  rating  table  for  Humboldt  River  near  Golconda,  Nev,,  from  January  1  to  December 

SI,  1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

'     reet. 

Second-feet^ 

Feet. 

Second-feet. 

2.80 

0.0    1 

4.00 

39.0 

5.20 

132.0 

6.40 

247.0    ' 

2.90 

0.1 

4.10 

46.0 

5.30 

141.0 

6.50 

257.0 

aoo 

.3 ! 

4.20 

53.0 

5.40 

150.0    1 

6.60 

268.0    ' 

a  10 

.5 

4.30 

60.0 

5.50 

150.0 

6.70 

279.0 

a  20 

2.0 

4.40 

67.0 

6.60 

16&0 

6.80 

29ao 

a  30 

5.0 

4.50 

75.0 

5.70 

177.0 

6,90 

301.0 

a  40 

8.0 

4.60 

83.0 

5.80 

187.0 

7.00 

312.0    , 

a  50 

12.0 

4.70 

91.0 

5.90 

197.0 

7.10 

33ao 

a  60 

16.0 

4.80 

99.0 

6.00 

207.0    1 

7.20 

3310 

a  70 

21.0 

4.90 

107.0 

6.-10 

217.0    1 

7.30 

345.0 

a  80 

27.0 

5.00 

115.0 

6.20 

227.0 

7.40 

356.0 

aoo 

33.0 

5.10 

12a  0 

6.30 

237.0 

Note.— The  above  table  i.s  applicable  only  for  open-channel  conditions.  It  is  based  on  »ix  dischax|(e 
measurements  made  during^  U)05  and  the  form  of  previous  curves.  It  is  well  defined  between  ga^e 
heights  6  feet  and  7  feet.    Below  gage  height  6  feet  it  is  only  approximate. 
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Estimated  momjOdy  discharge  of  Humboldt  Rwer  jiear  Golconda,  Nev.yfgr  1905. 
[Drainage  aifa,  10,780  square  miles.] 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. . 
December.. 


Discha 

pgf  in  «»cond-f««t. 
Minimum.      Mean. 

Total  in 
acPP-(oet. 

Run-off. 

Maximum. 

S<'eond-(ert 

per  squaro 

mile. 

Depth  in 
inches. 

237 

115 

155 

9,531 

0.014 

0.016 

227 

168 

196 

10.880 

.018 

.019 

247 

168 

218 

13,400 

.020 

.023 

312 

187 

272 

16,180 

.025 

.028 

356 

247 

308 

18,940 

.029 

.033 

356 

197 

239        1 

14,220 

.022 

.024 

257 

95 

184 

11,310 

.017 

.020 

91 

.3 

25.0    1 

1,537 

.0023 

.0026 

.5 

.0 

.33 

19.6 

.000031 

.000035 

.3 

.1 

.23  1 

14.1 

.000021 

.000024 

.3 

•1 

.29 

17.3 

.000027 

.000030 

.3 

.1 

.22 

13.5 

.000020 

.000023 

The  year. 


133 


.012 


Note.— Ice  conditions  not  known.  Open-channel  rating  table  applied  to  the  winter  months  without 
correction.    Discharge  interpolated  on  days  when  gage  was  not  read. 

HUMBOLI>T  RIVER  NEAR  OREANA,  NEV. 

This  station  was  established  January  27,  1896.  It  is  located  near  Oreana,  Nev.,  about 
12  miles  northeast  of  Lovelocks.  The  results  of  the*  observations  at  this  locality  show 
the  amount  of  water  available  for  storage  at  the  po.ssible  reservoir  sites  in  the  vicinity  of 
Humboldt  station,  and  also  for  the  six  canal  systems  now  in  operation  l)elow  Oreana. 

The  channel  is  straight  for  300  feet  above  and  200  feet  lx»low  the  station.  The  right 
bank  is  high  and  will  not  overflow;  the  left  bank  will  overflow  only  at  extreme  high  water. 
There  is  but  one  channel  at  all  stages.     The  bed  of  the  stream  is  sandy  and  .shifting. 

Dischai^  measurements  are  made  at  high  water  by  means  of  a  cable  and  car  located 
at  the  gage.  At  low  water  measurements  are  made  by  wading  a  short  distance  below 
the  station. 

The  gage  was  read  once  each  day  during  1905  by  J.  J.  McCarthy.  The  original  gage 
was  located  at  the  old  Oreana  highway  bridge.  The  abutment  to  which  the  gage  was 
fastened  was  undermined  and  fell  May  26,  1897.  A  temporary  gage  was  u.sed  until  Sep- 
tember 8,  1897,  when  a  new  inclined  one  was  placed  on  the  left  bank  of  the  river,  about 
1)  miles  above  the  site  of  the  old  gage  and  opposite  the  section  house  of  the  Central  Pacific 
Railroad.  This  gage  was  washed  out.  The  present  gage  was  established  Noveml>er  29, 
1902.  It  is  vertical,  in  two  sections,  and  is  spiked  to  piles  at  the  site  of  the  old  dam.  The 
bench  mark  consists  of  four  nails  driven  into  the  pile  to  which  the  upper  section  of  the 
gage  is  fastened;  elevation  above  zero  of  gage,  o.OO  feet.  On  October  1,  1904,  the  gage 
rod  was  lowered  2.00  feet,  and  the  elevation  of  the  bench  mark  is  now  7.00  feet  above  the 
zero  of  the  gage: 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull=Bulletin:  WS=Wator- 
Supply  Paper): 

Description:  Ann  18,  !v,  p  306;  Bull  140,  p  220;  WS  16,  p  155:  28,  p  146;  38,  p  330:  51,  p  398;  66,  p  107; 
85,  p  96:  100,  pp  152-153;  133,  p  292. 

Discharge:  Ann  18,  iv,  p  307;  WS  16,  p  155;  28.  p  153:  38,  p  330;  51,  p  398;  66.  p  107;  85,  p  97;  100,  p  153; 
133.  p  292. 

Dlachacige,  monthly:  Ann  18,  iv,  p  308;  19,  iv,  p  428;  20,  iv,  p  439;  21,  iv,  p  393;  22,  iv,  p  402;  WS  75, 
p  183;  85.  p  98:  100,  p.  154;  133,  p  294. 

Plscharge,  yearly:  Ann  20,  iv,  p  60. 
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Qage  holghts-   \VS  11,  p  75;  16,  p  155;  28,  p  148;  38,  p  330;  51,  p  399;  66,  p  108;  85,  p  97;  100,  p  153;  I-U 

p2P3. 
Ilydrographs:  Ann  18,  iv,  p  309;  19,  iv,  p  429;  20,  iv,  p  440;  21,  iv.  p  393;  22,  iv.  p  402;  WS  75,  p  Iv 
Rating  tables:  Ann  18,  iv,  p  :«7;  19,  iv,  p  428;  \VS  28,  p  154;  39,  p  452;  52,  p  520;  66,  p  175:  &>,  p  v7 

100,  p  154;  133,  p  293: 

Discharge  measurements  of  Humboldl  R%v>er  near  Oreana,  Nev.f  in  1905. 

A  rea  of       Mean 


Date. 


Hydrographer. 


April  25 W.  A.  Wolf. 

May  18 do 

May  30 do 

July  12 do 

July  31 do 

September  5... do 


Width. 


Feet. 
60 
22 
20 
100 
100 
16 


section,    velocity,     height. 


Square  Feet  per 

feet.  second. 

39  1.34 

12  1.12  > 


10 
112 
100 

16 


1.06 
1.77  I 
1.70 
0.90  ' 


I 


Feet. 
2,11 
1.71 
1.61 
2,95 
2.75 
1.7S 


chdrp-. 


frft 


114 

175 
H 


Daily  gage  JieigJUy  in  feel,  of  Humboldt  River  near  Oreana  j  Xer\,for  1905. 


Day. 


Jan.  I  Feb.     Mar.     Apr.     May.    June.  \  July.     .Vug.     Sept.     Oct.     Nov.  ,  I^t. 


1 ' 

2 i 

:::::::::::::::| 

5 

6 

7 1 

8 , 

9 ' 

10 1 

'' 

12 ' 

13 

14 

15 ; 

16 

17 

IS ' 

19 

20 ' 

21 

22 ' 

23 

24 1 

25 1 

26 ' 

27 

28 1 

29 

=» I 

31 ' 


3.9 

3.0 

3.75 

2.6 

1.8 

1.6 

1.0 

2.76 

1.8 

1.75 

1.9 

3.6 

2.9 

3.1 

2.6 

1.96 

1.65 

1.0 

2.7 

1.8 

1.75 

1.9 

2.1 

3.4 

3.0 

3.1 

2.65 

1.8 

1.55 

1.0 

2.6 

1.86 

1.7 

1.9 

2.1 

3.6 

2.9 

3.1 

2.7 

1.75 

1.65 

1.65 

2.6 

1.86 

1.7 

1.9 

2.1 

3.5 

2.9 

3.1 

2.7 

1.75 

1.56 

1.6 

2.65 

1.8 

1.75 

1.95 

3  15 

3.4 

2.8 

3.1 

2.7 

1.6 

1.5 

1.65 

2.66 

1.8 

1.75 

1-95 

2.13 

3.4 

2.8 

3.1 

2.7 

1.65 

1.5 

1.8 

2.6 

1.85 

1.76 

I.9o 

2  1 

3.5 

2.7 

3.12 

2.6 

1.65 

1.8 

2.6 

1.85 

1.75 

1.9 

2.1 

3.4 

2.7 

3.11 

2.6 

1.64 

1.5 

2.95 

2.65 

1.8 

1.75 

1.9 

2.1 

3.2 

3.0 

3.11 

2.6 

1.65 

1.4) 

3.45 

2.65 

1.8 

1.8 

1.9    . 

2.1 

3,1 

3.1 

3.1 

2.55 

1.75 

1.4 

3  3 

2.5 

1.75 

1.8 

1.9 

'11 

3.1 

3.45 

3.45 

2.5 

1.7 

1.4 

.•'.26 

2.5 

1.75 

1.75 

1.9 

2.1 

3.2 

3.3 

3.3 

2.4 

1.7 

1.4 

2.9 

.   2.55 

1.76 

1.75 

1.95 

IK^ 

3.1 

2.94 

3.1 

2.4 

1.76 

1.35 

2.86 

2.5 

1.8 

1.8 

1.95 

iHi 

3.3 

3.1 

3.11 

23 

1.75 

1.35 

2.8 

2.45 

1.76 

1.8 

1.9 

21 

3.4 

3.3 

3.0 

2.3 

1.73 

1.36 

3.1 

2.4 

1.7 

1.8 

1.9 

2.1 

3.2 

3.4 

3.0 

2.25 

1.72 

1.35 

3.3 

2.35 

1.76 

1.75 

1.9 

2  1 

a2 

3.35 

3.0 

2.2 

1.73 

1.3 

a35 

2.3 

1.75 

1.76 

1.9 

2  1 

3.2 

3.4 

2.8 

2.25 

1.73 

1.1 

a36 

2.2 

1.7 

1.8 

1.9 

2.  'Ci 

3.2 

3.1 

2.8 

2.2 

1.73 

1.1 

2.8 

2.2 

1.75 

1.8 

1.9 

2  1 

3.2 

3.75 

2.9 

2.2 

1.73 

1.2 

2.7 

2.25 

1.75 

1.8 

1.95 

2  : 

3.0 

3.5 

2.7 

2.1 

1.73 

1.0 

2.75 

2.25 

1.76 

1.85 

1.95 

2  :3 

2.8 

3.0 

2.75 

2.5 

1.7 

1.0 

2.85 

2.3 

1.7 

1.85 

1.95 

•2.2 

2.8 

2.95 

2.7 

2.5 

1.7 

1.0 

2.7 

2.3 

1.7 

1.85 

1.95 

2  2.' 

2.9 

2.93 

2.7 

2.1 

1.65 

1.0 

2.75 

2.26 

1.7 

1.85 

1.95 

2  .> 

2.9 

3.75 

2.65 

2.0 

1.65 

1.0 

2.8 

2.2 

1.76 

1.9 

2.0 

2..> 

2.8 

3.7 

2.7 

2.0 

1.6 

1.0 

2.7 

2.1 

1.76 

1.9 

2.0 

2  ■/ 

2.8 

3.5 

2.7 

2.0 

1.65 

1.0 

2.85 

2.0 

1.76 

1.9 

2.05 

2  .V- 

2.9 

2.54 

2.0 

1.65 

1.0 

2.95 

1.9 

1.76 

1.9 

2.05 

2.4 

3.0 

2.51 

1.8 

1.65 

1.0 

2.8 

1.9 

1.76 

1. 85 

10^ 

2  4 

2.9 

2.6 

1.6 

2.76 

1.9 



1.85 

2.4 

Note.— Ice  coiuJitions  Junuary  1  to  February  19.     Water  stood  in  pools  June  22  to  July  3. 
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Station  rating  taUefor  Humboldt  River  near  Oreana,  Nev.,from  January  1  to  December 31,1906, 


Gage 

I  height. 

I  Feet. 
I  1.10 
;  1.20 
I  1.30 
-  1.40 
1.50 

'      i.eo 

1.70 
1.80 


Discharge. 


Second-feet. i\ 

0.0    I, 

1.0 
2.0 
3.5 
7.0 
'  12.0 

I  20.0 


Oago 
height. 

Feet. 
1.90 
2.00 
2,10 
2.20 
2..*» 
2.40 
2.50 
2.60 


Discharge. 

Second-feet. 

I  29.0    1 

I  40.0    I 

I  53.0 

I  67.0 

I  S2.0 

'  98.0 

I  115.0 

'  133.0 


Oago 
height. 

Feet. 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 


Discharge. 

Gaee 
hei^t. 

Discharge. 

Second-feet., 
152.0 

Feet. 

Second-feet. 

3.50 

335.0 

172.0 

3.60 

360.0 

193.0 

3.70 

385.0 

215.0    1 

3.80 

412.0 

238. 0    1 

3.90 

440.0 

261.0    1 

285.0    1 

310.0 

The  above  table  is  applicable  only  for  open-channel  conditions.  •  It  is  based  on  six  discharge  meae- 
urrments  made  during  1905.  Tt  is  fairly  well  defined  Ix^tween  gage  heights  1.6  feet  and  3  feet.  It  is 
only  approximate  below  gage  height  1.6  feet. 

Estimated  monthly  discharge  of  Humboldt  River  near  Oreana^  Nev.,for  1906. 
[Drainage  area,  13,800  square  miles.] 


Month. 


Discharge  in  socond-feet. 
Maximum. !  Minimum,  j    Mean. 


Run-ofF. 


Total  in 


1  ^'nZ^ir^V    '  Second-feet ! 
!  acre-feet.  ,  ^^     ^,^^  , 

mile. 


Depth  in 
inches. 


January I 

February i 

March i 

April I 

May I 

June I 

July I 

August I 

September i 

October i 

November 

December , 

The  year I 


398 
152 
34 
7 
322 
162 
24 
29 
46 
98 


172  I 
152  I 
117  I 

7 
0 

0  I 

29| 
12  I 
12! 
29| 
46  , 


260 

252 

209 
9C.0 
13.2 
1.94 

156 
95.3 
17.3 
20.0 
33.1 
62.7 


15,990 

14,000 

12,850 

5,712 

812 

115 

9.592 

5,860 

1,029 

1,230 

1,970 

3,865 


I 


0.019 
.018 
.015 
.0070 
.00096 
.00014 
.011 
.0069 
.0013 
.0014 
.0024    ! 


.0045 


J 


101 


73,020  I 


.0073 


.022 

.019 

.017 

.0078 

.0011 

.00016 

.013 

.0080 

.0014 

.0016 

.0027 

.0052 

.099 


NoTK.— Ice  conditions  January  1  to  February  19.    Open-channel  rating  table  applied  to  the  winter 
months  without  correction.    Winter  estimates  liable  to  considerable  error. 


SIERRA  NEVADA  DRAINAGE. 
PRINClPAIv  vSTRRAMS. 

The  Sierra  Nevada  drainage  area  includes  the  western  part  of  Nevada,  the  eastern  part 
of  California,  and  a  Hinall  part  of  south-central  Oregon.  The  principal  rivers  of  the  area, 
with  the  bodies  of  wa'.er  into  which  they  discharge,  are  the  following:  Truckee  River  into 
Pyramid  and  Winnemucca  lakes,  Walker  River  into  Walker  Lake,  Carson  River  into 
Carson  Sink,  Susan  River  into  Honey  Lake,  and  Owens  River  into  Owens  Lake. 

IKR  17(>— 06 6 
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STREAM    MEASUREMENTS   IN   1906,  PART   XII. 


TRUCKEE  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Upper  Truckee  River  rises  on  the  eastern  slopes  of  the  Sierra  Nevada,  in  Elldonulo  Gountr, 
Cal.,  and  flows  northward,  entering  Lake  Tahoe  from  the  south.  The  main  Truckee  leaves 
the  lake,  of  which  it  forms  the  outlet,  at  the  town  of  Tahoe,  in  e-ast«rn  Placer  County,  Cal.. 
flows  north  and  northeast,  and  dischai^es,  in  Washoe  County,  Nev.,  into  Pyraxnid  uaA 
Winnemucca  lakes,  which  have  no  outflowing  streams.  The  drainage  basin  is  wild  and 
mountainous,  the  highest  peaks  reaching  altitudes  exceeding  10,000  feet.  Lake  Taboe. 
which  lies  at  an  elevation  of  6,225  feet  above  sea,  has  an  area  of  193  square  miles  and  is  the 
largest  body  of  fresh  water  in  the  United  States  at  this  altitude. 

In  the  lower  part  of  its  course  the  Truckee  receives  several  important  tributaries,  among 
which  may  be  mentioned  Donner  and  Prosser  creeks  and  Little  Truckee  River,  the  latter 
uniting  with  the  main  stream  at  the  town  of  Boca.  Independence  Creek  is  a  branch  of  the 
Little  Truckee. 

TRUCKEE  RIVER  NEAR  WADSWORTH,  NEV. 

This  station  was  established  November  6,  1902.  It  is  located  one-fourth  mile  west  of 
the  school  at  the  Indian  agency  and  is  18  miles  north  of  Wadsworth,  Nev. 

The  channel  is  straight  for  200  feet  above  and  below  the  cable.  The  right  bank  b  low 
and  is  liable  to  overflow  beyond  the  cable  support  at  very  high  water;  the  left  bank  is  high 
and  will  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel  and  is  per- 
manent.   There  is  but  one  channel  at  all  stages.    The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  about  200  feet  belov 
the  gage.    The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  was  read  during  1905  twice  each  day  by  Edward  C.  Wood,  is  a  4  by  4 
inch  vertical  timber  spiked  to  a  cottonwood  tree  on  the  right  bank.  The  bench  mark 
consists  of  three  nails  driven  into  the  root  of  a  cottonwood  tree  18  feet  north  of  the  gage: 
elevation  above  gage  zero,  12.07  feet.  The  gage  was  disturbed  by  a  flood  early  in  Feb- 
ruary, 1904,  and  settled  0.31  foot,  so  that  the  elevation  of  the  bench  mark  is  12.38  feet 
above  the  zero  of  the  present  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Wat«r-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  188;  133,  pp  298-299. 
Discharge:  100,  p  188;  133,  p  299. 
Discharge,  monthly:  100,  p  190;  133,  p  300. 
Gage  heights:  100,  pp  188-189;  133,  p  299. 
Rating  table:  100,  p  189;  133,  p  300. 

Discharge  measurements  of  Truckee  River  near  Wadsworth^  Nev.,  in  1905. 


Date. 


Ilydrographer. 


May  18 W.  A.  Wolf. 

June8 do 

Fuly  11 ' do. 


I 


Width. 


Feet. 
124 
127 
120 


Area  of 
section. 


Square 
feet. 

528 

418 

254 


Mean 
velocity. 


Feet  per 
second. 

2.48 

2.15 

1.26 


Gase  Pi»- 

height.     cfaaige. 


'  Seamd" 

Feet.  feet. 

6.42  1.314 

5.85  »- 

4.58  321 
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Daily  gage  height,  in  feet,  ofTruckee  River  near  Wadsworth,  Nev.,for  1906. 


Day. 


'  Jan. 


1. 
2. 
3. 
4. 
5. 
6. 

8., 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
.17.. 

18. 

19. 

20.. 

21.. 

22. 

23.. 

24.. 

25.. 

26.. 

27.. 

28.. 

29.. 

30.. 

31.. 


-| 

.1    &3 

.|    fi.1 

6.0 

6.0 

6.0 

&0 

5.9 

5.85 

5.85 

5.85 

5.85 

I    5.96 

I    5.9 

I    &9 

I    5.9 
5.55 
5.5 
5.4 
5.32  I 
5l3    I 

5.3  I 
5l55  I 
5.68  i 
5.6  I 
5.55  I 
5.42  I 

5.4  I 
^4  I 
5.38  I 
5.3  I 
5.3 


Feb. 

&38 

5.57 

5.6 

6.7 

&65 

5.65 

5.4 

5.35 

5.3 

5.38 

5.55 

5.48 

5.4 

5.4 

5.6 

5.5 

5.5 

5.55 

5.55 

5.58 

6.0 

5.85 

6.02 

6.05 

6.2 

6.3 

6.35 

6.38 


Mar.  '  Apr.  j  May. 


I 


6.35 
6.38  I 
&4    ' 
6.4 

6.4  I 
6.48  ! 

6.5  I 
6.55i 
6.58  I 
6.55  I 
6.48  I 
6.5 
6.4B 
6.58 
6.5 
6.35 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
5.7 
5.65 
5.7 
5.65 
6.1 
6.0 
5.88 
5.78 
5.55 


I 


5.52 
5.6 
5.6 
i.8 
5.8 
5.88  I 
6.0    I 
6.0    I 
6.0 
6.1 
6.18 
5.98 
5.82 
5.78 
5.7 
5.7 
5.65 
5.65  I 
5.65  ! 
5.52  I 
5.3    I 
5.2    I 
5.18  I 
5.25  I 
5.35  i 
5.84  I 
7.12  I 
6.8    { 
6.68  ! 
6.7    I 


June.  I  July.  )  Aug. 


6.65 

6.55 

6.58 

6.75 

6.4 

6.35 

6.2 

6.2 

6.2 

6.25 

6.02 

5.95 

5.9 

5.95 

6.05 

6.22 

6.5 

6.95 

6.8 

6.7 

6.7 

6.82 

6.6 

6.12 

6.5 

as  j 

6.68  I 
6.45  I 
6.6    I 
6.52 
6.5 


6.38 

6.4 

6.3 

6.22 

6.15 

5.98 

592 

5.89 

5.85 

5.82 

6.08 

6.15 

6.4 

6.18 

a  12 

6.1 

6.0 

6.12 

5.92 

5.95 

5.85 

5.85 

5.7 

5.58 

5.45 

5.32 

5.15 

5,1 

4.92 

4.82 


4.85; 
4.82 
4.78  j 
4.05  I 
4.8 
4.82  ' 
4.75  ' 
4.64  I 
4.64  I 
4.52 
4.52  [ 

4.4         ; 

4.36 

4.35 

4.4 

4.36 

4.22 

4.1 

4.1 

4.0 

3.98 

3.06 

3.95 

4.0 

3.9 

3.88 

3.9 

3.9 

a88 

a  85 

3.85 


3.85 

3.82 

3.82 

3.8 

3.8 

a8 

3.9 
3.8 
3.8 
3.8 
3.8 
3.8 

as 

4.05 

4.0 

4.0 

a  95 

a  95 

4.0 

4.0 

4.0 

4.05 

4.18 

4.25 

4.25 

4.25 

4.2 

4.12 

4.0 

4.07 

4.05 


Sept.     Oct.      Nov.     Dec. 


I 


4.05 

4.1 

4.1 

4.07 

4.05 

4.25 

4.22 

4.25 

4.4 

4.4 

4.4 

4.3 

4.3 

4.25 

4.25 

4.25 

4.15 

4.17 

4.17 

4.2 

4.2 

4.4 

4.34 

4.22 

4.4 

4.51 

4.4 

4.52 

4.52 

4.5 


4.77  ' 
4.7  1 
4.65  ' 
4.52  I 
4.6     , 

4.4  I 
4.65  { 
4.75  I 
4.87 
4.95  j 
5.0 

5.0  I 
5.12 
5.02 
5.05 
5.27 
5.25 
5.2    i 
5.25  I 
5.1 
5.2 
4.92 
5.0 
4.95 
4.9 
5.a5 

5.1  ' 

5.05  I 
5.05  i 
4.95  I 


5.1 

5.02 

5.0 

4.9 

4.9 

4.8 

4.82 

4.82 

4-75 

4.7 

4.72 

4.7 

4.72 

4.7 

4.6 

4.6 

4.62 

4.92 

5.0 

5.07 

522 

5.0 

5.0 

5.12 

5.2 

5.0 

5.0 

5.02 

4.95 

4.95 


4.97 

5.0 

5.05 

5.07 

5.07 

4.9 

4.95 

4.9 

4.82 

4.8 

4.77 

4.77 

4.87 

4.97 

5.0 

5.0 

4.85 

4.7 

4.72 

4.67 

4.85 

5.1 

4.65 

4.7 

4.77 

4.9 

4.97 

5.0 

5.0 

4.85 

4.92 


Station  rating  table  for  Truckee  River  near  Wadsworth,  Nev.^from  January  1  to  December  31, 

1906. 


Gaee 
height 

Discharge.  | 

Gage 
height. 

Feet. 

Second-feet. 

Feet. 

aso 

106 

4.70 

a90 

131 

4.80 

4.00 

155 

4.90 

4.10 

180 

5.00 

4.20 

206 

5.10 

4.30 

233 

5.20 

4.40 

262    1 

5.30 

4.50 

292 

5.40 

4.60 

1 

324 

1 

5.60 

Discharge,  i 

Second-feet., 
358 
394    I 
432 
472 
515 
560 
610     j 
660    ! 
715    I 


Gage 
height. 

Feet. 
5.60 
5.70 
6.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 


Discharge. 

Second-feet 

770 

825 

885 

945 

1,005 

1,070 

1,  ia5 

1,205 

1,275 


Gage 
height. 


Feet. 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 


Dlfichai^. 

Second-feet 
1,350 
1,430 
1,510 
1,695 
1,685 
1,775 
1,865 
1,956 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  4.6  feet  and  8  feet. 
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Estimated  monthly  discharge  cfTruckee  Rhjer  near  Wadsux}rih,  Nev.ffcr  1906. 
[Drainagp  area,  2,130  square  miles.] 


Month. 


Discbarge  in  second-feet. 
Maximum.   Minimum. '    Mean. 


Total  in 
acre-feet. 


Rim-off. 


Second-feet  Tv-„.h  - 


Note.— Ice  conditions  not  Icnown;  oi)en-channel  rating  table  applied  to  the  winter  months  withoot 
correction. 

TRUCKEE  RIVER  AT  VISTA,  NEV. 

This  station  was  established  August  18,  1899.  It  is  located  7  miles  east  of  Reno,  Nev., 
and  one-fourth  mile  from  the  Southern  Pacific  Railroad  station  at  Vista. 

The  channel  is  straight  for  150  feet  above  and  400  feet  below  the  station.  Both  banks 
are  high ;  the  loft  is  liable  to  overflow  at  extreme  high  stages  only.  There  is  but  one  channel 
at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  below  the  railroad  bridge. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

During  1905  the  gage  was  read  once  each  day  by  Patrick  Fay.  The  original  gage  was 
replaced  November  12,  1902,  by  a  new  gage,  which  was  installed  on  the  left  bank  150  feet 
above  the  railroad  bridge,  its  zero  having  the  same  elevation  as  that  of  the  original  gage. 
April  3, 1903,  another  new  gage  was  established,  consisting  of  a  4  by  4  inch  vertical  timber 
located  on  the  left  bank  and  having  the  same  datum  as  the  previous  gages.  June  23,  1903, 
this  gage  was  torn  out  and  moved  3  feet  farther  into  the  river,  in  order  to  place  it  in  deeper 
water,  and  the  zero  of  the  gage  was  lowered  2.72  feet.  The  bench  mark  is  the  head  of  a  bolt 
set  in  the  concrete  of  the  upstream  side  of  the  left  abutment  of  the  Southern  Pacific  Railroad 
bridge,  300  feet  from  the  gage ;  elevation  above  zero  of  gage,  19.74  feet.  February  21 ,  1904, 
the  gage  rod  was  washed  out  by  a  flood.  A  new  gage  was  established  in  the  same  position 
as  the  old  gage,  but  with  its  zero  1.54  feet  above  that  of  the  old  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Sur\'ey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Paper): 

Description:  WS  38.  pp  331-332;  51.  p  404;  66,  p  113;  85,  pp  117-118;  100,  pp  185-186;  133.  p  301. 
Discharge:  WS  38.  p  332;  51,  p  404;  66,  p  113;  85.  p  118;  100,  p  186;  133,  pp  301-302. 
Discharge,  monthly:  Ann  11.  ii,  p  102;  12.  ii,  p  a5l;  13,  lii,  p  05;  22,  iv.  p  405;  WS  75,  p  186;  85,  p  119; 
100.  p  187;  133,  p  303. 
Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  59. 

Gago  heights:  WS  38.  p  332;  51.  p  405;  66,  p  114;  85,  p  118;  100,  pp  18&-187;  133,  p  302. 
Hydrographs:  Ann  12.  ii,  p  .124;  22,  iv;  p  4a5;  WS  75,  p  186. 
Rating  tables:  WS  52,  p  521;  66,  p  175;  85,  p  119;  100,  p  187;  133,  p  303. 
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Discharge  measuremtrUs  ofTruekee  River  at  Vista j  Nev.,  in  1905. 


Date. 


April  6 

April  13... 
April  28... 
May  25. . . . 

June  14 

June  22 ] do 

July  5 do 

July  17 1 do 

September  16.  J do 


Hydrographer. 


W.  A.  Wolf. 

....do 

....do...... 

....do 

....do 


.  Width  '   ^^^  **' 
i  wiatn.   auction. 


Feet. 
117' 
115 
117 
117 
118 
114 
114 
113 
113 


Square 
feet. 

518 

480 

593 

563 

510 

368 

368 

327 

337 


Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

1.98 

5.25 

1,027 

1.70 

5.00 

816 

2.86 

6.28 

1,698 

2.45 

5.85 

1,381 

1.98 

5.30 

1,009 

1.04 

4.07 

381 

1.07 

4.10 

394 

.70 

3.55 

221 

.79 

3.70 

266 

Daily  gage  height ,  in  feel ,  ofTruekee  River  at  Vista,  Nev.,for  1905 


Day. 


Jan.      Feb. 


1.- 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18. 
19. 
20. 
21.. 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29. 
30.. 
31. 


5.6 

5.4 

5.4 

5.4 

&3 

5.3 

5.2 

5.2 

5.2 

5l1 

5.1 

5.1 

5.0 

6.0 

5.0  I 

4.9  I 

5.8 

4.8 

4.7  I 

4.8  I 

5.2  I 

5.3  I 
5.0  I 
5.0  I 

4.9  j 
4.8 
4.8 
4.7 
4.8  ' 
4.7; 
4.7  1 


4.8 

5.1 

5.9 

4.8 

4.8 

4.8 

4.8 

4.8 

4.7 

4.9 

4.8 

4.8 

4.8 

4.9 

4.9 

5.0 

4.9 

4.9 

5.0  I 

5.5  I 

5.3  ' 
5.4' 

5.4  I 
5.9  I 
5.8  I 
5.8  ' 
5.8  1 
5.8  I 


Mar. 

5.8 

5.8 

5.9 

5.9 

6.0 

6.0 

6.0  I 

6.0 

6.0  ' 

5.8  I 

5.9  I 
5.9  1 

6.0  ' 
5.8 
5.5  i 
5.5  , 
5.5 
5.5  ' 
5-5' 
5.5  I 
5.5 
5.3; 
5.3 
5.0  I 
5.0  ! 
5.5  , 
5.4  I 
5.4 
4.9  i 


Apr.     May, 


5.0 
5.0  I 
4.9  1 

5.4 
5.5  I 
5.5  I 
5.3 

5.5 1 

5.4  I 

5.2  I 
5.0  , 

5.0  I 

5.1  ' 
5.0  I 
4.9  I 
4.8 
4.8  ' 
4.9 
5.0  I 
4.5 
4.7  I 

4.5  I 
4.5  , 
6.0  I 
6.5  ' 

6.3  ' 

6.2  I 
6.2  I 


5.6 
5.8 
6.0 
6.2 
5.8 
5.6 
5.5 
5.5 
5.5 
5.5 


June. 


1 


5.3; 

5.2  ; 

5t0  i 

4.8  ' 

5.6  I 
5.7 
5.3 
5.4  ' 

6.3  I 
6.2  I 
6.2  I 
6.0  i 

5.8  ' 

5.7  I 
6.0  I 

5.9  I 
5t7  I 

5.8  ' 
5.71 

5.7  i 

5.8  I. 
I 


5.7 
5.6 
5.4 
5.7 
5.6 
5.3 
5.3 
5.2 
5.3 
5.6 
5.3 
5.5 
5.6 
5.6 
5.4 
5.4 
5.3 
5.3 
5.3 
5.0 
5.0 
4.8 
4.8 
4.4 
4.6 
4.6 
4.4 
4.2 
4.0 
4.0 


July.    Aug.     Sept. 


4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.0 

3.9 

3.9 

3.8 

3.7 

3.7  ! 

3.7  i 

3.5  I 

3.5  ] 

3.5 

3.4 

'3.4 

3.4 

3.4 

3.4  I 

3.4  f 

3.4  I 

3.4 

3.2  ' 

3.2  I 

3.3  I 
3.4, 
3.4 
3.4 
3.4 


3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3,5 
3.5 
3.5 
3.6 
3.6 
3.6 
3.6 
3.7 
3.7 
3.7 
3,7 
3.7 
3.7 
3.6 
3.6 
3.5 
3.5 


3.4 

3.5 

3.5 

3.5 

3.5 

3.6 

3.6 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7  ' 

3.7 

3.7I 

3.7  I 

3.71 

3.7  I 

a,  I 

a- 1 

ay, 

3.8 

3.8  ' 

3.9  j 
3.9  I 
3.9  i 
3.9  I 


4.0 
4.0 


Oct. 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.3 


Nov.  ,  Dec. 


4.3  I 
4.3  ' 

4.1  I 

4.1I 
4.1, 
4.2 

4.2  ' 
4.2  I 

4.2  I 
4.2 

4.3  ' 
4.3  I 
4.3  I 
4.3  I 
4.2 
4.2 
4.2  , 


4.2 

4.2 

4.3 

4.3 

4.4 

4.4 

4.3 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.3 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.0 
4.2 
4.1 
4.1 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.0 
3.7 
3.7 

ai 

3.9 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
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Siation  rating  table  for  Truckee  River  at  Vista,  Nev.,from  January  1  to  December  31  ^  190S, 


Gage 
height. 

Feet. 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Discharge 


Gage 
height. 


Discharge.  !  ^^^^ 


Discharge.:    j,^^      DLschArge. 


Second -fret.       Feet. 


150 

4.10 

171 

4.20 

195 

,    4.30 

220 

4.40 

245 

4.50 

275 

4.60 

305 

4.70 

335 

4.80 

370 

4.90 

'Second-feel 
405 
445 
485 
525 
670 
620 
675 
730 
790 


Feet. 
&00 
&10 
5l20 
5l30 
5.40 
5l50 

.5.60 
6.70 


Second-feet :' 

860 

910 

970 

1,030 

1,090 

1,155 

1,220 

1,285 


Feet. 
&.90 
&90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 


Seotmd^ert. 
1,350 
1,420 
1,490 
1,660 
1,635 
1.710 
1,785 
1,880 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  10  discbaige  measure^ 
raents  made  during  1905.    It  is  well  defined  between  gage  heights  3.5  feet  and  6.3  feet. 

Estimated  monthly  discharge  of  Truckee  River  at  Vista,  Nev.,for  1905, 
[Drainage  area,  1,519  square  miles.] 


Month. 


January 

February , 

March 

AprU , 

May 

June 

July 

August 

September 

Octol)er 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,220 

1,420 

1,560 

1,860 

1,710 

1,285 

406 

276 

370 

485 

626 

626 


1,860 


Minimum. 


676 
675 
790 
670 
730 
370 
150 
196 
196 
370 
406 
130 


Mean. 


130 


894 

943 

1,237 

1,003 

1,279 

930 

260 

224 

279 

430 

460 

421 


Total  In 
aore-feet. 


fl&7 


64,970 
82,370 
76,060 
69,680 
78,640 
65,340 
16,990 
13,770 
16,600 
26,440 
27,370 
25,890 


503,100 


Run-off. 


Second-feet 
per  square 


Depth  in 
inches. 


.621 
.814 
.660 
.812 
.612 
.171 
.147 
.184 
.283 
.303 


I 


.469 


a  61? 

.647 

.7» 

.«3 
.197 
.170 
.203 

.3a. 

.338 

.319 


6.21 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  without 
correction. 

TRUCKEE  RIVER  AT  NEVADA-CALIFORNIA  STATE  LINE. 

This  station  was  established  September  7,  1899.  It  is  located  at  the  State  line,  17  miles 
west  of  Reno,  Nev. 

The  channel  is  straight  for  60  feet  above  and  75  feet  below  the  cable.  Both  banks  are 
high  and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
bowlders  and  cobblestones.     The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car,  2\  miles  below  the 
gage  at  Linham  Siding  and  ICX)  feet  below  bridge  No.  2.  The  initial  point  for  soundings 
is  the  zero  of  the  tagged  wire. 

The  gage  was  read  once  each  day  during  1905  by  H.  E.  Dickinson.  The  original  gagp  was 
vertical,  driven  into  the  bed  of  the  river  and  wired  to  a  granite  bowlder.  November  11. 
1902,  a  new  gage  was  established  on  the  right  bank,  400  feet  below  the  ptoint  at  which  the 
old  gage  was  located.  The  new  gage  consists  of  two  sections  of  4  by  4  inch  timber.  The 
upper  section  is  vertical  and  is  spiked  to  a  cottonwood  tree ;  the  lower  section  is  inclined 
and  is  immediately  under  the  vertical  section.  The  gage  datum  is  the  same  as  that  of 
the  old  gage.  The  Iwnch  mark  consists  of  two  spikes  driven  into  the  root  of  the  cotton- 
wood  tree  to  which  the  vertical  section  of  the  gage  is  attached;  elevation  above  aero  of 
gage,  5.99  feet. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  == Annual  Report;  WS= Water-Supply  Paper): 

Beacriptlon:  WS  38,  p  331;  5],  p  403;  66,  p  112;  85,  pp  119^120;  100,  pp  192-103;  133,  p  304. 
Discharge:  WS  38,  p  331;  51,  p  403;  66,  p  112;  85,  p  120;  100,  p  193;  133,  p  304. 
Discharge,  monthly:  Ann  22,  Iv,  p  404;  WS  75,  p  185;  85,  p  121;  100,  p  194;  133,  p  306. 
Gage  heights:  WS  38,  p  331;  51,  p  404;  66,  p  113;  85,  p  120;  100,  pp  193-194;  133,  p  305. 
Hydrograph:  Ann  22,  iv,  p  404. 
Rating  tables:  WS  52,  p  521;  66,  p  175;  85,  p  120;  100,  p  194;  133,  p  306. 

Discharge  measurements  of  Truckee  River  at  Nevada-California  State  line  in  1906. 

xuiAtu     Area  of       Mean    I     Gage     I      Dls- 
wiain.   aection.    velocity,     height,      charge. 


April  17 W^A.Wolf 

May  13 do 

May26. j do 

June  6 do 

June  21 do 

July  10. I do 

July  18u I do 

July  25 do 

September  13 do 


Square 
feet. 

344 

370 

441 

378 

340 

300 

277 

277 

274 


Feet  per 
second. 

2.76  I 

2.91 

4.00 

3.10 

2.66 

1.93 

1.97 

1.95 

1.52 


Feet. 
2.85 
2.95 
3.65 
3.08 
2.80 
2.25 
2.15 
2.12 
1.97 


Second- 
feet. 

949 

1,078 

1,761 

1,170 

905 

580 

544 

539 

416 


Daily  gage  heighty  in  feet,  of  Truckee  River  at  Nevada-California  State  line  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.3 

3.3 

2.4 

3.45 

3.3 

2.3 

2.0 

2.05 

2.02 

2.02 

1.95 

2 

2.8 
2.8 
2.8 

2.3 
2.3 
2.3 

3.3 
3.3 
3.3 

2.6 
2.6 

3.35 
3.25 
3.2 

3.25 
3.25 
3.08 

2.35 
2.35 
2.32 

2.07 

2.1 

2.07 

2.1 

2.05 

2.1 

2.02 
2.05 
2.05 

1.9 

1.95 

2.0 

1.9 

3 

1.87 

4 

1.9 

5 

2.7 

2.28 

3.3 

2.7 

3,15 

3.05 

2.35 

2.5 

2.1 

2.05 

1.95 

1.8 

6 

2.7 

2.3 

3.3 

2.85 

3.08 

3.25 

2.32 

2.15 

2.05 

2.15 

1.97 

1.8 

7 

2.7 

2.3 

3.3 

2.9 

3.3 

3.05 

2.3 

2.1 

2.1 

2.1 

1.86 

1.9 

8 

2.3 
2.3 

3.3 
3.3 

2.88 

3.05 
3.0 

3.05 
3.05 

2.3 
2.25 

2.1 
2.1 

2.1 
2.1 

2.05 
2.1 

1.9 
1.95 

1.9 

9 

2.65 

1.9 

10 

2.7 

2.35 

3.2 

3.25 

2.95 

3.35 

2.2 

2.1 

2.1 

2.1 

1.95 

1.9 

11 

2.6 

2.3 

3.2 

2.85 

2.95 

3.3 

2.2 

2.1 

2.05 

2.2 

1.95 

1.9 

12 

2.6 

2.35 

3.2 

2.8 

2.9 

3.3 

2.1 

2.18 

2.05 

2.15 

1.87 

1.85 

13 

2.6 

2.25 

3.2 

2.8 

2.9 

3.25 

2.1 

2.15 

2.05 

2.1 

1.95 

1.92 

14 

2.2 

2.25 

3.25 

2.8 

2.98 

3.17 

2.25 

2.1 

2.05 

2.1 

1.7 

1.87 

15 

2.4 

2.3 

3.25 

2.85 

3.45 

3.2 

2.25 

2.1 

2.02 

2.05 

1.7 

1.97 

16 

2.4 

2.35 

2.7 

2.85 

3.65 

2.25 

2.12 

2.0 

2.05 

1.85 

1.87 

17    

2.2 

2.4 

2.7 

2.85 

3.95 

3.22 

2.18 

2.1 

2.05 

2.05 

1.98 

1.9 

18 

2.2 
2.2 

2.47 
2.4 

2.75 
2.75 

2.a5 
2.82 

3.7 
3.75 

3.08 
3.05 

2.15 
2.15  1 

2.15 
2.1 

2.05 
2.15 

2.05 
2.05 

1.97 
1.8 

1.77 

19 

1.8 

20 

2.2 

2.65 

2.78 

3. 75 

3.0 

2.02  1 

2.1 

2.1 

2.05 

1.95 

1.8 

21 

2.6 

2.45 

2.8 

2.65 

3.7 

2.8 

2.15 

2.15 

2.05 

2.1 

1.97 

1.7 

22 

2.7 

2.85 

2.8 

2.65 

3.7 

2.8 

2.15  ' 

2.15 

2.05 

2.05 

2.0 

1.7 

23 

2.5 

2.62 

2.6 

2.7 

3.65 

2.75 

2.15  1 

2.12 

2.05 

2.05 

1.97 

1.8 

24 

2.5 

3.02 

2.45 

2.9 

3.65 

2.6 

2.15  1 

2.1 

2.05 

2.2 

2.0 

1.8 

25 

2.32 

3.02 

2.4 

3.1 

3.5 

2.6 

2.1 

2.1 

2.05 

2.0 

1.95 

1.8 

26 

2.32 

3.08 

2.95 

4.02 

3.4 

2.5 

2.1     ' 

2.02 

2.05 

2.02 

1.9 

1.82 

27 

2.3 

3.12 

2.95 

3.8 

3.3 

2.45 

2.1 

2.05 

2.05 

2.0 

1.85 

1.82 

28 

2.5 

3.05 

2.5 
2.3 
2.4 

3.8 

3.72 



3.35 
3.38 
3.4 

2.4 

2.38 

2.35 

2.1 
2.1 
2.1     ' 

2.1 

2.05 

2.1 

2.05 
2.05 
2.05 

2.02 
2.02 
2.0 

1.9 

1.95 

1.95 

1.8 

29 

1.82 

30 

2.4 

1.78 

31 

2.3 

■ 

2.4 

3.3 

2.0    1 

2.02 



2.5 

1.75 

88 
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Station  rating  table  for  Truckee  River  at  Neixida-Califomia  State  line  from  January  1  to 

December  31.  1905. 


iSi^l.]^^^^^^"^-     h^^t.  i^^^^^^^' 


Feet.     .Second-feet.  \     Feet. 


1.70 
1.80 
1.90 
2,00 
2.10 
2.20 


300 
346 
3d4 
444 

496 
551 


Discharge.      j^^W.     Diach*rgf?. 


Second-feet. 

Feet,     j 

1,042 

3.S0    ! 

1,126 

3.60 

1,213    j 

3.70 

1,302 

3.80 

1,393    1 

3.90 

1,486 

4.00 

^Second-feet. 
1.580 
1.676  I 
1,772 
1,870 
1.970 
2,070 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  discharigp  noearare- 
ments  made  during  1903-1905.  It  is  well  defined.  Above  gage  height  3  feet  it  is  the  same  as  1904  Ubie. 

Estimated  monthly  discharge  of  Truckee  River  at  Nevada-California  Stale  line  for  1905. 
[Drainage  area,  955  square  iniles.} 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Mean. 


755 

754 

1,096 

1.114 

1,453 

1,115 

548 

503 

477 

487 

405 

366 


Run-off. 


Total  in 
acre-feet. 


Second-feet 

squa 

nile. 


nersouare    I*«Ptli"» 


46,420 

0.791  ' 

0.912 

41,880 

.789  . 

.822 

67,380 

1.15    , 

1-33 

66,290 

1.17 

1.30 

89,340 

1.52    ' 

1.75 

66,350 

1.17 

1.30 

33,700 

.574 

.wS 

30,930 

.527 

.«B 

28,380 

.«» 

.55T 

29.940 

.510 

-,¥vS 

24,100 

.424 

.473 

22.500 

.383 

.442 

75<i  547,  ?00 


.792  10  74 


1 


Note.— Ice  conditions  not  known:  open-channd  rating  table  applied  to  the  winter  months  without 
correction.     Discharge  interpolated  on  days  when  gago  was  not  read. 

TRUCKEE  niVEU  AT  TAIIOE,  CAI.. 

This  station  was  established  June  17,  1900,  with  a  view  to  ascertaining  the  actual  over- 
flow from  Lake  Tahoc  and  the  real  value  of  the  lake  as  a  storage  reservoir.  It  is  located 
at  the  city  of  Tahoe.  About  500  feet  from  the  lake  there  is  a  timber  dam  across  the 
river,  which  has  been  maintained  for  more  than  twenty  years  for  the  purpose  of  controlling 
the  discharge  from  the  lake. 

The  channel  is  nearly  straight  for  300  feet  above  and  below  the  station.  At  the  point 
of  measurement  the  right  bank  is  low  and  is  subject  to  overflow  at  very  high  stages  of  the 
stream:  the  left  bank  is  rather  high.  The  bed  of  the  stream,  \^hich  is  of  gravel  and  coarse 
sand,  is  smooth  and  stable.     The  current  has  a  moderate  velocity. 

Discharge  measurements  are  made  from  a  cable  and  suspended  car  about  one-fourth 
mile  below  the  gage.     In  June,  1904,  a  new  cable  was  put  in  1  mile  below  the  gage. 

The  gage,  which  is  read  once  each  day  by  J.  U.  Haley,  is  located  about  300  feet  below 
the  dam,  as  near  the  city  of  Tahoe  as  possible,  for  the  convenience  of  the  obser\*er.  It 
consists  of  a  vertical  timber  driven  into  the  stream  bed  and  spiked  to  the  root  of  a  cotton- 
wood  tree  growing  on  the  bank.  Noveml)er  18,  1902,  a  new  gage  was  established  in  the 
exact  position  of  the  old  gage  and  with  its  zero  at  the  same  elevation.     It  is  a  4  by  4 
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inch  vertical  timber.     The  bench  mark  is  cut  in  the  side   of  the  tree  and  is  4.00  feet  above 
gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull= Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Bull  140,  pp  210-211;  WS  51,  p  402;  C6,  p  111;  85,  pp  115-116;  100,  p  183;  133,  p  307. 
Discharge:  Ann  11,  II,  pp  64, 108;  WS  51,  p  402;  06,  p  HI;  85,  p  116;  100,  p  183;  133,  p  307. 
Discbarge,  monthly:  Ann  22,  Iv,  p  403;  Bull  140,  p  212;  WS  75,  p  184;  85,  p  117:  100,  p  185;  133,  p  300. 
Gage  heights:  Bull  140,  p  211;  WS  51,  p  403;    G(>,  p  112;  85,  p  116;  100,  p  184;  133,  p  308. 
llydrograph:  Ann  22,  Iv,  p  403. 
Rating  tables:  WS  52,  p  520;  66,  p  176;  85,  p  117;  100,  p  184;  133,  p  308. 

Discharge  measuremenls  of  Truekee  River  at  Tahoe,  Cal.,  in  1906. 


Date 


April  14. 
May  24.. 
June  13.. 
June  19.. 


Hydrc^rapher. 


I 


W.  A.  Wolf. 

....do 

do 

do 


I 


Width. 

Area  of 
section. 

Mean 
velocity. 

hei^. 

Dis- 
charge. 

1 

'  Square 
Feet,   j     feel. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

20  1          15.2 

1.01 

0.30 

15.4 

73 

126 

1.61 

1.27 

203 

12 

125 

1.61 

1.30 

211 

72 

125 

1.60 

1.30 

205 

79 

168 

1.95 

1.80 

328 

July  26 ' do 

Daily  gage  height,  in  feet,  of  Truekee  River  at  Tahoe,  Cal.,  for  1905. 
Jan.  i  Feb.  {  Mar.  I  Apr.     May.  i  June. 


Day. 


I 


I 


02.7 

'  a2.7 

'  a2.7 

6 '  82.6 


7. 
8. 
9. 
10. 


a  2.6 
a2.6 
o2.6 
02.6 


6  1.6 
6  1.6 
6  1.65 
6  1.65 
6  1.65 
cl.65 
C2.0 
C2.0 
e2.0 
c2.0 


I 


11 1    61.6  I  e2.0 


12.. 
13.. 
14. 
15.. 
16. 
17.. 
18.. 
19.. 
20. 


6  1.6 
6  1.6 
6  1.6 
6  1.6 
6  1.6 
61.6 
61.6 
6  2.5 
6  2.5 


c2.0 

C2.0 

c2.0 

<-2.0 

c2.0 

C2.0 

c2.Q 

a  2. 55 

0  2.55 


I 


21 62.5  lo2.55 


22. 
23. 
24. 
25. 
20. 


6  1.6 
6  1.6 
61.6 
61.6 
6  1.6 


a  2. 55 
0  2.55 
a  2. 55 
a  2. 55 
a  2. 55 


27 61.6  |a2.55 

28 ]  61.6  |a2.55 

29 1  61.6 

30 61,6  I 

31 1  61.6  t 


a2.55 
a2.55 
a2.55 
a2.5 
a  2. 5 
o2.5 
a  2.5 
a2.5 
a  2. 5 
o2.5 
0  2. 
2.5 
2.5 
2.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.15 
1.15 
1.15 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 


1 


1 


0.4, 

•^j 
.4 

.4I 

.4' 

.4  I 

.41 

.4  I 

•4| 
.4 
.4! 
.3 
.3  I 
.3  ' 
.3  1 
.3  I 

.3 ' 

.3 1 

.3  1 

.3  j 
.3  ' 

.3  I 
.3I 
.31 
.3  ' 
.3 
.3' 
.3' 
.3  I 


0.3 
.3 
.3 
.7 
1.0 
1.0 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.2.5 
1.25 
1.25 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
13 


1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.35 
1.35 
1.45 
1.45 
1.45 
1.45 
1.45 


July.  I  Aug.  I  Sept. 


1.45  I 

1.45  I 
1.45 

1.5  , 

1.5  j 

1.5  I 
1.5 

1.5  I 

1.5  I 

1.5  I 

1.5  I 

1.5  ' 

1.6  ' 


1.6 
1.6 
1.6 
1.6 
1.9 
1.9 
19 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

2.0 

20 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2  0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2  0 

2  0 

2.0 

2.0 

2.0 

2.0 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


Oct. 

2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2  0 
2.0 
2.0 
2  0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 


Nov. 

Dec. 

1.8 

1.7 

1.8 

1.7 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.  / 

1.7 

1.6 

1.7 

1.6 

1.7  I 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 


1 


1.6 
1.6 
1.6 
1.6 
1.6 
i.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 


a  All  gates  up. 


6  One  gate  up. 


t  Two  gates  up. 
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Station  rating  table  for  Truckee  River  at  Tahoe,  Cal.,from  January  1  to  December  31,  J9C6. 


Gage 
height. 

Feet. 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 


Discharge. 


Second-feel . 

i       15 

I  31 

i  64 

I  82 

I  100 

I  119 


Gaec 
height. 

Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

130 

1.60 

160    1 

1.70 

182    1 

1.80 

205    ! 

1.90 

229    ■ 

2.00 

253 

1 

2.10 

Discharge. 

Gaee 
height. 

Second-feet. 

Feet. 

279 

2.70 

306 

2.30 

334    : 

2.40 

363    ! 

2.50 

302 

2.60 

422 

2.70 

'  DikKhaiKe 

Second-feet. 
453 
485 

518 
5S2 
586 
622 


I 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  five  dischaiige 
urenients  made  during  1905  and  the  form  of  previous  curves.    It  is  not  well  defined. 

Estimated  monthly  discharge  of  Truckee  River  at  Tahoe,  Col.,  for  1905. 
[Drainage  area,  519  square  miles.] 


Month. 


January 

February.. 

March 

April , 

May 

June 

July 

August 

September.. 

October 

November.. 
December.. 


The  year. 


Discha 

rge  in  seconc 
Minimum. 

l-feet. 
Mean. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Second-leet  n«„th  xv 

622 

279 

410 

25,210 

0.790            a  911 

560 

279 

433 

24,050 

.834              .§& 

569 

31 

321 

19,740 

.618              .7:2 

31 

15 

20.9 

1,244 

.040              .043 

2a5 

15 

173 

10,640 

.333              .3M 

241 

205 

212 

12,620 

.408  1            .455 

363 

241 

303 

18,630 

.584              .O 

392 

363 

391 

24,040 

.753 

.*!• 

392 

363 

385 

22,910 

.742 

.S> 

422 

334 

390 

23,980 

.751 

,!fV 

334 

279 

305 

18,150 

.588 

.ti:* 

306 

229 

271 

16,660 

.se .          .«2 

622 

15 

301 

217,900 

.580 

7.87 

Note.— Ice  conditions  not  Icnown.  Open-channel  rating  table  applied  to  the  winter  months  without 
correction. 

LAKE  WIXNEMUCCA  IXLET  NEAR  WADSWORTH,  NEV. 

This  station  was  established  November  7,  1902.  It  is  located  3  miles  north  of  P^^rramid 
Lake  Indian  School  and  21  miles  north  of  Wadsworth,  Nev. 

The  channel  is  straight  for  150  feet  above  and  below  the  cable.  Both  banks  are  h^ 
and  not  subject  to  overflow.  The  bed  is  composed  of  gravel  and  silt  and  may  change 
slightly.    There  is  but  one  channel  at  all  stages.     The  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  near  the  gage.  Tbe 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  was  read  three  times  each  day  during  1905  by  Edward  C.  Wood,  is  a  4 
by  4  inch  vertical  timlxir  spiked  to  a  willow  tree  on  the  right  bank.  The  bench  mark  con- 
sists of  two  spikes  driven  into  the  tree  to  which  the  gage  is  attached;  elevation  above  »ro 
of  gage,  6.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Descrlptloii:  100,  p  190;  133,  p  309. 
Dischaige.  100,  p  191;  133,  p  310. 
Discharge,  monthly:  100,  p  192;  133,  p  311. 
Ciage  heights;  100.  p  191;  133,  p  310. 
Rating  table.  100,  p  192;  133,  p  311. 
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Discharge  measurements  of  Lake  Winnemitcca  Inlet  near  Wadsworth^  Nev.^  in  1905. 


Date. 


May  18. 

June  8.. 
July  11. 


llydrographer. 


Width. 


Area  of       Mean     |     Gi 


section,  j  velocity. ,  height.   {  charge. 


age 
ight. 


W.  A.  Wolf. 

....do 

do 


-\- 


Feet.   j 

46  I 
46  I 
40  I 


fret 


t. 

Feet  per 
second. 

Feet. 

118 

1.66 

3.30 

114 

1.01 

3.20 

85 

1.75 

2.75 

Seamd- 
feet. 

196 

185 

149 


Daily  gage  height,  in  feel ,  of  fMke  Winnemucca  Inlet  near  Wadsworih,  Nev.,for  1905. 


Day. 


Jan. 


P'eb.  I  Mar.  i  Apr.  I  May. 

! t ' 


June.  I  July 

1 


Aug.  I  Sept. 


Oct.     Nov 


Dec. 


1 '    2.88       2.21  I    2.27 

2 2.77  ' I 


2.21  , 
2.21  I 


4 '    2.66       2.29 

5 ' 2.27 


2.24 


I 


2.21  I 


2.27    1     3.15 


3.45 
3.25 


2.23  \. 


3.1 
3.08 


2.2 


2.1 


2.45 
2.35 


2.65       2.35 


2.22  1 


2.0 
2.0 


2.24       2.26       2.2 


8. 
9. 

10- 

11 1    2.21  i    2.21  I     2.28  I 

12. 
13. 
14. 
15. 
10. 
17. 
18. 
19. 
21). 
21 
22 
23 
24 
25 
26 
27 


2.24  I 

2.29       2.24  i 


3.12 
3.1 


3.0 
2.3 


I 


2.55  I 

2.0    I    2.3 
.1 


2.2 
2.15 


2.1 
2.0 


J 


2.32  j    2.65  I 

2.6      j    2.3 

2,65  I     2.3 


2.2 


2.28  I    2.24 


2.C5  I     2.65 


2.3 


1.8 
1.75 
1.75 


3.05 


2.7    I    2.25 


I 


1.95 
1.9 


1.8 
1.8 


1.85 


2.22  I. 


3.2 


I 

2.15  I 

2.2    I 


2.75  I    2.75  ' 
2.75  I I 


.|    2.7 


2.3 


2.0    j     2.25  I    2.2    I 

2.22  I     2.24  j    2.24  I     2.18  1, j j    2.7 

1.19    1 1 1    3.25  , 


1 

1    1.19 

2.26 



2.24 



2.17 

1     . 

2.19 

....:...:...j i;:::::t:::::: 

.i    2.0 


2.29       2.2 
2.25       2.22 


.1    2.0 
J    2.0 


29. 
30. 
31. 


I 

3.25  I    2.1 


I    2.75  I 

.1    2.5    I 


2.3 

2.2    I I 

[     1.8    I     1.8 

1 2.2 

2.25  I     1.85  I 
1.9 


•| 


2.25 


I !    2.6         2.6     I    2.2 

3.15  I    2.05    , !    2.2 


2.2    I 

2.2    I     1.9 

I 
I 


2.9 


2.6 


2.58  1    3.5      

I    3.45       2.65 

2.23  I    2.55  I J 

3.2    ! I    2.55 

,    3.45  1 


2.6 
2.5 


2.15  I     1.95 


2.3 


2.68    

2.6    I    2.5 


2.1     I.... 
2.15  i     1.' 


2.2 


I 


2.1 


2.1 
2.0 


2.0 


Station  rating  table  for  Lake  Winnemucca  Inlet  near  Wadswortli,  Nev.,from  January  1  to 

December  81,  1905. 


Uage 
beigbt. 

Discharge.  1 

1 

Feet. 

Second-feet. 

1.20 

27    1 

1.30 

33 

1.40 

39 

1.50 

46    1 

1.60 

53    1 

1.70 

60    i 

Gage 


1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


■I 


67 
75 
83 
91    i| 
99    I 

107  i; 


2.40 
2.50 
2.60 
2.70 
2.80 
2.90 


Discharge. 

Second-feet. 
116 
125 
134 
143 
152 
161 


h?i|?t.  |l>J«charge. 


^eet. 

Second-feet. 

3.00 

170 

3.10 

179 

3.20 

188 

3.30 

197 

3.40 

206 

3.50 

216 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge 
measurements  made  during  1905  and  the  form  oi  previous  curves.    It  ia  not  well  deflaedt 
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Estimated  monthly  discharge  of  Lake  Winnemueca  Irdet  near  Wadsworth,  Nev.,  for  199)5. 


Month. 


Discharge  in  second -feet. 


January.. 
February. 

March 

April 

May 

June 

July 


August 

Septenaber. 

October 

November., 
December.. 


Maximum. 

Minimum. 

159 

26 

106 

100 

107 

99 

188 

97 

216 

174 

211 

87 

148 

109 

148 

121 

116 

99 

107 

91 

91 

64 

99 

67 

The  year. 


93.0 

103- 

103 

107 

189 

136 

132 

135 

105 
99.0 
75.5 
79.6 


Total  in 
mcrp-f»^t 


113 


5.771 
5.T.t 

6,5i; 

6,3i7 

U.tV 

8,  lit: 

6.24? 
6,aS7 
4,«3 
4.8M 


£2,041- 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  withoat 
correction.    Discharge  interpolated  on  days  when  gage  was  not  read. 

I^ITTLE  TUUCKEE  RIVER  AT  PINE  STATION,  CAL. 

Little  Truckee  River  rises  on  the  eastern  slope  of  the  Sierra  Nevada  Mountains,  in  north- 
western  Nevada  County,  CaL,  flows  north,  then  east,  and  then  south,  and  unites  with  the 
Truckee  at  the  town  of  Boca,  Cal. 

The  station  was  established  June  25, 1903.  The  cable  station  is  located  about  one-fourth 
mile  upstream  from  Bruhn's  mill,  known  also  as  Pine  station.  The  road  which  follows  the 
Little  Truckee  north  from  Boca  crosses  the  river  at  a  ford  about  150  feet  below  the  cable 
and  the  same  distance  above  the  gage  rod.  Pine  station,  on  the  Boca  and  Loyalton  Rail- 
road, about  one-fourth  of  a  mile  distant,  is  the  nearest  railroad  point. 

Above  the  station  the  channel  is  straight  for  100  feet  at  high  water  and  for  30  feet  at  low 
water;  below  the  station  it  is  straight  for  200  feet  at  high  and  low  water.  The  right  (south) 
bank  is  high,  steep,  and  rocky  and  is  not  subject  to  overflow.  It  supports  some  undei^ 
brush  and  a  few  trees.  The  left  (north)  bank  is  composed  of  gravel  for  40  feet  back  from 
the  high-water  channel,  is  low,  and  may  be  overflowed.  The  bed  of  the  stream  consists  of 
course  gravel  and  is  free  from  vegetation.  There  is  but  one  channel  at  all  stages.  The 
current  is  swift. 

Discharge  measurements  are  made  from  a  wooden  car  running  on  a  three-eigfath-inch 
steel  cable  which  is  st  retched  across  the  river  about  5J  feet  above  the  high-water  level.  A 
tag  wire  is  stretched  just  above  the  cable.  The  initial  point  for  sounding  is  the  post  which 
supports  the  cable  on  the  left  bank. 

The  gage,  which  is  read  twice  each  day  by  S.  Wallace,  is  located  about  300  feet  below 
the  cable,  and  consists  of  a  vertical  2  by  6  inch  board.  The  bench  mark  is  the  bead  of  a 
large  nail  driven  into  a  2  by  4  inch  timber  set  in  the  ground  in  a  clump  of  small  wilk>««  8 
feet  from  the  gage;  willows  surrounding  the  bench  mark  are  blazed  and  marked  "B.  M., 
U.  S.  G.  S.";  elevation  of  bench  mark  above  zero  of  gage,  4.83  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pi^rs 
of  the  United  States  Geological  Survey: 

Description:  100,  p.  195;  133,  p  312. 

Discharge:  100,  p  195;  133,  p  313. 

Discharge,  monthly:  100,  p  197;  133,  p  314. 

Gage  heights:  100,  p  19C;  133,  p  313. 

Rating  table:  100,  p  196;  133,  p  314. 
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Discharge  measurements  of  Little  Truckee  River  at  Pine  Station^  Cat.,  in  1906. 


Date. 


Hydrographer. 


W.  A.  Wolf. 


April  16..., 

May  11 : do 

May27 ' do 

June? do 

June  23 do 

Julys. do 

July  24. ' do 


I  Width. 


Feet. 


Area  of  | 
section.  , 

Square  \ 
feet.      I 

104  I 
101  j 
12G  I 
109  I 
76  j 
58  I 
61  I 
I 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

2.78 

1.85 

2.71 

1.80 

2.90 

2.05 

3.15 

2.00 

1.84 

•     1.36 

1.70 

1.12 

1.59 

1.03 

Dls- 
chaige. 

Second- 
feet. 

289 

274 

366 

343 

138 

96 

81 


Daily  gage  height ,  in  feet,  of  Little  Truckee  River  at  Pine  Station,  Col.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18., 
19. 
20., 
21. 


24.. 
26. 
26. 
27.. 
28. 
29. 
30. 


Jan.  ,  Feb.  I  Mar. 


1.28 
1.25 
1.24  I 

1.0  I 
0.99  I 
1.14  I 
1.16  I 

1.14; 

1.06  I 
1.12, 

1.1  I 
1.06 
1.01 
1.08 
1.25 
1.25 
1.26 
1.19 
1.12 
1.13 
1.06 
1.11 
1.26 
1.29 
1.23 
1.3 
1.26 
1.14 
1.13 
1.06 
1.14 


1.13 
1.19 
1.00 
1.04 
1.0 
1.0 
1.0 
.82 
.88 
.94 
1.02 
.94 
1.0 
1.0 
1.02 
1.06 
1.04 
1.02 
1.1 
1.18 
1.05 
1.05 
1.06 
1.14 
1.24 
1.28 
1.32 
1.38 


1.36 

1.44 

1.43 

1.46 

1.54 

1.59 

1.6 

1.62 

1.6 

1.69 

1.6 

1.66 

1.68 

1.58 

1.53  I 

1.55 

1.56  I 

1.6    I 

1.62  I 

1.56  ^ 

1.66  I 

1.48, 

1.51  I 

1.58 

1.56  I 

1.82  I 

1.62  I 

1.64  , 

1.43  ' 

1.62  ' 


Kpr. 

May. 

June. 

1.53 

2.49 

2.26 

1.6 

2.5 

2.22 

1.64 

2.59 

2.14 

1.65 

2.43 

2.09 

1.75 

2.29 

1.99 

1.76 

2.22 

1.97 

1.83 

2.24 

1.96 

1.84 

2.15 

2.04 

1.86 

2.12 

2.12 

1.84 

1.99 

2.16 

1.78 

1.95 

2.21 

1.94 

1.9 

2.3 

1.74 

1.99 

2.26 

1.76 

2.12 

2.19 

1.85 

2.1 

2.16 

1.8 

2.35 

2.14 

1,72 

2.62 

2.16 

1.49 


1.82 

1.7 

1.63 

1.62 

1.62 

1.69 

1.8 

2.46 

2.74 

2.69 

2.72 

2.85 

2.59 


2.58  I 
2.5 
2.5    I 
2.52  I 


2.03  I 
1.99  I 
1.98  I 
1.93  I 


2.44 

1.8 

2.26 

1.76 

2.29 

1.72 

2.26 

1.66 

2.36 

1.65 

2.12 

1.66 

2.24 

1.34 

2.2 

1.3 

2.22 

1.28 

2.2 

July. 

1.28 
1.4 
1.4 
1.38 
1.32 
1.22 
1.18 
1.18 
1.14 
1.12 
1.1 
1.04 
1.04 
1.1 
1.1 
1.06 
0.98 
.93 
.9 


.85 
1.02 
.9 
.88 
.82 
.8 
.8 
.8 
.75 


Aug.     Sept. 

1   

0.75  I    0.58 
.75         .6 


.73 

.73 

.72 

.7 

.7 

.7 


.7 

.7 

.7 

.68 

.65 

.65 

.65  I 

.64 

.63 

.66 

.7 

.7 

.65 

.65 

.63 

.62 

.6 

.6 

.6 

.58 


.58 
.6 
.6 
.6 


.61 
.6 
.61 
.61 
.61 
.6 
.6 
.62 
.63 
.63 
.63 
.63 


.64 

.65 

.65 

.65 

.09 

.7 

.73 


[Jt. 

Nov. 

7 

0.71 

7 

.71 

7 

.7 

7 

.71 

68 

.66 

68 

.65 

68 

.71 

7 

.60 

7 

.67 

7 

.67 

68 

.71 

68 

.82 

68 

.8 

68 

.81 

68 

.79 

60 

.83 

67 

.83 

7 

.81 

69 

.79 

60 

.81 

60 

.83 

69 

.9 

60 

.87 

69 

.79 

7 

.74 

7 

.73 

7 

.83 

7 

1.0 

7 

1.2 

7 

1.12 

7 

Dec. 

1.12 
1.2 
1.13 
1.1 
1.15 
1.18 
1.2 
1.13 
1.15 
1.13 
1.26 
1.23 
1.3 
1.3 
1.3 
1.25 
1.18 
1.23 
1.2 
1.2 
1.0 
1.2 
1.15 
1.2 
1.25 
1.3 
1.25 
1.12 
1.15 


1.23 
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Station  rating  table  for  Little  Trudcee  River  at  Pine  Station,  Cal.,  from  January  1  to 

December  31, 1906. 


Gage 
height. 


Feet. 
0.60 
0.70 
0.80 
0.00 
1.00 
1.10 


Dischaige. 


Second-feet, 
35 
45 
55 
66 
78 
91 


Gage 
height. 

Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischar^. 

Feet. 

Feet. 

Secottd-feet. 

Feet. 

Second-fett. 

1.20 

107 

1.80 

270 

2.40 

531 

1.30 

126 

1.90 

307 

2.50 

580 

1.40 

148 

2.00 

347 

2.60 

630 

1.50 

174 

2.10 

390 

!        2.70 

6SI 

1.60 

203 

2.^20 

436 

'        2.80 

733 

1.70 

235 

2.30 

483 

2.90 

7S6 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discfa&i|^ 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  1  foot  and  2.1  feet. 

Estimated  monthly  discharge  of  Little  Truckee  River  at  Pine  Statiop,  Cal.^for  1905, 
[Drainage  area,  166  square  miles.] 


Month. 


January 

February 

March 

ApHl 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 


Maximum. 


126 
144 
277 
760 
640 
483 
148 
50 
48 
45 
107 
126 


Minimum. 


77 

57 
139 
183  , 
307 
122 

50 

33 

33 

42 

40 

78 


Mean. 


101 
89.0 

188 

334 

477 

337 
86.3 
42.1  i 
37.4 
44.2 
55.4 

106 


Total  in 
acre-feet. 


Run-off. 


760 


158 


6,210 
4,943 
11,560 
19,870 
29.330 
20,050 
5,306 
2,589 
2,226 
2,718 
3,296 
6,518 


114,600 


Sccond-feetj 

i>r  squa,] 

mile. 


I 

1  D«pth  13 


.008 
.536 
1.13 
2.01 
2.87 
2.03 
.520 
.254 
.225 
.266 
.334 
.637 


.701 

1.3» 
2.24 

3.31 

2.» 

.r»i} 

.36 

.2!»l 

.373 
.754 


.952 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied   to  the  winter  months 
out  correction. 


witb- 


INDEPENDENCE  CUEEK  BELOW  INDEPENDENCE  LAKE,  CAL.. 

Independence  Creek  flows  from  the  east  end  of  Independenc-e  Lake  northeastward  into 
Little  Tmckee  River. 

The  gaging  station  was  established  October  24, 1902,  It  is  located  about  one-eighth  of  a 
mile  below  the  dam  at  the  lower  end  of  Independence  Lake,  Cal.  * 

The  channel  is  straight  for  50  feet  above  and  below  the  station.  The  banks  are  low  and 
subject  to  overflow.  The  bed  of  the  stream  is  permanent,  being  composed  of  gravel  and  clay, 
but  during  high  water  large  quantities  of  sand  are  washed  down  the  creek.  The  current  is 
moderately  rapid  and  the  discharge  is  controlled  by  the  dam  at  the  end  of  the  lake. 

Discharge  measurements  are  made  from  a  cable  and  car. 

The  gage,  which  is  read  twice  daily  by  William  Sch Weinberger,  consisted  originally  of  a 
vertical  4  by  4  inch  timber,  located  about  200  feet  upstream  from  the  cable.  For  the  con- 
venience of  the  observer  a  new  vertical  gage,  made  of  2  by  4  inch  timber,  was  established 
July  1 ,  1904,  on  the  left  bank  of  the  stream  75  feet  below  the  outlet  of  the  lake.  Simultane- 
ous readings  taken  on  the  two  gages  give  identical  results  for  the  fluctuations  of  1904.  The 
l)ench  mark  for  the  original  gage  consists  of  three  nails  driven  into  the  root  of  a  pine  tree 
55  feet  northwest  of  the  gage;  elevation  above  zero  of  gage,  5.82  feet.     The  bench  marie  for 
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the  new  gage  is  the  head  of  four  nails  driven  into  the  tree  stump  to  which  the  new  gage  rod  is 
fastened;  elevation  above  zero  of  new  gage,  3.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Deacription:  85,  p  121;  100.  p  197;  133,  p  315. 
Discharge:  85,  p  122;  100  p  197;  133,  p  315. 
Bischaige,  monthly:  100,  p  199;  133,  p  317. 
Gage  heights:  85,  p  122;  100,  p  198;  133.  p  316. 
Rating  table:  100,  p  199;  133,  p  317. 

IHadun'ge  measuremeTiis  of  Independence  Creek  helow  Independence  Lake,  Cat.,  in  1906. 


Mean    |     Gage  Dis- 

volocity.     height.   I  charge. 


June  12 
June  26 
July  7 
Augusts 
September  11 


Feet. 

Second- 
feet. 

3.25 

77 

1.80 

3 

2.30 

15 

2.00 

4.3 

1.70 

«.6 

a  Estimated. 


Daily  gage  heightf  in  feet,  of  Independence  Creek  helow  Independence  Lake,  CaL,  for  1905. 


Day. 


Jan. 


1  

2.1 

2 

2.1 

3 

2.15 

4  . 

2.15 

5 

2.15 

6 

2.18 

7 

2.2 

8    

2.2 

9 

2.2 

10 

2.2 

11 

2.22 

12 

2.25 

13 

2.32 

14 

2.52 

15 

2.6 

16 

2.6 

17   .  .. 

2.6 

18 

2.62 

19 

2.65 

20 

2.68 

21 

2.88 

22 

2.98 

23 

2.98 

24 

3.02 

25 

3.12 

26    ... 

3.25 

27 

3.25 

28 

3.08 

29 

2.85 

30 

2.85 

31 

2.85 

Feb.     Mar. 


2.7 

2.58 

2.4 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

?.2 

2.2 

2.22 

2.25 

2.25 

2.25 

2.25 

2.38 

2.48 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 


2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.7 

2.7 

2.7 

2.7 

2.8 

2.72 

2.75 

2.75 

2.75 

2.75 

2.75 


Apr.     May. 


2.7 

2.7 

2.45 

2.25 

2.25 

2.25 

2.25 

2.28 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.65 

3.05 

3.a5 

3.05 

3.2 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 


3.28 

3.5 

3.5 

3.5 

3.5 

3.35 

3.15 

3.1 

3.05 

3.15 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.88 

3.08 

3.08 

3.28 

3.45 

3.45 

3.45 

3.0 

2.55 

2.55 

2.65 

3.05 

3.08 

3.18 

3.2 


June.  I  July. 

I 


Aug.  I  Sept.  ,   Oct. 


3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.06 

3.08 

3.1 

3.15 

3.18 

3.2 

3.2 

3.2 

3.22 

3.22 

3.2 

3.2 

3.2 

3.2 

3. 15  I 

3.15 

3.15  ' 

3.1     I 

3.08  I 

2.4    I 


1.8 
1.8 
1.82 
1.88 


I 


1.88 

2.0  I 

2.1  I 

2.2  I 
2.25  I 

2.3  , 
2.3 
2.3    . 

2.3  : 

2.25  I 
2.25  I 
2.25  I 
2.2 
2.18 
2.1     I 
2.1     I 
2.1     I 
2.05  I 
2.05  I 
2.05 
2.08  I 
2.1     I 
2.15  I 
2.2 
2.2 
2. 15  ! 
2.1     I 
2.1     I 

2.a5 1 

2.05  , 

2.  a') 


I 


2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.75 

1.75 

1.7    ' 

1.68  ' 

i.cyi  1 
i.r«  ' 


I 


1.65  ' 

1.65  I 

1.C5  I 

1.G5  I 

1.05 

1.65  ' 

1.65  I 

1.65  I 

1.65  I 

1.65  I 

1.65 

1.6    ' 

1.6 

1.6 

1.6    ' 

1.0    I 

1.55  , 

1.55  I 

1.55 

1..W 

1.5.3 

1..55 

1.55 

1.55 

1.55 

1..5.5 

1.55 

1.5 

1.5 

1.5 


1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


Nov.  I  Dec 


1.5 
1.5 
1.45 
1.45 
1.45 
1.45 
1.45  j 
1.45  I 
1.45 
1.38 
2.36  ' 
2.3    I 
2.25  I 
I 


2.2 

2.2 

2.15 

2.15 

2.1 

2.1 

2. 15 

2.1 

2.1 

2.1 

2.5 

2.5 

2.25 

2.12 

2.15 

2.2 

2.2 


2.18 

2.15 

2.12 

2.1 

2.3 

2.5 

2.25 

2.0 

2.0 

1.98 

1.95 

1.95 

1.92 

1.9 

1.88 

1.88 

1.85 

1.85 

1.9 

1.9 

1.9 

1.85 

1.85 

1.82 

1.84 

1.8 

1.85 

1.85 

1.9 

1.9 

1.98 
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Station  rating  table  for  Independence  Creek  below  Independence  Lake,  CaLj  from  January 
i,  1904,  to  December  31,  1906. 


Gage 
height. 

Discharge. 

Gaee 
height. 

Feet. 

Second-feet. 

Feet. 

1.30 

0.3 

1.90 

1.40 

.4 

2.00 

l.SO 

.5 

2.10 

1.60 

.9 

2.20 

1.70 

1.6 

2.30 

1.80 

2.3 

2.40 

i 

Discharge 


Gage 
height. 


Discharge. 


Second-feet. 

Feet. 

Secondr-feet. 

3.4 

2.50 

23    ! 

4.7 

2.60 

30 

6.7 

2.70 

40 

9.5 

2.80 

53 

13 

2.90 

60    , 

17 

3.00 

87 

Gage 
height 

Discharige. 

Feet. 

Second-feet. 

3.10 

107 

3.20 

.      127 

3.30 

148 

3.40 

170 

3.50 


192 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measun^ 
ments  made  during  1904-5.  It  is  well  defined  between  gage  heights  2  feet  and  3.25  feet.  Below  2  ft^i 
the  table  is  rather  uncertain. 

Estimated  monthly  discharge  of  Independence  Creek  below  Independence  Lake,  Cal.,  for  /9W5. 
[Drainage  are^,  8.5  square  miles.] 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 

Octolwr 

November. 
December.. 


The  year. 


Discharge  in  aecond-foet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
incbrs. 

137 

6.7 

43.0 

2,644 

5.06 

5,  S3 

40 

9.5 

16.4 

911 

1.93 

2.01 

53 

23 

30.7 

1,888 

3.61 

4.16 

127 

11 

52.7 

3.136 

6.30 

6.92 

192 

26 

107 

6.579 

12.59 

14  52 

131 

2.3 

98.9 

5,885 

11.64 

12.1^ 

13 

3.2 

8.2 

504 

.965 

1  11 

4.7 

1.2 

3.1 

191 

.365 

.419 

1.2 

.5 

.90 

54 

.106 

-lis 

,5 

.5 

.50 

31 

.059 

.Utt* 

23 

.4 

7.0 

417 

.824 

.910 

23 

2.3 

5.1 

314 

.600 

-ac 

192 

.4 

31.1 

22,550 

3.66 

49.75 

Note.— Ice  conditions  not  known;  open-ohannel  rating  table  applied  to  the  winter  months  without 
correction. 

PROSSER  CHEEK  NEAR  HOBART  MILLS,  CAL. 

Prosser  Creek  rises  on  the  eastern  slope  of  the  Sierra  Nevada  in  central  Sierra  County,  CaL, 
flows  in  a  general  southeasterly  direction,  and  unites  with  Truckee  River  near  Prosser. 

The  station  w^as  established  June  27. 1903.  It  is  located  about  150  feet  below  the  wmgon 
bridge  and  the  road  house  on  the  Boca  and  Truckee  highway,  4  miles  from  Tnickee  and 
3  miles  from  Hobart  Mills.  Alder  Creek  joins  Prosser  Creek  about  200  feet  above  the  sta- 
tion.    The  nearest  dam  is  located  at  the  ice  pond  about  2  miles  below  the  station. 

The  channel  is  straight  for  150  feet  above  and  200  feet  below  the  cable.  The  creek  bencti 
at  the  highway  bridge.  Both  banks  are  high  and  are  not  subject  to  overflow.  The  riglii 
bank  is  wooded;  the  left  is  cleared  except  for  a  few  willows.  The  bed  is  composed  of  ci'^rae 
gravel  and  is  free  from  vegetation.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  a  wooden  car  running  on  a  three-eightlis  inch  sleol 
cable,  which  is  stretched  across  the  river  about  5  feet  above  high-water  le\el.  A  tag  wiiv 
is  stret<jhed  just  above  the  cable. 

The  original  gage  cx)nsLstcd  of  a  2  by  4  inch  vertical  timber.  It  was  located  on  the  left  or 
north  bank  50  feet  upstream  from  the  cable.  The  old  gage,  the  zero  of  which  was  9.87  feet 
below  the  bench  mark,  was  washed  out  by  a  flood  February  24,  1904.  A  new  gage  was 
established  at  the  same  point,  with  its  zero  9.58  feet  below  the  bench  maiic.    The  bench 
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mark  is  on  the  northeast  pier  of  the  st«el  wagon  bridge ,  and  is  the  top  of  the  steel  casing  of 
the  concrete  pier  above  the  arrow  mark. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacription:  100,  pp  200-201;  133,  p  318. 
Discharge:  100,  p  201;  133,  p  318. 
Discharge,  monthly:  133,  p  320. 
Gage  heights:  100,  p  201;  133,  p  319. 
Rating  table:  133,  p  319. 

Discharge  mectsurements  of  Prosser  Creek  near  Hohart  MUls,  Cal.,  in  1905. 


Date. 


Hydrographer. 


May  12 |  W.  A.  Wolf. 

May23 do 

June  12 1 do 

June  26 i do 

July7 1 do 

July  27 1 do 


Area  of 
section. 


Square 
feet. 

67 

69 

68 

55 

55 


Mean 
velocity. 


Feet  per 
second. 

2.22 

2.60 

2.43 

2.20 

1.91 


Gace 
height. 


Feet. 
2.05 
2.30 
2.25 
2.00 
1.90 
1.25 


Dis- 
charge. 

Second- 
feet. 

129 

179 

165 

120 

101 

11 


BOXXER  CREEK  NEAR  TRUCKEE,  CAL.. 

Donner  Creek  flows  from  the  east  end  of  Donner  Lake  eastward  into  Truckee  River. 

The  gaging  station  was  established  October  23,  1902.  It  is  located  about  150  feet  below 
the  dam  of  the  Donner  Creek  Ice  Company  and  1}  miles  west  of  Truckee,  Cal. 

The  channel  is  straight  for  150  feet  above  and  below  the  cable.  Both  banks  are  high  and 
will  not  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  is  permanent,  and  is  free 
from  vegetation.    There  is  but  one  channel  at  all  stages  and  the  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  50  feet  downstream  from 
the  gage. 

The  gage,  which  is  read  twice  each  day  by  F.  R.  Williams,  is  a  4  by  4  inch  vertical  timber 
located  on  the  left  bank.  The  bench  mark  consists  of  four  nails  driven  into  the  root  of  a 
pine  tree  12  inches  in  diameter  35  feet  north  of  the  gage;  elevation  above  zero  of  gage,  6.30 
feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  123;  100,  p  202;  133,  p  320. 
Discharge:  51,  p  405;  85,  p  123;  100,  p  202;  133,  p  321. 
Discbarge,  monthly:  100,  p  204;  133,  p  322. 
Qage  heights:  85,  p  123;  100,  pp  202-203;  133,  p  321. 
Rating  table:  100,  p  203;  133,  p  322. 

Discharge  measurements  of  Donner  Creek  near  Truckee^  Cal.,  in  1905. 


Date. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height 

Feet. 
3.06 
3.01 
3.42 
2.12 
1.74 
1.15 
.90 
1.00 

Dfs- 
chaige. 

April  15. 

W   A.  Wolf 

Feet. 
36 
36 
38 
20 
10 

48 
48 
56 
17 
12 

Feet  per 
second. 

3.27 

3.25 

4.00 

2.18 

1.34 

Second- 
feet. 

157 

May  12 

do 

156 

May  23 

do 

224 

June  26 

July  6 

July  27 

do. 

37 

do 

do 

16.0 
1.0 

August  2 

do 

.2 

September  9 . . . 

do 

.5 

1 

IRR  176 

^-06 7 
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STREAM   MEASUREMENTS    IN    1905,   PART   XII. 


Daily  gage  height ,  in  feet  ^  of  Donner  Creek  near  TruckeCf  Cal.jfor  1905. 


Day. 


I 


I 


Jan.      Feb.  !  Mar.  !  Apr.     May.    June. 


3. 

4. 

5. 

6. 

7., 

8., 

9. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.9 

1.9 

1. 

1, 

1. 

1. 

1. 

1. 

1.6 

1.6 

1.6 

1.6 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.7 

1.7 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.8 

1.8 

1.7 

1.7 


_L 


July.  .  Aug.     Sept.  ,  Oct.      Nov.     Dec, 


I 


1.7 

1.8 

1.8 

1.8 

l.« 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.9 

2.2 

2.  . 

2.2 

2.2 

2.2 

2.2 

2.25 

2.5 

2.4 

2.3 

2.35 

2.35 

3.2 

3.15 

3.05 

3.0 


3.0 
3.0 
3.0 
3.0 
.3.05 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2,9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 


a.  7 

2.6 

2.6 

2.65 

2.75 

2.8 

2.8 

2.9 

3.0 

3.1 

3.0 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.05 

3.0 

3.0' 

3.0 

3.0 

3.05 

3.1 

3.1 

3.5 

3.7 

3.6 

3.65 

3.6 


3.5 

3.45 

3.4 

3.35 

3.3 

3.3 

3.3 

3.25 

3.15 

3.1 

3.05 

3.0 

3.1 

3.25 

3.5' 

3.55 

3.6 

3.6 

3.5 

3.5 

3.5 

3.4 

3.4 

3.4 

3.4 

3.35 

3.3 

3.3 

3.3 

3.3 


3.3 

3.2 

3.15 

3.05 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.95 

2.9 

2.85 

2.85 

2.85 

2.8 

2.8 

2.7 

2.55 

2.35 

2.25 

2.2 

2.15 

2.1 

2.1 

2.0 

2.0 


1.9 

1.9 

1.9 

1.85 

1.8 

1.75 

1.7 

1.7 

1.65 

1.6 

1.55 

1.55  ' 

1.5    I 

1.45 

1.5 

1.4    ' 

1.35  I 

1.3    I 

1.3 

1.25 

1.2 

1.15 

1.1 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.16 

1.12 


1.1 

.95 

.9 

.9 
1.0 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
I.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 

2.25 

2.2 

1.1 

1.2 

1.15 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


1.0 

1.0 

.95 

.95 

.95 

.5 

.45 

1.0 

1.5 

1.6 

1.75 

1.6 

1.8 

1.8 

1.55 

1.35 

1.15 

1.05 

1.05 

1.0 

1.0 

1.0 

1.45 

1.8 

1.0 

.0 

.0 

.0 

.15 

.45 

.55 


0.65 
.75 
.8 
.8 
.8 
.85 
.9 
.9 
.9 
.9 
.9 
.9 

.9 

.9 

.9 
1.2 
1.15 

.915 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 


.9 
.J 
.*> 
.9 
.9 

.9 
.9 


.9 

.<! 

.9 

.9 

.9 

.9 

.9 

.9 

-95 
i.O 
1.0 
1.0 
1.0 
1.0 
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Station  rating  table  for  Donner  Creek  near  Truckee,  Col.,  from  January  1  to  December  SI,  19fK^. 


Gage 
height. 

1 
Discharge. 

Second- feet. 

Gage 
height. 

Discharge. 
Second-feet 

1     Gage 
1  height. 
1 

Feet. 

Discharge.  1 

Gage 
height 

Dischaiige 

Feet. 

Feet 

Second-feet. 

Feet. 

Second-feet, 

0.70 

0.0 

1.50 

8.3 

2.30 

52 

3.10 

166 

.80 

.1 

1.60 

11.6 

2.40 

62    1 

3.20 

185 

.90 

.2 

1.70 

15 

2  50 

73 

3.30 

206 

1.00 

.5 

1.80 

19 

2.60 

86    I 

3.40 

'   227 

1.10 

1.1 

1.90 

24 

2.70 

100    1 

3.50 

2« 

1.20 

2.0 

2.00 

29 

2.80 

115 

aeo 

269    ' 

1.30 

3.5    1 

2.10 

35 

2.90 

131     I 

3.70 

290 

1.40 

6.7 

2.20 

43 

3.00 

1 

148 

1 

The  above  table  is  applicablG  only  for  open-channel  conditions, 
ments  made  during  1904-5.    It  Is  well  defined. 


It  is  based  on  discharge  measoie- 


WALKER    RIVER    BASIN. 

Estimated  monthly  dUcharge  of  Downer  Creek  near  Truekee,  Cal.ffor  1905. 
[Drainage  area,  30  square  iiilles.] 
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Month. 


January 

February... 

March , 

April 

May 

June 

July 

August 

September., 

October 

November. , 
December. . 


The  year. 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

Total  In 
acre-feet. 

1          -^ 

11.5 

17.8 

1,094 

'         185 

15 

53.1 

2,049 

1G6 

100 

130 

7,993 

200 

86 

163 

9,609 

2(i0 

148 

218 

13,400 

206 

29 

114 

6,783 

24 

1.1 

8.6 

529 

1.1 

.2 

.51 

31 

48 

.5 

3.6 

214 

19 

0 

4.4 

270 

2 

0 

.29 

17 

43 

0 

1.6 

98 

200 

0 

59.6 

43,290 

Run-off. 


Second-feet 

per  square 

mile. 

Depth  in 
inches. 

0.593 

0.684 

1.77 

1.84 

4.33 

4.99 

5.43 

6.06 

7.27 

8.38 

3.80 

4.24 

.287 

.331 

.017 

.030 

.120 

.134 

.147 

.170 

.0097 

.011 

.053 

.061 

1.98 

26.92 

Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

WAlrKER  RIVER  BASIN. 

DESCRIPTION  OF  BASIN. 

Walker  River  is  formed  by  two  branches — E^t  and  West  forks — which  rise  on  the 
eastern  slopes  of  the  Sierra  Nevada,  in  Mono  County,  Cal.,  flow  in  a  general  northerly  direo 
tion,  and  unite  in  Lyon  County,  Nev.  From  the  point  of  junction  the  main  stream  flows 
northward  through  Mason  Valley,  at  the  upper  end  of  which  it  turns  to  the  east  and  south- 
east and  discharges  into  the  north  end  of  Walker  Lake. 

'WEST  FORK  OF  WALKER  RIVER  NEAR  COI^EVILI^E,  CAL. 

This  station  was  established  OctolxT  5,  1902.  The  cable  is  located  about  1  mile  east  of 
the  point  where  the  main  road  from  Topaz  to  Bridgeport  crosses  Lost  Canyon  Creek  and  is 
600  feet  from  the  road.    The  gage  is  about  one-half  mile  above  the  cable. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  The  right  bank  is  low 
and  rocky  and  is  liable  to  overflow;  the  left  is  high  and  rocky  and  will  not  overflow.  The 
bed  of  the  stream  is  rocky  and  uneven.  There  is  but  one  channel  at  all  stages  and  the 
current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  Is  read  once  each  day  by  J.  S.  Trumbull,  is  a  4  by  4  inch  vertical  timber 
on  the  left  bank,  about  300  feet  from  the  observer's  house.  The  bench  mark  is  a  spike 
driven  into  the  tree  to  which  the  gage  is  fastened;  elevation  above  zero  of  gage,  6.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  108;  100,  pp  172-173;  133,  p  323. 
DiacbaiKe:  85,  p  106;  100,  p  173;  133,  p  323. 
Discharge,  monthly:  100,  p  174;  133,  p  ^. 
Gage  heigh tt:  85,  p  108;  100,  p  173;  133,  p  324. 
Rating  table:  100,  p  174;  133,  p  324. 
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STREAM    MEASUREMENTS    IN    1905,   PART   XII. 


Discharge  measuremerUs  of  West  Fork  of  West  Walker  River  near  CoUvHU,  Cat.,  in  I90u. 


Date. 


Mays 

May  11.... 
May  24.... 

June  6 

June  29 

July  8 

July  24 

July  25. . . . 
August  30. 


Ilydrographer. 


Width 


I  Area  of  l    Mean 


aection.    velocity. 


J.  L.  Brainbiia. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

W.  A.  Wolf.... 


B/. 

5^. 

51 

100 

48 

98 

55 

165 

55 

160 

55 

160 

55 

147 

47 

99 

54 

134 

50 

82 

Feet -per 
second. 

3.20 

2.37 

5.13 

4.11 

4.35 

4.40 

2.04 

2.48 

.99 


Gage 
height. 


Feet. 
2.S0  { 
2.15 
3.45 

3.10 
3.30 
3.10  I 
2.00  I 
2-30  ' 
1.30 


Sfcoia^ 


'-a 

55i 


Daily  gage  height,  in  feet,  of  West  Fork  of  Walker  River  near  CoteviUe,  Col.,  for  190S. 


Day. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


Fel). 


1.3 

1.4 

1.3 

1.4 

1.2 

1.4 

1.2 

1.4 

1.2 

1.3 

1.2 

1.3 

1.2 

1.4 

1.2 

1.4 

1.2 

1.4 

1.2 

1.3 

1.2 

1.3 

1.2 

1.3 

1.2 

1.3 

1.2 

1.3 

1.2 

1.3 

1.2 

1.4 

1.2 

1.4 

1.2 

1.3 

1.2 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.3 

1.4 

1.4 

1.3 

1.4 

1.3 

1.4 

1.3 

1.5 

1.3 

1.3 

1.3 

Mar. 

1.5 
1.5 
1.5 
1.6 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.8 
1.7 


Apr. 


1.7 
1.7 
1.8 
1.8 
2.0 
2.1 
2.1 
2.1 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.1 
2.1 
2.2 
2.2 
2.1 
2.0 
2.1 
2.2 
2.2 
2.4 
2.5 
2.4 
2.9 
3.1 
3.1 


May. 

June. 

July. 

Aug. 

2.9 

3.1 

2.9 

1.9 

2.7 

3.1 

2.9 

1.9 

2.7 

3.0 

2.8 

1.8 

2.6 

3.1 

2.7 

1.8 

2.1 

3.1 

2.6 

1.8 

2.3 

3.0 

2.7 

1.7 

2.3 

2.9 

2.7 

1.6 

2.2 

3.0 

2.8 

1.6 

2.2 

3.1 

2.8 

1.6 

2.1 

3.2 

2.7 

1.6 

2.1 

3.5 

2.7 

1.5 

2.2 

3.7 

2.6 

1.5 

2.3 

3.9 

2.5 

1.5 

2.9 

3.9 

2.5 

1.5 

3.4 

3.8 

2.4 

1.5 

3.5 

3.6 

2.4 

1.5 

3.5 

3.6 

2.3 

1.4 

3.6 

3.7 

2.2 

1.4 

3.5 

3.8 

2.1 

1.4 

3.5 

3.9 

2.1 

1.4 

3.4 

3.8 

2.2 

1.4 

3.3 

3.7 

2.2 

1.4 

3.2 

3.5 

2.2 

1.4 

3.3 

3.3 

2.2 

1.4 

3.3 

3.1 

2.2 

1.3 

3.2 

3.0 

2.1 

1.3 

3.0 

2.9 

2.1 

1.2 

2.9 

2.8 

2.1 

1.2 

2.8 

2.8 

2.0 

1.2 

3.0 

2.9 

2.0 

1.2 

3.1 

2.0 

1.2 

I 


1.2 

1.1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

l.l 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.2 

1.2 

1.2 


1.2 

1.2 

1.2 

1.2 

1.2 

1.05 

1.1 

1.1 

1.05 

1.05 

1.05 

i.as 

1.05 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

I.O 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


Nov.  i  r»nc. 


I.I 
1.1 
1.1 

1.9  ; 
1.1 
1.1  ' 
l.l' 
1.1  i 
1.1 
1.1 
l.l 

.9 

.9 

.8 

.8 

.8 

.9 

.9 

.9 

.» 

.9 

.8 

.9 

-9 

.S 

•«  I 

.9  . 

.9  I 
l.l 
1.1 


0.9 

I  . 

1.1 
1.1 
1.1 
].I 
Vl 
l.-i 
l.l 
1.1 
1.1 
l.l 
\-2 
1  .' 
1.1 

:.i 
:.i 

M 

l.l 

M 

1  I 

1.: 

1  2 

VI 

1.1 
1  1 
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Station  rating  table  for  West  Fori:  of  Walker  River  near  ColevUle,  Cal.,  from  January  1  to 

December  SI,  1905. 


Gage 
height. 

1       ""    '"     II 
1  Discharge.  || 

Gage 
height. 

Discharge. 

Feet. 

\8econd-/eet} 

Feet. 

Second-feet. 

0.80 

1               44    ] 

1.60 

121 

.90 

1               50     1 

1.70 

138 

1.00 

56    ] 

1.80 

157 

1.10 

62    1 

1.90 

178 

1.20 

70    1 

2.00 

201 

1.30 

80    ' 

2.10 

226 

1.40 

92    ' 

2. -20 

254 

..» 

106    ' 

:           il 

2.30 

284 

Gage 
height. 

Discharge.     ^«»f, 

Discharge. 

Feet. 

Second-feet  }\     Feet. 

Second-feet. 

2.40 

317             3.20 

702 

2.50 

353    '1        3.30 

762 

2.60 

393             3.40 

823 

2.70 

436    II        3.50 

886 

2.80 

483 

3.60 

952 

2.90 

534 

3.70 

1,020 

3.00 

588 

3.80 

1,090 

3.10 

644 

1 

1        3.90 

1 

1,160 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge  meas- 
urements made  during  1905.    It  is  well  defined  l)etweim  gage  heights  1.2  feet  and  3.5  feet. 

Estimated  monthly  discharge  of  West  Fork  of  Walker  River  near  CotevUUf  Col.,  for  1906. 
[Drainage  area,  306  square  miles.] 


Month. 


January 

February 

March 

.\pril.' 

May 

June 

July 

August 

Soptember 

October 

November 

December 

The  year 


Discharge  in  socond-fect. 


Maximum. 


92 
106 
157 
644 
952 
1,160 
534 
178 

70 

70 
178 

70 


1,1G0 


Minimum. 


70 
80 
106 
138 
226 
483 
201 
70 
59 
56 
44 
50 


Mean. 


75.3 
86.1 

133 

266 

558 

791 

334 

107 
64.1 
59.4 
58.1 
61.9 


Total  in 
acie-feet. 


4,630 
4,782 
8,178 
15,830 
34,310 
47,070 
20,540 
6,579 
3,814 
3,652 
3,457 
3,806 


216 


156,600 


RunH)ff. 


Second-feet  tu»_*i,  i„ 
per  square    ^J^Pjlil^ 


0.246 
.281 
.435 
.869 
1.82 
2.58 
1.09 
.3^ 
.209 
.194 
.190 
.202 


.706 


0.284 
.293 
.502 
.970 
2.10 
2.88 
1.26 
.404 
.233 
.224 
.il2 
.233 


9.60 


Note. — Ice  conditions  not  known.  Open-channel  rating  table  applied  to  winter  months  without 
correction. 

EAST  FORK  OF  WALKKR  RIVER  NEAR  YERINGTON,  NEV. 

This  station  was  established  October  6,  1902.  It  is  located  at  Ross  Ranch,  about  10 
miles  southeast  of  Yerington,  Nev.,  just  above  the  point  where  the  road  crosses  the  river. 

The  channel  is  straight  for  200  feet  above  and  for  100  feet  below  the  station.  At  low 
water  the  sand  bar  in  the  middle  of  the  stream  divides  the  channel  into  two  parts.  Both 
banks  are  low  and  are  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  sand  and 
rlay  and  shifts  somewhat.    The  current  has  a  moderate  velocity. 

Discharge  measurements  are  made  by  meaas  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire. 

The  gage^  which  is  read  once  each  day  by  I.  A.  Strosnider,  the  ranch  owner,  is  a  vertical 
4  by  4  inch  timber  fastened  to  the  right  bank  just  below  the  cable.  The  bench  mark 
consists  of  three  nails  and  a  spike  in  a  stump  6  inches  in  diameter  15  feet  east  of  the  gage; 
elevation  above  zero  of  gage,  5.85  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

DMcrlption:  85,  p  107;  100,  p  170;  133,  p  335. 
DiMliazgv:  85,  p  106;  100,  p  170;  133,  p  826. 
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Diflchai^y  monthly:  100,  p  172;  133,  p  327. 

Gage  heights:  85,  p  108;  100,  pp  170-171;  133,  p  326. 

Rating  table:  100,  p  171;  133,  p  327. 

Digeharge  meawremenis  ofE<ut  Fork  of  WaUcer  River  near  Yeringlon,  Nev.y  in  1905. 


Date. 


Hydrographer. 


May  4 

May9 

May  18 ' do. 

May  23 ' do, 

Jane  5 ' do, 

June  15 ...do, 

June  19 ' do, 

June  30 ' do 

July  7 do 

July  26 j do 

July  28 ' do 


J.  L.  Brambila. 
....do 


Width. 


Feet. 
50 
73 
73 
.54 
49 
72 
73 
71 
72 
71 
72 


Area  of 
section. 


Mean         Gage  Dis- 

volocity.     height,   i  (diaxge. 


Feet  per 
tecond. 

1.86 

1.92 

2.10 

2.20 

2.14 

2.43 

2.94 

2.27 

2.19 

1.73 

1.66 


Feet. 
1.80 
1.79 
2.50 
1.92 
1.90 
2.40 
2.75 
2.35 
2.30 
2.06 
2.05 


Seamd- 
feet. 

hi 

t9 

lis 

SI 

a> 

170 
291 
156 
141 
S2 
»4 


Daily  gage  height  y  in  feel,  of  East  Fork  of  Walker  River  near  Yeringtoii,  Nev.,for  1905. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8,. 

9.. 
10.. 
II.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 


Feb. 


2.2 
2.2 
2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 


Mar.     Apr. 


2.4 

2.4 

2.4 

2.4 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 


2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.7 

1.7 

1.75 

1.6 

1.6 


May. 

June. 

July. 

1.5 

2.1 

2.3 

1.5 

2.1 

2.35 

1.5 

2.05 

2.4 

1.6 

2.05 

2.4 

1.45 

2.0 

2.4 

1.4 

1.9 

2.3 

1.4 

1.9 

2.3 

1.4 

1.9 

2.25 

1.-4 

1.9 

2.2 

1.4 

1.9 

2.2 

1.4 

2.0 

2.2 

1.4 

2.1 

2.3 

1.45 

2.2 

2.3 

1.45 

2.3 

2.2 

1.65 

2.4 

2.1 

1.75 

2.5 

2.0 

2.0 

2.65 

2.0 

2.2 

2.7 

2.0 

2.2 

2.7 

2.0 

2.2 

2.75 

1.95 

2.1 

2.75 

1.9 

2.1 

2.75 

1.95 

2.1 

2.85 

2.1 

2.0 

2.85 

2.1 

2.0 

2.75 

2.1 

2.0 

2.55 

2.1 

2.0 

2.4 

2.1 

2.2 

2.3 

2.05 

2.2 

2.35 

2.0 

2.1 

2.4 

2.0 

2.1 

1 

1.9 

Aug. 


1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 

i:7 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.75 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 


Sept. 

1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 


Oct.  1  Nov.     Dec. 


1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 

I:;  I 

1.7  I 

1.8  ' 
1.8  i 
1.8 

1.8  , 
1.9 

1.9  I 
1.9 

,..| 

1.9  I 


1.9 

1.9 

1.9 

1.9  ; 

1.9 

1.9, 

1.9  ' 

1.9 

1.9  I 

1.9  I 

1.9' 

1.9 

1.9 

»•». 
1.9 

1.9 

1.9' 

1.9 

1.9  ■ 

2.0, 

2.0 

2.0 

2.0 

^0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


2-0 
2  V 
2-0 
1.9 
1.9 
1-9 
1-9 
1.9 
1.9 
1.9 
1.9 
1.1» 

i.y 

1.9 
1.9 
1.^ 
1.9 
1  9 
I  V 
1  ^ 
1.9 
1.9 


l.V* 

1.9 

1  V 
I  V 

1.* 
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Daily  distchargej  in  secondr-feety  of  East  Fork  of  Walker  River  near  Verington,  Nev.jfor  1906. 


Day. 

May. 

Juno. 

91 
91 
84 
79 
72 
60 
60 
66 
60 
72 
86 

July. 

Day. 

"•'■ 

June. 

July. 

Day. 

May. 

94 
110 
95 
05 
87 
87 
118 
115 
98 
98 

June. 

280 
304 
304 
275 
210 
176 
156 
156 
156 

July. 

1 

37 
37 
37 
37 
32 
27 
27 
25 
25 
25 
25 

146 
156 
166 
162 
162 
143 
143 
130 
123 
123 
115 

14 

15 

16 

15 
18 
18 
25 
34 
46 
69 
69 
81 
82 

109 
125 
150 
170 
191 
237 
262 
291 
.  306 
306 

134 
134 
116 
100 

80 

80 

80 

soj 

73  1 
63 

22 

23 

24 

25 

26 

•27 

28 

29 

09 

2 

90 

3 

90 

4 

83 

5 

83 

6. 

17 

83 

7 

18 

84 

8 

19 

78 

9 

20 

30 

78 

10 

21 

31  . 

65 

11 : 

■ 

Note.— Discharge  applied  by  indirect  method  for  shifting  channels.     As  no  measurements  were 
made  January- April  and  August- December  no  estimates  for  these  months  can  be  made. 

Estimated  monthly  discharge  of  East  Fork  of  Walker  River  near  Yerington,  Nev.f  for  1905. 
[Drainage  area,  1,103  square  miles.] 


Month. 

,     1        Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

1                    1 

1  Maximum.   Minimum. 

Mean. 

Second-feet'  -n^^^u »« 

May.... 

Juno 

July.... 

1              118 

1              306 

166 

15 
60 
63 

57.7 
167 
107 

3,548 
9,937 
6,679 

0.052 
.151 
.097 

0.060 
.168 
.112 

WALKER  RIVER  NEAR  W^ABUSKA,  NEV. 

This  station  was  established  July  22,  1902,  and  equipped  December  12,  1902.  It  is 
located  about  300  feet  above  the  Carson  and  Colorado  Railroad  bridge,  near  the  section 
house  at  Clever  station,  and  about  2J  miles  east  of  Wabuska. 

The  channel  is  straight  for  150  feet  above  the  station  and  slightly  curved  for  the  same 
distance  below.  Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream 
is  sandy  and  shifting.  There  is  but  one  channel  at  all  stages.  The  current  has  a  moderate 
velocity,  and  the  discharge  is  small  from  August  to  October. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  35  feet  below  the  gage. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage  is  read  twice  each  day  by  Charles  Nelson.  The  original  gage  was  washed  out 
December  30,  1903.  A  new  gage,  consisting  of  a  1  by  4  inch  board  fastened  to  a  vertical 
4  by  4  inch  timber,  was  installed  January  17,  1904.  It  is  on  the  left  bank,  15  feet  below 
the  point  at  which  the  old  gage  was  located  and  150  feet  south  of  the  section  house.  The 
datum  is  the  same  as  that  of  the  original  gage.  The  bench  mark  consists  of  four  nails 
driven  into  the  northwest  comer  of  the  pump  platform  35  feet  east  of  the  gage;  elevation 
above  zero  of  gage,  6.94  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  106;  100,  p  167;  133,  p  328. 
Discharge:  85,  p  107;  100,  p  168;  133,  p  328. 
Discharge,  monthly:  100,  p  160;  133,  p  330. 
Oage  heights:  85,  p  107;  100,  p  168:  133,  p  329. 
Rating  table:  100,  p  169;  133,  p  339-330. 
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Discharge  measurements  of  Walker  River  near  Wabvska,  Nev.j  in  1905. 


Date. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Mays 

J.  L.  Brambila 

Feet. 
74 
73 
78 
72 
70 
74 
70 
67 
15 

8q%tare 
feet, 

64 

50 

136 

118 

60 

186 

64 

37 

Feet  per 
second. 

1.46 

1.42 

2.43 

2.55 

1.79 

2.08 

1.78 

1.54 

Feet. 
1.58 

May  8 

.     .do       ... 

1.39 

May  19 

...  .do 

2.30 

May  22 

do 

2.30 

June  4 

do 

1.60 

June  18 

do 

2.80 

July  1 

do 

1.40 

July  6 

...do 

1.10 

July  27 

do 

.60 

Dis- 
charge. 

Second- 
feet. 

94 

71 

BP 

SM 

124 

114 

57 

034 


a  Estimated. 
Daily  gage  Tieighi,  in  feet j  of  Walker  River,  near  Wahuska,  Nev.,for  1905. 


Day. 

Jan. 

2.1 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.9 

1.85 

1.85 

1.8 

1.8 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

Feb. 

Mar. 

Apr. 

1 

1.92 
2.0 
2.05 
2.1 
2.1 
2.06 
2.05 
2.02 
2.0 
1.95 
1.92 
..9 
1.87 
1.85 
*   1.82 
1.78 
1.75 
1.72 
1.8 
1.85 
1.85 
1.88 
1.9 
1.9 
1.9 
1.9 
1.9 
1.96 

1.98 

2.0 

2.0 

2.0 

2.0 

2.02 

2.05 

2.05 

2.06 

2.05 

2.05 

2.05 

2.08 

2.1 

2.1 

2.1 

2.1 

2.15 

2.16 

2.15 

2.15 

2.15 

2.15 

2.1 

2.1 

2.08 

2.02 

2.0 

2.0 

2.0 

2.0 

1.95 

2.0 

2.0 

1.98 

1.94 

1.92 

1.82 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.6 

1.62 

1.48 

1.42 

1.4 

1.38 

1.35 

1.35 

1.32 

1.3 

1.28 

1.22 

1.2 

1.2 

1.2 

1.15 

1.15 

2 

3 

4 

5 

6 

7        ... 

8 

9 

10 

11. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21        ... 

22 

23 

24 

25 

26 

27 

28 

29 

30    . 

May. 

June. 

July. 

1.28 

1.72 

1.4 

1.68 

1.7 

1.4 

1.75 

1,7 

1.33 

1.7 

1.62 

1.28 

1.63 

1.6 

1.2 

1.58 

1.65 

1.2 

1.48 

1.72 

1.13 

1.4 

1.82 

1.1 

1.4 

1.92 

1.1 

1.35 

1.96 

l.I 

1.36 

1.98 

1.08 

1.28 

2.13 

1.02 

1.26 

2.33 

1.0 

1.25 

2.66 

1.0 

1.3 

2.88 

.96 

1.3 

2.83 

.9 

1.3 

2.78 

.86 

1.68 

2.78 

.86 

2.38 

2.78 

.8 

2.4 

2.7 

.8 

2.3 

2.63 

.8 

2.3 

2.6 

.8 

2.15 

2.6 

.75 

1.9 

2.66 

.68 

1.85 

2.43 

.68 

1.9 

2.15 

.6 

2.05 

1.7 

.6 

2.05 

1.45 

.6 

2.0 

1.38 

.6 

1.9 

1.33 

.6 

1.82 

.6 

Aug. 


0.6 
.55 
.55 
.66 
.55 
.55 
.56 
.6 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.45 
.45 
.45 
.48 
.5 
.6 
.5 
.5 
.6 
.45 
.45 
.46 


Sept. 


0.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.46 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.46 
.46 
.45 
.45 
.45 
.45 
.46 
.45 
.45 
.5 


Oct.     Nov.     Dec 


0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
•5 
.5- 
.45 
.45 
.45! 
.45  ' 
.45  , 

.45  1 

.45! 

.45! 

.45  ■ 

.45 

.45 

.45 

.45 

.45  i 

.45  \ 

.45  I 

.45 

.45 

.45 

.45 


a45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.451 
.45  I 
.45! 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45! 
.5    ' 
.55 

.65 

.65 

.7 
.7 


a  75 
.75 


1.0 
1.0 
I.O 
1.0 
1.0 
1.0 

.95 
.95 
.95 
.95 
.95 
.» 
.95 
.95 
.95 
.95 
.95 

1.0 
1.0 
1.0 
1.0 
1.0 


Note.— loe  conditions  not  known. 


OARSON    RIVER    BASIN. 


105 


Station  rating  table  for  Walker  River  Jiear  Wabuska,  Nev.,from  May  1  to  June  15 ,  1905. 


Gage 
height. 

Feet. 
1.20 
1.30 
1.40 
1.50 
1.60 


Di-ch-'Ee.,;  hSjt.  'n'-''«,ge.L,«|f,. 


Second-feet.  I     Feet.     Second-feet.W 

\\  '  ■'11 

40    I| 

56 

92     ' 
113    II 

li 


1.70 

135 

1.80 

159    1 

1.90 

185    1 

2.00 

214 

2.10 

246 

Feet. 
2.20 
2.30 
2.40 
2.50 


Dischai^ge.  1 

Gage 
height 

Discharge. 

Second-feet. u 

Feet. 

Secondnfeet. 

280    I 
316     ' 

2.60 

440 

2.70 

488 

354    i| 

2.80 

538 

395 

2.90 

588 

The  above  table  is  based  on  six  discharge  measurements  made  during  1905.    Estimates  only  approxi- 
mate owing  to  shifting  character  ot  stream  bed. 

Station  rating  tahU  for  Walker  River  near  WaJmska,  Nev.,from  June  16  to  July  31,1905. 


Gage 
height. 

Discharge. 

heigSt. 

Feet. 

Second-feet. 

Feet. 

0.60 

30 

1.20 

0.70 

36 

1.30 

0.80 

44 

1.40 

0.90 

53 

1        1.50 

1.00 

62 

1        1.60 

1.10 

72 

1.70 



..   _. 

1 

Second- feet. 
84 
97 
111 
127 
144 
164 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.80 

186 

2.40 

366 

1.90 

210 

2.50 

405 

2.00 

236 

2.60 

447 

2.10 

264 

2.70 

481 

2.20 

295 

2.80 

538 

2.30 

329 

The  above  table  is  based  on  four  discharge  measurements  made  during  1906.    Estimates  only 
approximate  owing  to  shifting  character  of  stream  bed. 

Estimated  monthly  discharge  of  Walker  River  near  Wabuska,  Nev.,  for  1905. 

[Drainage  area,  2,420  square  miles.] 


Month. 


May. 

June 
July, 


Discharge  in  second-feet. 

Total  In 
acre-feet. 

Maximum. 

Minimum. 

Mean. 

354 
578 
111 

48 
101 
30 

149 
295 
58.3 

9,162 
17,650 
3,585 

Run-off. 


Seoond-foet 

per  square 

mile. 


0.062 
.122 
.024 


Depth  In 
inches. 


0.071 
.136 


CARSON  RIVER  BASIN. 
DESCRIPTION   OF  BASIN. 

Carson  River  has  its  sources  on  the  eastern  slopes  of  the  Sierra  Nevada  in  Alpine  County, 
Cal.  Flowing  northward  into  Nevada,  East  and  West  forks  unite  near  Genoa,  in  the 
upper  Carson  Valley.  At  Empire,  3  miles  east  of  the  city  of  Carson,  the  river  turns  to  the 
northeast  and  enters  a  deep  canyon,  through  which  it  flows  for  several  miles,  emerging 
into  a  second,  smaller  valley  a  short  distance  above  the  town  of  Dayton.  After  leaving 
this  valley  it  passes  through  two  shorter  canyons  and  one  rather  large  valley  before  entering 
lower  Carson  Valley,  or  Carson  Sink  Valley,  as  it  is  also  known,  and  dischaiging  its  waters 
into  Carson  Sink. 
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'WEST  FORK  OP  CARSON  RIVER  NEAR  \VOOI>FORDS,  CAL.. 

West  Fork  of  Carson  River  rises  in  Alpine  County,  Cal.,  flows  in  a  general  nortbprlj 
direction,  and  unites  with  East  Fork  in  Douglas  County,  Nev. 

The  gaging  station  was  established  October  18, 1900.  It  is  located  about  three-fourths 
of  a  mile  above  the  post-office  at  Woodfords,  Cal.,  and  200  feet  from  the  main  road  between 
Woodfords  and  Blue  Lakes. 

The  channel  is  straight  for  100  feet  above  and  below  the  cable.  Both  banks  are  higii 
and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  uneven  and 
is  permanent.  There  is  but  one  channel  at  all  stages.  At  high  water  the  velocity  of  the 
current  is  too  great  for  accurate  measurement. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  just  below  the  gage. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  Miss  Bemice  MerriU,  is  a  vertical  board  naikd 
to  a  Cottonwood  tree  on  the  left  bank. 

Information  in  regard  to  this  st^ation  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Reports;  WS=Watei^upply  Paper): 

Description:  WS  51,  p  400;  66,  p  109;  85,  pp  113-114;  100,  p.180;  133,  p  331. 
Discharge:  WS  66>  p  109;  85,  p  114;  100,  p  181;  133,  p  331. 

Discharge,  monthly:  Ann  11,  II,  p  102;    12,  il,  pp  351,  360;  13,  iil,  p  96,  14,  ii,  p  118;  WS  75,  p  1S8:  k',. 
p  115;  100,  p  182;  133,  p  333. 
Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  50. 
Oago  heights:  WS  51,  p  401;  66,  p  110;  85,  p"ll4;  100,  p  181;  133,  p  332. 
Rating  tables:  WS  66,  p  175;  85,  p  115;  100,  p  182;  133,  p  332. 

Discharge  meastwemerUs  of  West  Fork  of  Carson  River  near  Woodfords,  Cal.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean         Gage 
velocity.,  hei^t. 

Dl»- 

ChAIgP. 

AprilL 

April  20. 

W.  A.  Wolf 

Feet. 
28 
31 
30 
29 
35 
30 
30 
30 
30 
30 
30 
30 

feet. 
53 
72 
89 
80 
113 
95 
95 
80 

Feet  per 
second. 

1.66 

2.59 

3.69 

2.61 

3.50 

3.19 

3.11 

2.77 

I  Second- 
Feet.     1     feet^  . 

2.85  1                SS 

do 

3.55  ■               ISt. 

Mftv  7 

J.L  Bramblla 

3.95  ,          '    32$ 

May  12. 

do 

3,50  j               210 

May  16. 

do 

4.40  j               398 

May  25. 

do 

4.15                  ^iS 

MavSO 

.  ..do 

4.00 
3.75 
4.10 

*KI8 

June  7 

....do 

?23 

June  12 

do 

95            3.04 

388 

June  22 

do 

76  ;          2.48  ■          3.60 
57            2.00            3.20 

IbS 

June  28 

do  '. 

119 

July  10   . 

..do 

52  <          2.00 

2.90 
2.50 
2.35 

104 

Julv  22. 

do 

29 
28 

46 
34 
26 

1.57 

1.30 

.96 

72 

July  30 

do 

44 

August  29 

W.  A.  Wolf 

2.10 

25 
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Daily  gage  height,  in  feet,  of  West  Fork  of  Carson  River  near  Woodfords,  Col.,  for  1906. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.98 

4.16 

3.85 

3.1 

2.3 

2.0 

2.2 

2.2 

2.83 

4.2 

3.8 

3.06 

2.  as 

2.0 

2.15 

2.2 

2.97 

3.9 

3.75 

3.05 

2.2 

2.0 

2.1 

2.2 

289 

3.85 

3.55 

2.97 

2.3 

2.0 

2.1 

2.2 

2.80 

3.7 

3.5 

2.8 

2.25 

2.05 

2.1 

2.2 

2.97 

3.7 

3.55 

2.80 

2.25 

2.0 

2.15 

2.2 

3.05 

3.05 

3.7 

2.80 

2.25 

2.0 

2.15 

2.2 

3.14 

3.6 

3.65 

2.75 

2.16 

2.0 

2.2 

2.2 

3.23 

3.6 

3.6 

2.80 

2.15 

2.0 

2.2 

2.2 

3.41 

3.65 

3.7 

3.14 

2.25 

2.0 

2.2 

2.2 

3.41 

3.6 

3.75 

Z.65 

2.2 

2.0 

2.2 

2.2 

3.36 

3.66 

3.8 

3.05 

2.2 

2.0 

2.- 

2.2 

3.36 

3.8 

3.75 

2.85 

2.16 

2.0 

2.2 

2.2 

3.36 

3.9 

3.76 

2.76 

2.1 

2.0 

2.2 

2.2 

3.81 

4.12 

3.75 

2.65 

2.1 

2.0 

2.15 

2.2 

3.85 

4.08 

3.6 

2.65 

2.1 

2.0 

2.15 

2.2 

3.75 

4.24 

3.65 

2.55 

2.0 

2.0 

2.1 

2.2 

3.7 

4.4 

3.65 

2.6 

2.1 

2.06 

2.15 

2.2 

3.6 

4.36 

3.6 

2.55 

2.1 

2.05 

2.15 

2.2 

3.5 

4.36 

3.5 

2.5 

2.1 

2.1 

2.15 

2.2 

3.85 

4.36 

3.5 

2.5 

2.1 

2.1 

2.2 

2.2 

3.85 

4.36 

3.41 

2.45 

2.15 

2.1 

2.2 

2.2 

3.95 

4.12 

3.36 

2.45 

2.1 

2.1 

2.2 

2.2 

4.12 

4.16 

3.32 

2.5 

2.1 

2.1 

2.2 

2.2 

4.16 

4.16 

3.32 

2.46 

2.1 

2.1 

2.2 

2.2 

4.16 

4.16 

3.28 

2.4 

2.05 

2.2 

2.2 

2.2 

4.24 

4.0 

3.23 

2.45 

2.0 

2.2 

2.2 

2.2 

4.32 

3.9 

3.23 

2.4 

2.0 

2.2 

2.2 

2.4 

4.32 

3.8 

3.14 

2.5 

2.0 

2.2 

2.2 

2.45 

4.28 

3.85 

3.18 

2.35 

2.0 

2.2 

2.2 

2.3 

3.9 

2.3 

2.0 

2.2 

Dec. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


2.77 
2.81 
2.81 
2.85 
2.89 
2.85 
2.85 
2.89 
2.81 
2.81 
2.85 
2.85 
2.85 
2.81 
2.89 
2.93 
3.06 
2.97 
2.93 
2.85 
2.81 
2.81 
2.86 
2.89 


2.97 
3.01 
3.01 
2.97 
2.93 
3.01 

s.a? 

3.05 
3.05 
3.14 
3.05 
3.05 
2.97 
3.01 
2.89 
2.89 
2.85 
2.83 
2.81 
2.81 
2.85 
2.89 
2.89 
2.85 
2.89 
2.97 
2.97 
3.05 


3.05 

3.18 

3.05 

3.05 

3.05 

2.97 

3.01 
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3.23 

3.23 

3.14 

3.05 

3.05 

3.14 

3.23 

3.18 

3.5 

3.41 

3.28 

3.23 

3.14 

3.14 

3.23 

3.14 

3.14 

3.23 

3.28 

3.14 

3.06 

l89 

2.89 


2.3 

2.3 

2.3 

2.3 

2.4 

2.4 

2.6 

2.4 

2.5 

2.5 

2.5 

2.5 

2.6 

2.55 

2.6 

2.55 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.65 

2.65 

2.55 

2.56 

2.55 

2.5 

2.5 

2.5 

2.5 


Station  rating  table  for  West  Fork  of  Carson  River  near  Woodfords,  Cat.,  from  January  1  to 

December  31, 1906. 


Oase 
height. 

Discharge. 

Oace 
height. 

Discharge. 

Oage 
height. 

Discharge. 

Gage 
helj^t 

DlschaigB 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

20 

2.70 

74 

3.30 

146 

3.90 

261 

2.10 

26 

2.80 

84 

3.40 

161 

4.00 

272 

2.20 

33 

2.90 

95 

3.50 

177 

4.10 

294 

2.30 

40 

aoo 

107 

3.60 

194 

4.20 

318 

2.40 

48 

3.10 

119 

a  70 

212 

4.30 

343 

2.50 

56 

a.  20 

132 

3.80 

231 

4.40 

370 

2.60 

65 

NoTE.—The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  15  discharge 
measurements  made  during  1906.    It  Is  fairly  well  defined. 
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Estimated  monthly  discharge  of  West  F^rk  of  Carson  River  nmr  Woodf'yrds,  Cfd.^for  19(^. 
[Drainage  area,  70  square  miles.] 


Month. 


Discharge  in  sficond-feet. 


Maximum. 


Minimum. 


January  8-31 . 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


113 

81 

124 

85 

177 

94 

348 

94 

370 

194 

241 

124 

124 

40 

44 

20 

33 

20 

33 

26 

52 

33 

70 

40. 

Mean. 


91.0 

102 

125 

202 

271 

187 
75.8 
28.7 
23.7 
31.3 

34.4  , 

56.5  i 


Total  in 
acre-feet. 


4,332 
5,665 
7,686 
12,020 
16,660 
11.130 
4,661 
1,765 
1,410 
1,925 
2,047 
3,474 


Ran-ofl. 


Second-feet 

I>er  square 

mile. 


The  period. 


72,780 


1.30 
1.46 
1.79 
2.88 
3.87 
2.67 
1.08 
.410 
.339 
.447 
.491 
.807 


Depth  :& 
iiicb». 


L16 

1.52 

2.  Of* 

3.22 

4.46 

2-** 

1-24 

.4n 

.37S 

.5:5 

.S« 

.930 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  wlntermonths  without  cor- 
rection. 

EAST  FORK  OF  CARSON  R1\':ER  NEAR  GARI>NERVIL.LE,   NEV. 

East  Fork  of  Carson  River  rises  in  southeastern  Alpine  County,  flows  in  a  general  north- 
erly direction,  and  joins  West  Fork  in  Douglas  County,  Nev. 

The  gaging  station  was  established  October  17,  1900.  It  is  lociit-ed  about  5  miles  south- 
east of  Gardnerville,  and  one-half  mile  southwest  of  Rodenbah's  ranch.  It  is  within  one4ialf 
mile  of  the  main  traveled  road  between  Carson,  Nev.,  and  Bridgeport,  Cal.,  and  is  about 
400  feet  above  a  bridge  across  the  river. 

The  station  is  located  at  the  place  where  measurements  were  nuide  in  1890,  1891,  and 
1892. 

The  channel  is  straight  for  300  feet  above  and  below  the  station  and  is  broad  and  shallow. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  gravel  and  is  permanent.  There  is  but  one  channel  at  all  stages  and  the  current  ^ 
moderate. 

August  2,  1901,  a  loose-rock  dam  was  raised  a  short  distance  below  the  gaging  station, 
which  affected  the  velocity  at  the  latter  point.  This  dam  was  washed  out  by  a  freshet 
December  4,  1901.  On  or  about  July  15,  1905,  the  dam  was  raised  and  tightened  to  such 
an  extent  that  the  water  backed  up  to  a  point  well  above  the  old  gage,  and  for  this  reason 
the  readings  from  July  15  to  October  8,  1905,  are  not  indicative  of  the  quantity  of  water 
flowing  in  the  stream. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  located  at  the  vertical 
gage  about  400  feet  above  the  bridge.  The  initial  point  for  soundings  is  the  zero  of  the 
tagged  wire  on  the  right  bank. 

The  gage  is  read  twice  each  day  by  Miss  Susie  Rodenbah.  The  original  gage  was  an 
inclined  timber  securely  fastened  to  posts  set  in  the  right  bank  of  the  stream.  The  bench 
mark  was  on  a  basalt  rock  in  the  edge  of  the  stream,  20  feet  from  th\B  gage  and  at  an  elevation 
of  6.30  feet  above  gage  datum.  A  new  gage  was  established  March  10,  1901,  a  short  dis- 
tance downstream  from  the  original  gage,  which  had  been  destroyed.  It  consists  of  a 
vertical  timber  driven  into  the  stream  bed  at  the  right  bank  and  spiked  to  a  cottonwood 
tree.    October  3, 1902,  a  new  inclined  gage  was  mstalled  at  a  point  on  the  left  bank  of  the 
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river  600  foet  above  the  cable.  During  1904  and  up  to  and  including  October  8,  190fi, 
gage  heights  were  read  on  the  vertical  gage  at  the  cable.  On  the  latter  date  a  new  vertical 
gage  was  installed  at  a  point  about  300  yards  above  the  old  gage  and  firmly  fastened  to 
the  rocks.  The  new  gage  was  read  from  October  8  to  the  end  of  the  year.  The  bench 
mark  for  the  gage  at  the  cable  is  the  top  of  a  granite  bowlder  20  feet  south  of  the  gage; 
elevation  above  zero  of  gage,  8.10  feet.  The  bench  mark  for  the  new  gage  is  a  cross  cut 
in  a  bowlder  8  feet  northeast  of  the  gage;  elevation,  6.36  feet  above  zero  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=WateB-Supply  Paper): 

Diacription:  Ann  14,  li,  p  116;  WS  51.  pp  399-400;  (16.  p  108;  85,  pp  111-112;  100,  pp.  177-178;  i;«,  p  333- 
334. 

Discharge:  WS  66,  p  108;  85,  p  112;  100,  p  178;  133,  p  334. 

Discharge,  monthly:  Ann  ll,il,pl02;  12,  ii,  pp  351, :«»;  13,111,  p  95;  14,  ii,  pp.  116-117;  WS  75,  p. 
187;  85,  p  113;  100.  p  180;  133,  p  336. 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  59. 

Gage  heights:  WS  51,  p  400;  66,  p  109;    85,  p  112;  100,  pp  178-179;  133,  p  335. 

Ilydrograph:  Ann  14,  ii,  p  116. 

Rating  tables:  WS  66,  p  175:  85,  p  113;  100,  p  179;  133,  p  3;«. 

Discharge  measyremerds  of  East  Fork  ofCcurson  River  near  GardnerviUe,  Nev.,  in  1905. 


Date. 


Hydrographer. 


Width. 


Feet. 


April  2 W.  A.  Wolf 

April  21 i do 

May  2 1  J.  L.  Brambila. 

May  11 j do 

May  16 i do 

May25 do 

May  30 ,' do 

J  une  7 do 

June  13 do 

June  21 do 

June  28 ' do 

July  9 do 


July  24 ' do 

July  30 do 

August  7 1  W.  A.  WoW. 

August  9 1 do 

Augast  31 1 do 

November  2 . . .   John  Smith . 
November  4 do 


ArBaof 
section. 


Square 
feet. 

179 

201 

256 

206 

277 

291 

258 

264 

297 

270 

207 

187 

168 

171 

.  H7 

176 

115 

127 

120 


Mean     1     Gage 
velocity.  I  height. 


Feet  per 
second.  I 

1.15  I 

1.93  ! 

3.00  j 

2.15  I 

3.48  I 

4.10  I 

3.40  I 

3.48  I 

4.00  I 

3.25  I 

2.33  , 

1.62  ' 

.96  I 

.61! 

.70 

.02  ' 

.M} 

.56  ' 

.57  I 


Feet. 
3.80 
4.15 
4.65 
4.15 
5.00 
5.22 
4.85 
4.90 
5.22 
4.85 
4.25 
4.00 
3.90 
3.90 
3. 65 
3.93 
3.20 
2.10 
2.10 


Dis- 
charge. 


Second- 
feet. 

206 


1,205 

877 

929 

1,186 

879 

482 

304 

161 

105 

90 

111 

60 

71 
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Daily  gage  height^  in  feei^  of  East  Fork  of  Carton  River  near  GardnarviUe,  Nev.,  far  1905. 


Day. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


Jan. 

Feb. 

2.3 

3.68 

2.32 

3.68 

2.34 

3.68 

2.26 

3.6 

2.24 

3.68 

2.24 

3.64 

2.24 

3.54 

2.65 

3.65 

2.8 

3.66 

2.88 

3.68 

2.98 

3.68 

3.2 

4.0 

3.38 

4.0 

3.6 

4.12 

3.65 

4.12 

3.6 

4.13 

3.6 

4.14 

3.62 

4.14 

3.6 

4.14 

3.62 

4.60 

3.63 

6.0 

3.64 

6.1 

3.66 

6.14 

3.66 

6.16 

3.64 

5.19 

3.6 

6.12 

3.6 

6.12 

3.6 

6.12 

3.6 

3.6 

3.6 

Mar. 


5.19 
6.19 
5.2 
6.2 
4.88  , 

4.8  I 
4.78  I 
4.68 
4.62 
4.6 
4.6 
4.45 
4.6 
4.28 
4.21 
4.19 
4.18 
4.14 
4.05 
4.0 

3.9  . 
3.95 
3.96 
3.92 
3.95 
3.96 
3.85 
3.8 
3.8 
3.8 


Apr. 

May. 

Jane. 
4.71 

3.85 

4.5 

4.3 

5.1 

4.68 

4.25 

5.5 

4.3 

4.1 

5.2 

4.35 

4.16 

4.95 

4.45 

4.2 

4.6 

4.66 

4.12 

4.15 

4.66 

4.12 

4.0 

4.69 

4.1 

3.9 

4.76 

3.9 

3.8 

4.75 

3.86 

4.08 

4.8 

3.85 

3.96 

4.9 

3.9 

4.11 

4.95 

3.9 

4.65 

4.88 

3.92 

6.4 

4.88 

3.91 

6.0 

4.85 

3.9 

5.75 

4.86 

3.89 

6.65 

4.9 

3.89 

6.4 

4.93 

3.9 

5.49 

4.92 

3.92 

6.42 

4.83 

3.95 

5.25 

4.8 

3.98 

5.15 

4.68 

4.0 

5.18 

4.6 

4.18 

5.13 

4^ 

4.2 

4.97 

4.63 

4.21 

4.86 

4.49 

4.22 

4.83 

4.41 

4.28 

4.85 

4.39 

4.3 

4.85 
4.83 

4.38 

July. 


4.37 

4.25 

4.2 

4.2 

4.19 

4.16 

4.12 

4.12 

4.11 

4.1 

4.05 

4.0 

a.  88 

3.83 

3.78 

3.74 

3.9 

3.85 

3.74 

3.7 

3.71 

3.7 

3.72 

3.72 

3.76 

3.79 

3.84 

3.85 

3.85 

3.86 

3.86 


Aug. 


3.79 

3.8 

3.8 

3.82 

3.78 

3.78 

3.72 

3.66 

3.66 

3.95 

4.23 


4.18 

3.65 

3.78 

3.78 

3.78 

3.78 

3.68 

3.64 

3.62 

3.69 

3.69 

3.62 

3.5 

3.5 

3.5 

3.47 

3.41 

3.4 

3.4 


Sept. 


3.4 

3.39 

3.39 

3.38 

3.37 

3.37 

3.37 

3.36 

3.36 

3.33 

3.32 

3.22 

3.21 

3.2 

3.19 

3.19 

3.19 

3.19 

3.19 

3.19 

3.18 

3.18 

3.17 

3.16 

3.15 

3.16 

3.2 

3.3 

3.4 

3.33 


Oct. 


Nov.     Dec. 


3.33 

3.33 

3.32 

3.33 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.32 

3.3 

3.3 

3.3 

3.3 

3.32 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.3 

3.3 

3.3 

3.3 


I 


3.3 

3.& 

3.2 

3.2 

3.3 

3.25 

3.2 

3,2 

3.2 

a.2 

3.2 

3.2 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 


3.1 

3.1 

3.1 

3.05 

3.04 

3.04 

3.04 

3.04 

3.03 

3.04 

3.05 

3.  OS 

3.05 

3.05 

3,07 

3.09 

3.1 

3.1 

3.1 

3.12 

3.12 

3.12 

3.13 

3.13 

3.13 

3.14 

3.15 

3.15 

3.16 

3.16 

3.15 


Note.— October  8  to  December  31,  readings  made  on  new  gage  and  reduced  to  same  datum  as  gige 
used  during  the  first  part  of  the  year. 

Station  rating  table  for  Ea^t  Fork  of  Carson  River  near  Gardnerville,  Nev. ,  from  January  1 

to  Jvly  16, 1906, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet.^ 

2.00 

8 

2.80 

43 

3.60 

168 

4.40 

527 

2.10 

9 

2.90 

51 

3.70 

186 

4.60 

600 

2.20 

11 

3.00 

60 

3.80 

218 

4.60 

675    ' 

2.30 

14 

3.10 

71 

3.90 

264 

4.70 

753 

2.40 

18 

3.20 

83 

4.00 

295 

4.80 

833 

2.50 

23 

3.30 

V7 

4.10 

342 

4.90 

915 

.  2.60 

29 

3.40 

114 

4.20 

397 

6.00 

1.000 

2.70 

36 

3.50 

134 

4.30 

460 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  baaed  on  discharge 
measurements  made  during  first  half  of  1904  and  1905,  and  several  low-water  measuremeots  of  19ns. 
It  is  well  defined  between  gage  heights  3  feet  and  5  feet.  Above  6  feet  the  curve  depends  on  one 
measurement  at  gage  height  6.16  feet. 
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Estimated  monthly  discharge  of  East  Fork  of  Carson  River  near  Gardnerville,  Nev.,  for  1906. 
[Drainage  area,  381  square  miles.] 


Month. 


January . . 
February. 

March 

April 

May 

June 

July  1-15.. 


The  period . 


Discharge  in  second-feet. 


Maximum. 

175 
1,166 
1,175 

459 
1,930 

958 

507 


Minimum. 

12 
144 
218 
230 
218 
459 
212 


Mean. 


110 
496 
533 
322 
949 
742 
346 


Total  in 
acre-lect. 


6,763 
27,550 
32,770 
19.160 
58,350 
44,150 
10.290 


199,000 


Run-olT. 


Second-feet 

per  square 

mile. 


0.289 

1.30 

1.40 

.845 
2.49 
1.95 

.908 


Depth  in 
inches. 


0.333 

1.35 

1.61 

.943 
2.87 
2.18 

.506 


Note.— Ice  conditions  not  known.  Open-channel  rating  table  applied  to  winter  months  without 
correction. 

CARSON  RIVER  NEAR  EMPIRE,  NEV. 

This  station  was  established  October  21,  1900.  It  is  located  about  three-fourths  of  a 
mile  east  of  Brunswick  Mill  and  2J  miles  east  of  Empire,  Nev. 

The  channel  is  straight  for  100  feet  above  and  below  the  station.  Both  banks  are  high, 
rocky,  and  will  not  overflow.  The  bed  of  the  stream  is  composed  of  solid  rock,  gravel,  and 
cobblestones,  and  is  not  likely  to  shift.  At  flood  stages  the  stream  is  too  deep  and  swift 
for  satisfactory  measurement;  at  low  water  the  current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  just  below  the  gage. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire  on  the  left  bank.  Low-water 
measurements  are  made  by  wading  one-fourth  mile  below  the  cable. 

The  gage  is  read  once  each  day  by  David  Lloyd.  The  original  gage  was  located  upstream 
from  the  site  of  the  present  station.  February  18,  1901,  the  erosion  of  a  bar  in  the  chan- 
nel above  the  gage  caused  the  division  of  the  stream  into  two  channels,  and  on  this  account 
the  present  gage  was  installed  March  13,  1901.  The  gage  consists  of  an  inclined  4  by  4 
inch  timber  spiked  to  a  cottonwood  tree  on  the  left  bank.  November  11,  1903,  the  gage 
datum  was  lowered  1.3  feet  to  enable  readings  to  be  made  at  extreme  low  water.  The  gage 
is  referred  to  bench  marks  as  follows:  (1)  Top  of  a  bowlder  on  the  left  bank  2  feet  west  of 
the  gage.  Its  elevation  is  7.10  feet  above  the  zero  of  the  gage  as  originally  established 
and  8.40  feet  above  the  gage  in  its  present  position.  (2)  Top  of  bowlder  on  the  left  bank 
10  feet  north  of  the  gage.  Elevation  is  8.38  feet  above  the  zero  of  the  gage  as  originally 
established  and  9.68  feet  above  the  zero  of  the  gage  in  its  present  position. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull.=Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Ann  12,  ii,  p  325:  Bull  140,  p  212;  WS  51,  p  401;  C6,  p  110;  85,  p  109;  ICO,  p  175;  133,  p  337. 

Discharge:  Bull  140,  p  213;  WS  66,  p  111;  85,  p  109;  100,  p  175;  133,  p  337. 

Discharge,  monthly.  WS  75,  p  189;  85,  p  111;  100,  p  177;  133,  p  339. 

Gage  heights:  Bull  140,  p  213;  WS  61.  p  401;  66,  p  111;  85.  p  110;  100,  p  176;  133,  p  338. 

nydrographs:  Ann  12, 11,  p  324;  WS  75,  p  189. 

Rating  tables;  WS  66,  p  175;  85,  p  110;  100,  p  176;  133,  p  338. 
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Discharge  measurements  of  Carson  River  near  Empire  j  Nev.,  in  1905. 


Date. 


Hydrographer. 


April  3. . 
May?.. 
May  13. . 
May  20. . 
May  27.. 
June  3. . 
Jane  9.. 
June  17. 
June  24. 
July  2.. 
July  11.. 
July  21.. 


W.  A.  Wolf.... 
J.  L.  Brambila. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 


Feet. 
79 
85 
85 
86 
85 
85 
83 
86 
80 
80 
67 
57 


Area  of 
section. 


Square 
feet. 

187 

266 

233 

327 

321 

275 

256 

288 

231 

182 

124 

95 


Mean         Gaee  Dis- 

velocity.     height,      chaigit 


Feet  per 
second. 

1.92 

2.75 

2.08 

3.88 

3.54 

3.01 

2.51 

3.11 

2.33 

1.85 

.90 

.55 


Feci. 
3.25 
4.05 
3.50 

c»j 

4.60 

4.15  I 

3.90 

4.30 

3.70 

3.18 

2.22 

1.95 


Second- 
feet. 

S» 

70] 

4!«>> 

l.iTl 

l,l> 

642 
901 
5S> 
358 
III 
53 


DaHy  gage  height,  in  feet,  of  Carson  River  near  Empire,  Nev.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

^ 

1 

3.35 
3.3 
2.9 
2.9 
3.0 
3.0 
3.0 
2.9 
2,9 
2.9 
2.9 
2.8 
2.8 
2.8 
3.0 
3.0 
3.0 
2.9 
2.9 
^2.9 
2.9 
2.9 
3.0 
3.1 
3.0 
2,9 
2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.0 

ao 

3.0 
2.9 
3.1 
3.1 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 

3.1 
3.1 
3.1 
3.1 
3.2 

a2 

3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.3 
3.4 
3.4 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.2 
3.2 
3.1 
3.2 
3.4 
3.4 
3.4 
3.4 
3.3 

3.3 
3.3 
3.4 
3.4 
3.4 
3.5 
3.6 
3.6 
3.7 
3.7 
3.9 
3.8 
3.6 

a5 

3.4 
3.6 
3.6 

a5 

3.5 
3.6 
3.3 
3.3 
3.3 
3.4 
3.6 
4.1 
4.2 
4.5 
4.7 
4.8 

4.9 
4.5 
4.4 
4.4 
4.3 
4.2 
4.1 
4.0 
3.9 
3.8 
3.8 
3.5 
3.5 
3.5 
3.7 
3.9 
4.5 
4.9 
5.0 
4.8 
4.8 
4.9 
4.8 
4.4 
4.5 
4.6 
4.6 
4.5 
4.4 
4.3 
4.3 

4.4 
4.4 
4.3 
4.1 
4.0 
3.9 
3.9 
3.9 
4.0 
4.0 
4.1 
4.3 
4.5 
4.6 
4.4 
4.4 
4.3 
4.3 
4.2 
4.1 
4.0 
3.9 
3.9 
3.7 
3.6 
3.5 
3,5 
3.4 
3.2 
3.2 

3.1 
3.2 
3.0 
2.9 
2,7 
2.5 
2.4 
2.5 
2.4 
2.2 
2.2 
2.2 
2.1 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.8 
1.8 
1.7 
1.5 
1.5 
1.5 
1.5 
1.6 
1.5 
1.6 
1.4 

1.4 
1.4 
1.3 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.0 
1.0 
1.1 
1.2 
1.3 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.5 
1.5 
1.0 
1.2 
1.0 

.8 
1.0 

.7 

1.1 

.8 
1.1 

.7 

.7 
1.2 

.8 

.9 
1.3 
1.3 
1.2 

.8 
1.2 

.7 
1.3 

.9 
1.3 
1.3 

.9 
1.3 

.8 
1.3 
1.4 
1.1 
1.4 
1.2 
1.3 
1.3 
1.4 
1.4 

1.4 

1.5 
1.6 
1.6 
1.6 
1.7 
1.8 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2,0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.0 
^0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2,1 
2,1 
2.1 
2.1 
2.1 
11 
2.1 
il 
2.2 

" 

2.2 

2.3 
2L3 
2.2 

12 

2 

2.2 

3 

2.3 

4 

13 

5 

14 

6 

14 

7 

14 

8 

9 

14 
14 

10 

11 

14 
14 

12 

14 

13. 

14 

14 

14 

15 

13 

16 

14 

17  . 

25 

18 

14 

19 

20 

21. 

13 
24 
15 

22 

2  5 

23 

15 

24 

15 

25 

H 

26 

.14 

27 .'. 

.»- 

28 

29     . 

IS 

30 

15 

31 

IS 
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Station  rating  table  for  Carson  River  near  Empire ^  Nev.,from  January  i,  1904,  to  December 

31, 1905. 


hel^l 
Feet. 

Discharge. 
Seeond-feet, 

Gage 
height. 

Discharge. , 
Second-feet.\ 

Gage 
height. 

Feet. 

Discharge. ' 
Second-feet) 

Gage 
height. 

Feet. 

Discharge 

Feet. 

Second-feeU 

1.00 

3 

2.10 

n  1 

3.10 

313    1 

4.10 

765 

1.10 

4 

2.20 

93    1 

3.20 

347    1 

4.20 

825 

1.20 

6 

2.30 

110 

3.30 

384    1 

4.30 

889 

1.30 

8 

2.40 

129 

3.40 

423    1 

4.40 

956 

1.40 

12 

2.50 

150 

a50 

464    ' 

4.50 

1,026 

1.50 

16 

2.00 

173 

3.60 

506 

4.60 

1,100 

1.60 

23 

2.70 

197 

3.70 

554 

4.70 

1,180 

1.70 

31 

2.80 

223 

3.80 

603 

4.80 

1,260 

1.80 

40 

2.90 

251 

3.90 

654 

4.90 

1,345 

1.00 

51 

3.00 

281 

I 

1 

4.00 

708 

5.00 

1,430 

2.00 

63 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge 
measurements  made  during  1902-1905.    It  is  well  defined  between  gage  heights  1.7  feet  and  5.4  feet. 

Estimated  monthly  discharge  of  Carson  River  near  Empire,  Nev.,for  1906. 
[Drainage  area,  968  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

.\ugust 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Total  In 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  In 
inches. 

404 

223 

267 

16,420 

0.270 

0.311 

384 

251 

300 

16,660 

.304 

.317 

423 

313 

366 

22.500 

.370 

.427 

1,260 

384 

561 

33,380 

.568 

.634 

1,430 

464 

929 

57,120 

.940 

1.06 

1,100 

347 

728 

43,320 

.737 

.822 

347 

12 

05.4 

5,866 

.097 

.112 

16 

0 

6.9 

424 

.0070 

.0081 

12 

0 

5.5 

327 

.0056 

.0062 

63 

12 

45.8 

2,816 

.046 

.053 

110 

63 

78.1 

4,647 

.079 

.088 

197 

93 

135 

8,301 

.137 

.158 

1,430 

0 

293 

211,800 

.280 

4.02 

Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

SUSAN  RIVER  BASIN. 
I>ESCRrPTIOX  OF  BASIN. 

Susan  River  rises  on  the  eastern  slope  of  the  Sierra  Nevada  in  northeastern  California, 
the  rim  of  the  basin  having  an  elevation  of  7,000  feet,  flows  eastward,  and  discharges  into 
Honey  Lake — one  of  the  land-locked  lakes  of  the  Great  Basin — at  an  elevation  of  about 
4,000  feet. 

The  drainage  basin  is  long  and  narrow,  and  though  numerous  small  creeks  enter  the 
river  from  both  the  north  and  south  there  are  no  tributaries  of  any  size.  Willow  Creek, 
which  joins  the  stream  about  12  miles  below  Susanville,  is  the  most  important. 

jRR  176—06 8 
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In  the  upper  reaches  of  the  baain,  at  an  elevation  of  about  6,000  feet,  are  numerous 
small  lakes  and  this  region  has  also  good  forest  cover.  Below  Susan ville,  in  the  ai^a  sur- 
rounding Honey  Lake,  the  soil  deposit  has  considerable  depth  and  is  susceptible  of  high 
cultivation;  elsewhere  the  basin  is  composed  of  lava  rock  with  a  thin  covering  of  soil. 

The  summer  flow  of  the  stream  is  regulated  by  several  small  storage  reservoirs,  but  these 
have  inconsiderable  capacity.  There  are,  however,  a  number  of  good  storage  sites  in  the 
basin.    The  precipitation  is  mostly  in  the  form  of  snow. 

SUSAN  RIVER  NEAR  SUSANVTLUE,  CAX. 

This  station  was  established  June  3,  1900.  It  is  located  about  three-fourths  of  a  mik 
southwest  of  Susanville,  at  the  electric-light  plant. 

The  channel  is  straight  for  150  feet  above  and  250  feet  below  the  cable.  The  right  bank 
is  high  and  not  liable  to  overflow  and  is  composed  of  clay  covered  with  vegetation.  The 
left  bank  is  low,  is  liable  to  overflow,  and  is  covered  with  a  sparse  growth  of  willows.  The 
bed  of  the  stream  is  of  gravel  and  cobblestone  and  is  permanent.  A  short  distance  above  the 
station  a  small  irrigating  ditch,  known  as  the  Masten  ditch,  is  taken  out  on  the  right  bank. 
There  is  a  flume  near  its  head  in  which  a  gage  has  been  placed. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  a  post  in  the  fence  in  line  with  the  cable.  The  cable  support  on  the  left  bank 
is  34.8  feet  from  the  initial  point  for  soundings. 

The  gage  is  read  once  each  day  by  James  Branham.  When  the  station  was  first  estab- 
lished a  temporary  gage  was  installed  on  the  right  bank.  December  20,  1903,  the  station 
at  the  electric-light  plant  was  reestablished  and  a  new  gage  was  set  which  was  made  to  read 
2  feet  more  than  the  original  gage.  Tlie  gage  is  referred  to  bench  marks  as  follows:  (1)  A 
nail  in  the  fence  post  which  is  used  as  the  initial  point  for  soundings;  elevation,  11.35 
feet.  (2)  A  nail  in  the  cable  post ;  elevation,  9.00  feet.  (3)  A  nail  in  the  cotton  wood  tree  to 
which  the  cable  is  attached;  elevation,  10.00  feet.    Elevations  are  above  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey. 

Description:  51,  p  408;  66,  pp  115-116;  85,  p  123;  100,  pp  204-205;  133,  p  33^346. 

Discharge:  51,  p  408;  66,  p  116;  100,  p  205;  133,  p  340. 

Discharge,  monthly:  75,  p  190;  133,  p  341-342. 

Gage  heights:  51.  p  408;  66,  p  116;  85,  p  124;  100,  p  205;  133,  p  340. 

Rating  table:  566,  p  175;  133,  p  341. 

Discharge  jneasurements  of  Susan  River  near  Susanville^  Cal.,  in  1905. 


Date. 


March  21.. 
May  12.... 
Juno  12... 
June  25... 
July  23.... 

August  29 ' *.do 

September  26..  I do 


Ilydrographer. 


J.  Branham. 

....do 

....do , 

....do....:. 
....do , 


Width. 


Feet, 
44 
29 
25 
24 
18 
14 
19 


Area  of 
section. 

Mean 
velocity. 

T" 

Feet  per 
tecond. 

92 

4.79 

48 

3.27 

31 

2.32 

18 

1.66 

10.8 

1.19 

8.1 

0.85 

13.6 

1.13 

height. 

Feet, 
6.60 
5.40 
4.70 
4. 2D 
3.85 
3.75 
4.00 


Dis- 
charge. 

Stcomd- 
feet. 

441 

157 

72 

30 

12.8 

&9 

15.4 
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Daily  qage  heigifUf  infeet^  of  Susan  River  near  SummvUUy  Cal^^fcr  1905. 


Day. 


1. 
2 
3 
4 
5. 
6. 
7. 
8. 
9. 

10. 

11. 

12. 

13 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29 

30. 

31. 


Jan.      Feb.     Mar.  j  Apr.     May.  |  June.    July.     Aug.    Sept.     Oct.     Nov.     Dec. 


4.95 

4.8 

4.75 

4.7 

4.65 

4.6 

4.6 

4.65 

4.te 

4.56 

4.55 

4.6 

4.65 

4.7 

4.7 

4.7 

4.7 

4.65 

4.65 

4.65 

4.65 

4.8 

5.5 

5.4 

5.2 

4.95 

4.9 

4.9 

4.85 

4.8 

4.8 


5.2 

5.2    ' 

5.2    ' 

5.2    I 

5.15  I 

5.05' 

4.85 

4.85  ' 

4.75 

4.8 

4.7 

4.65 

4.55 

4.5 

4.45 

4.45 

4.5 

4.55 

5.05 

5.35 

5.35 

5.25 

6.1 

5.1 

5.2 

5.2 

5.25 

5.25 


5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.2 

5.2 

5.2 

5.4 

5.9 

5.9 

6.05 

6.1 

6.05 

6.0 

6.6 

6.25 

6.45 

6.15 

6.1 

6.05 

5.85 

6.9 

6.3 

6.1 

6.0 

6.1 

6.0 


6.15 

5.95 

5.95 

5.9 

5.9 

6.0 

6.1 

6.1 

6.1 

6.2 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.05 

6.05 

6.05 

5.95 

5.8 

5.8 

5.8 

5.85 

5.9 

6.0 

6.0 

6.0 

6.0 

6.0 


5.95 

5.9 

5.8 

5.8 

5.65 

5.55 

5.5 

5.5 

5.5 

5.45 

5.4 

5.4 

5.35 

5.3 

5.3 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.35 

5.35 

5.3 

5.3 

5.3 

5.25 

5.25 

5.2 

5.2 


5.15 

5.1 

5.05 

5.05 

5.0 

5.0 

5.0 

4.9 

4.85 

4.75 

4.7 

4.7 

4.65 

4.65 

4.0 

4.5 

4.5 

4.4 

4.4 

4.4 

4.3 

4.3 

4.25 

4.2 

4.2 

4.2 

4.2 

4.2 

4.15 

4.15 


4.1 

4.1 

4.45 

4.8 

4.6 

4.4 

4.25 

4.1 

4.1 

4.0 

4.0 

4.0 

3.95 

4.2 

4.2 

4.2 

4.0 

4.0 

4.1 

4.05 

3.9 

3.9 

3.85 

3.85 

3.85 

3.85 

3.8 

3.8 

3.75 

3.75 

4.1 


4. 

4. 

4. 

4. 

4. 

4. 

4. 

4.0 

3.9 

3.8 

3.8 

3.8 

3.8 

3.8 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.8 

3.8 

3.8 

3.75 

3.75 

3.75 

3.75 

3.75 

3.8 

3.8 

3.8 


3.8 

3.8 

3.8 

3.8 

3.85 

3.85 

3.85 

8.85 

3.85 

3.85 

3.9 

3.9 

3.9 

3.85 

3.85 

3.8 

3.8 

3.8 

3.9 

3.9 

3.95 

3.95 

3.95 

3.05 

3.95 

4.0 

3.9 

4.0 

3.95 

3.9 


3.8 

3.8 

3.9 

3.95 

3.95 

3.95 

4.0 

3.95 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

4.0 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 


4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.05 

4.05 

4.1 

4.1 

4.1 

4.05 

4.05 

4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


Station  rating  table  for  Susan  River  near  SusanviUej  Cal.,from  January  1  to  December  31, 1905, 


hei^. 

Discharge. 

Gage 
hei^t. 

Qage 
height. 

Diflchaige. 

Qage 
height. 

Discharge. 

Feet. 

Seeond-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.75 

7 

4.60 

50 

5.40 

152 

6.20 

307 

3.80 

9 

4.70 

68 

5.60 

168 

6.30 

331 

3.90 

13 

4.80 

77 

5.60 

185 

6.40 

356 

4.00 

18 

4.90 

87 

5.70 

203 

6.50 

382 

4.10 

24 

5.00 

98 

5.80 

222 

6.60 

410 

4.20 

30 

5.10 

110 

5.90 

242 

6.70 

440 

4.30 

37 

5.20 

123 

6.00 

262 

6.80 

470 

4.40 

44 

5.30 

137 

6.10 

284 

6.90 

600 

4.50 

51 

NoTS.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  dischaige 
measurements  made  during  1904-5,  and  is  well  denned. 
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Estimated  monthly  discharge  of  Susan  River  near  SusanviUe,  CaL.Jor  1905. 
[Drainage  area,  256  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August.: 

September 

October 

November 

December 

The  year 


Dlschaigo  in  second-feet 


Maximum. 


Run-off. 


<^°'^»" 'S?S'ii»*I'^t''- 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  monttaa  without 
correction. 

WILLOW  CREEK  AT  MERRILL. VI LLE,  CAL. 

Willow  Creek  rises  from  springs  directly  under  Eagle  Lake,  presumably  seepage  from 
Eagle  Lake,  which  has  no  surface  outlet;  it  flows  southward,  joining  Susan  River  about  12 
miles  below  Susanville.  Its  only  tributary  of  importance  is  Petes  Creek,  which  drains  a 
lai^e  area  in  the  eastern  portion  of  the  basin.  The  drainage  area  of  the  main  stream  has 
good  timber  covering,  while  that  tributary  to  Petes  Creek  is  barren  of  timber.  The  entire 
basin  is  composed  of  lava  rock  with  a  light  covering  of  soil,  and  contains  lai^  stretches  of 
barren  table-lands  with  scattered  peaks  of  volcanic  origin.  There  is  a  large  area  of  culti- 
vated land  along  Willow  Creek  above  the  gaging  station  at  Standish  and  conaiderabJe 
water  is  diverted  for  irrigation  of  lands  adjoining  the  stream. 

The  gaging  station  at  Merrillville  was  established  June  18, 1904.  It  is  located  near  the 
head  of  the  creek,  at  the  old  bridge,  100  feet  above  the  present  wagon  bridge,  on  the  road 
from  Merrillville  to  Eagle  Lake. 

The  channel  is  straight  above  and  below  the  bridge  for  a  distance  of  100  feet.  The  banks 
are  low,  but  as  there  is  very  little  fluctuation  in  the  discharge  of  the  creek,  they  are  not 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  and  is  comparatively 
permanent. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
on  the  left  bank  of  the  stream.  The  distance  across  the  creek  is  marked  on  the  footbridge 
at  interval3~of  2  feet. 

The  gage,  which  is  read  once  each  day  by  R.  W.  Hurlburt,  is  a  2  by  4  inch  vertical  rod 
fastened  to  the  left  end  of  the  bridge. 

A  description  of  this  station,  gage  height,  discharge  data,  and  rating  table  are  contained 
in  Water-Supply  Paper  No.  133,  of  the  United  States  Geolo^cal  Survey,  pp.  339-341. 
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Daily  gage  Tteight,  in  feet,  of  WiUaw  Creeh  at  MerriUville,  Cal.ffor  1906. 


1., 
2.. 
3. 
4. 
5., 
6.. 

7., 
8.. 
9.. 

10. 

11.. 

12., 

13.. 

14.. 

15.. 

16.. 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

25.. 

26.. 

27.. 

28.. 

29.. 

30.. 

31.. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 
1.0 

Oct. 

Nov. 

Dec. 

1.1 

1.1 

0.95 

1.1 

0.9 

0.95 

0.9 

0.95 

1.1 

1.3 

1.25 

1.05 

1.1 

1.0 

1.05 

.9 

.95 

.9 

.95 

1.0 

1.1 

1.25 

1.3 

1.0 

1.1 

1.0 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.1 

1.2 

1.3 

1.0 

1.05 

1.0 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.1 

1.2 

1.3 

1.0 

1.1 

.95 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.1 

1.2 

1.3 

1.0 

1.05 

.95 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.2 

1.2 

1.3 

1.0 

1.0 

1.0 

1.0 

.95 

.95 

.9 

.96 

1.0 

'1.3 

1.2 

1.3 

1.0 

1.0 

1.05 

1.0 

.95 

1.0 

.9 

.96 

1.0 

1.2 

1.2 

1.3 

1.0 

1.0 

1.0 

1.0 

.95 

1.0 

.9 

1.0 

1.0 

1.2 

1.2 

1.3 

1.0 

1.0 

1.0 

.95 

1.0 

.95 

.95 

1.0 

1.0 

1.2 

1.2 

1.3 

1.0 

1.0 

1.0 

.95 

1.05 

.95 

.95 

1.0 

1.0 

1.2 

1.2 

1.3 

1.0 

1.0 

1.0 

.95 

1.1 

.95 

1.05 

1.0 

1.0 

1.2 

1.2 

1.3 

1.0 

1.0 

1.05 

1.0 

1.05 

.95 

1.05 

1.0 

1.0 

1.2 

1.2 

1.3 

1.05 

1.0 

.95 

1.0 

1.0 

.95 

1.0 

1.0 

1.0 

1.2 

1.2 

1.3 

1.05 

.95 

1.05 

1.0 

.95 

.95 

1.0 

1.0 

1.0 

1.2 

1.2 

1.3 

1.05 

1.0 

1.1 

1.0 

.9 

.95 

1.0 

1.0 

1.0 

1.2 

1.2 

1.3 

1.05 

1.0 

1.1 

1.0 

.95 

.95 

1.0 

1.05 

1.2 

1.2 

1.3 

1.05 

1.0 

1.05 

1.0 

.9 

.95 

.96 

1.0 

1.05 

1.2 

1.2 

1.3 

1.05 

1.26 

1.1 

1.0 

.95 

.95 

1.0 

1,05 

1.2 

1.2 

1.3 

1.0 

1.15 

1.06 

1.0 

.95 

.95 

1.0 

1.05 

1.2 

1.2 

1.3 

1.05 

1.05 

1.05 

1.0 

.95 

.95 

1.0 

1.05 

1.2 

1.2 

1.3 

r.i 

1.05 

1.05 

1.0 

.95 

.95 

.95 

1.0 

1.05 

1.25 

1.2 

1.3 

1.1 

1.05 

1.05 

.9 

.95 

.95 

.95 

1.0 

1.05 

1.26 

1.2 

1  3 

1.1 

1.0 

1.0 

.9 

.95 

.95 

.95 

1.0 

1.05 

1.25 

1.2 

1.3 

1.05 

1.0 

1.0 

.95 

.95 

.95 

.95 

1.0 

1.05 

1.25 

1.2 

1.3 

1.0 

1.05 

1.1 

.95 

1.0 

.95 

.95 

1.0 

1.05 

1.2 

1.2 

1.3 

1.0 

1.0 

1.1 

.95 

1.0 

.95 

.96 

1.0 

1.1 

1.2 

1.2 

1.3 

1.0 

1.0 

1.0 

.95 

1.0 

.95 

.95 

1.0 

1.15 

1.2 

1.25 

1.3 

1.0 

1.1 

.9 

.95 

.95 

.95 

1.0 

1.2 

1.2 

1.26 

1.3 

1.0 

1.05 

.9 

.95 

.9 

.95 

1.0 

1.1 

1.2 

1.26 

1.3 

1.0 

1.05 



.95 

.95 

1.0 

1.25 

1.3 

Station  rating  table  for  WiUow  Creek  at  MerriUmlUf  Cal.,  from  July  i,  1904,  ^  December 

31, 1905. 


1     G, 


Discharge. 


Feet.    ^Second-feet. 
1.10  20 


Qage 
height. 


Feet. 
1.20 


Discharge,  i 

Second-feet 
22 


Qage 
height. 


'  Feet. 
1.30 


Discharge. 

Second-feet, 
24 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.   It  is  based  on  four  discharge 
measurements  made  during  1904.    It  is  fairly  well  defined. 
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Estimated  monthly  disehcurge  of  Willow  Creek  ai  MerriUviUe,  Col.,  for  1905. 


Month: 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year, 


Discharge  in  second-feet. 


Maximum.  Minimum. 


24 


18 
17 
17 
16 
16 
16 
16 
17 
18 
20 
22 
23 


Mean. 


_l    Total  in 
!  acrp-fevt. 


18.5  I 
18.8 

18.6  ] 
17.6 
17.1 
17.0 
16.9 
17.7 
18.7 
21.9 
22.2 
24.0 


16  , 


19.1 


1.138 
1,044 
1,144 

i.w: 

l.OSl 
1.012 
l.OS 
1,0N8 
1,113 
1,347 
l.Cl 
1,47« 


13.630 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

WILLOW  CREEK  NEAR  STANBISH,  CAL. 

This  station  was  originally  established  June  4, 1900.  It  was  reestablished  January  1. 
1905,  and  discontinued  December  31,  1905.  It  is  located  at  the  bridge  on  the  road  from 
Susanville  to  Hot  Springs  and  is  about  1}  miles  above  the  junction  of  the  creek  with  Susan 
River.    It  is  about  4  miles  west  of  north  from  Standish. 

The  channel  is  straight  for  300  feet  above  and  250  feet  below  the  station.  The  right  bank 
is  rather  low  and  is  subject  to  overflow  at  extreme  high  water;  the  left  bank  is  high  and  not 
liable  to  overflow.    The  stream  bed  is  sandy  and  liable  to  shift  somewhat. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  on 
the  end  of  the  bridge  on  the  left  bank,  the  bridge  being  marked  at  5-foot  intervals  across  the 
stream. 

The  gage,  which  is  read  once  each  day  by  T.  E.  Ravenscroft,  a  fanner  who  lives  near  the 
station,  is  a  4  by  4-inch  vertical  timber  and  is  fastened  to  the  left  abutment  of  the  bridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  51,  p  407;  66,  p  115. 

Discbarge:  51,  p  407. 

Gage  boights:  51,  p  407;  66,  p  115. 

Discharge  measurem£nts  of  Willow  Creek  near  Standishj  Cal.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage    1      Di»- 
beig^t.     cfaarfT. 

January  24 

January  29. . . 

J.  Branham 

Feet. 
57 
67 
57 
32 
57 

117 
87 

105 
21 
56 

Feet  per 
second. 

0.80 

.79 

.79 

.95 

.61 

Feet. 
6.15 

Secami- 
feet 

....do        .                  

5.35                 O 

February  26 . . . 

do 

5l75                 S) 

April  23. 

do 

4.00               ai 

November  19... 

do 

4.80  1                M 

1 

Day. 


SUSAN    BIVER    BASIN. 
Daily  gage  height,  in  feet,  of  Willow  Creek  riear  Standish,  Col.,  for  1905. 

May. 
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1. 

2. 

3, 

4. 

5. 

6. 

T. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

6.6 

6.8 

5.0 

6.6 

6.7 

4.8 

5.0 

5.9 

4.0 

5.0 

4.0 

4.6 

5.8 

4.0 

4.6 

6.0 

4.4 

4.6 

6.0 

4.4 

4.6 

5.8 

4.4 

4.6 

5.6 

4.0 

4.6 

5.0 

4.0 

4.6 

5.0 

4.4 

4.7 

5.0 

'4.0 

4.7 

5.0 

4.0 

4-7 

5.0 

4.0 

5.8 

4.6 

4.4 

5.8 

4.7 

4.4 

6.0 

4.7 

4.4 

6.0 

4.7 

4.4 

6.4 

5.1 

5.0 

6.35 

6.0 

5.0 

6.0 

7.8 

5.2 

7.6 

7.8 

5.2 

7.8 

7.0 

5.0 

6.0 

6.2 

4.8 

6.0 

6.0 

46 

5.8 

6.3 

5.3 

5.6 

5.0 

5.0 

5.6 

5.0 

6.0 

6.7 

6.0 

5.0 

5.0 

5.6 

5.5 

Apr. 


5.5 
5.3 
6.0 
5.0 
4.8 
4.5 
4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
3.8 
3.8 


June. 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
6.2 
5.0 
4>0 
4.0 
3.6 


July.     Aug. 


3.0 
3.0 
3.0 
6.0 
5.8 
4.8 
4.0 
4.0 
4.0 
4.0 
4.0 
6.0 
6.0 
5.8 
5.0 
5.8 
5.8 
5.8 
6.0 
6.0 
6.0 
5.0 
5.0 
4.8 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.2 
4.6 
4.5 
4.6 
4.2 
4.0 
4.0 
4.2 
4.2 
4.2 
4.2 
4.3 
4.2 


Sept. 


4.2 
4.5 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.0 
4.0 
4.0 
4.0 
6.0 
5.8 
5.0 
5.0 
5.0 
5.0 
5.0 
4.8 
4.8 
4.8 
4.6 
4.6 
5.0 
6.0 
5.8 
5.8 
5.0 


Oct.     Nov. 


5.0 
4.8 
4.6 
4.3 
4.0 
4.0 
4.0 
4.2 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.1 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
5.0 
5.1 
5.2 
5.2 
6.1 
6.5 
5.2 
5.0 
5.0 


6.0 
5.1 
5.0 
5.0 
5.0 
6.1 
5.2 
5.0 
5.0 
5.2 
6.1 
4.6 
4.4 
4.4 
4.4 
4.6 
4.8 
4.8 
5.0 
6.0 
4.8 
4.6 
4.6 
4.5 
4.4 
4.8 
4.8 
6.0 
5.0 
6.0 


Dec. 


6.0 
5.3 
5.2 
5.0 
5.1 
5.0 
5.2 
4.1 
4.1 
4.4 
4.4 
4.4 
4.3 
4.5 
4.1 
4.1 
4.3 
4.3 
4.3 
4.3 
4.0 
5.0 
5.0 
5.2 
6.0 
6.2 
5.3 
5.3 
6.3 
5.3 
5.3 


Station  rating  tahUfor  WiUow  Creek  near  Standish,  Col., from  January  1  to  December  31, 1906, 


hel^t. 

Discharge. 

heiS^t. 
Feet. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gaee 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

1 
Second^feet.l 

Second-feet. 

3.60 

10 

4.70 

34 

5.80 

86    ! 

6.90 

165 

3.70 

11 

4.80 

37 

5.90 

92 

7.00 

173 

aao 

13 

4.90 

41 

6.00 

98 

7.10 

181 

3.90 

15 

6.00 

45 

6.10 

105 

7.20 

189 

4.00 

17 

6.10 

49 

6.20 

1L2 

7.30 

197 

4.10 

19 

6.20 

54 

6.30 

119 

7.40 

205 

,        4.20 

21 

5.30 

50 

6.40 

128 

7.50 

213 

4.30 

23 

6.40 

64 

6.50 

133 

7.60 

221 

4.40 

25 

5.50 

69 

6.60 

141 

7.70 

229 

4.50 

28 

5.60 

74 

6.70 

149 

7.80 

238 

4.60 

31 

5.70 

80 

6.80 

157 

. 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharge 
measurements  made  during  1905  between  gage  heights  4  feet  and  6.15  feet.    It  is  not  well  defined. 
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EHimaled  monthly  discharge  of  WiUow  Creek  near  Standish,  Col.,  for  1905. 


Month. 


Discharge  in  eecood-feet. 


ToUii  in 


Maximum.   Minimum.  '    Mean.       a<^"^«t- 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


31 
31 
17  I 

17  I 
13 
10  I 
0  , 
17 
17 
17 
25 
17 


8a4 
89.4 
33.5 
22.9 
17.0 
21.1 
46.2 
19.6 
4L0 
3L8 
39.6 


4,944 

4,9r>3 
2,  OHO 

1,>VJ 

1,045 
1,25«? 
2,941 
1,301 
2,44l> 
1,9S5 
2,33h 
2,3MD 


238 


4ai 


28,S10 


Note.— loe  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

OWENS  RIVER  DRAINAGE  BASIN. 

Owens  River  has  its  source  in  the  Sierra  Nevada,  in  eastern  California,  and  flows  southeast- 
ward, parallel  with  this  range,  finally  discharging  its  waters  into  Owens  Lake.  This  basin 
has  a  length  from  north  to  south  of  approximately  150  miles  and  a  width  of  from  20  to  25 
miles.  It  lies  between  the  Sierra  Nevada  on  the  west  and  the  White  Mountains  on  the  east. 
Practically  the  entire  flow  of  this  river  is  derived  from  the  Sierra  Nevada,  as  it  drains  the 
eastern  slope  of  this  range  from  Mount  Lyell,  on  the  north,  to  a  point  some  distance  below 
Mount  Whitney,  on  the  south.  The  White  Mountains  furnish  no  water  for  this  stream  except 
in  times  of  very  heavy  rain  storms,  which  seldom  occur  on  this  range.  Numerous  tributa- 
ries enter  Owens  River  from  the  west,  which  have  their  sources  in  the  high  elevations  of  the 
Sierra  Nevada,  extending  from  the  northern  to  the  southern  limits  of  this  basin.  The  topog- 
raphy of  that  portion  of  the  Sierra  Nevada  which  is  drained  by  this  stream  is  extremely 
rough  and  precipitous,  the  mountains  rising  abruptly  from  Owens  Valley  to  elevations  of 
13,000  to  14,000  feet.  The  rock  formation  is  of  granite,  with  very  little  soil  covering,  and 
sparse  timber  growth.  Numerous  lakes  and  marshes  lie  in  the  upper  reaches  of  this  portion 
of  the  drainage  basin.  Owens  River,  a  short  distance  below  its  source,  enters  a  flat,  swampy 
country  known  as  Long  Valley,  where  a  considerable  quantity  of  its  flow  is  used  for  the  irri- 
gation of  meadow  lands  for  stock  raising.  This  water  returns  to  the  river  channel  at  t<be 
lower  end  of  Long  Valley,  where  the  stream  enters  a  deep,  narrow  gorge  with  heavy  grade. 
As  the  river  breaks  from  this  canyon  it  enters  Owens  Valley,  through  which  it  flows  for  about 
80  miles,  finally  discharging  into  Owens  Lake.  The  gaging  station  at  Round  Valley  is  located 
at  the  lower  end  of  this  canyon.  Below  this  point  numerous  diversions  are  made  for  the  irri- 
gation of  land  in  Owens  Valley,  where  the  soil  is  extensively  cultivated,  and  lai^ge  areas  are 
used  for  raising  hay  and  grain.  This  country  is  particularly  adapted  to  stock  raising,  which 
is  carried  on  to  a  large  extent  throughout  the  valley.  There  are  numerous  opportunities 
for  the  constniction  of  storage  reservoirs  within  this  basin,  both  on  the  main  stream  and  on 
the  upper  reaches  of  its  tributaries,  though  none  have  been  construct-cd  as  yet.  The  pitv 
cipitation  is  extremely  light  within  the  area  of  the  basin,  except  on  the  high  elevations  of 
the  Sierra  Nevada,  where  there  is  a  heavy  fall  of  snow.  The  melting  of  the  snow  in 
spring  and  summer  feeds  the  numerous  tributaries  of  this  river,  insuring  a  continued  flow 
throughout  the  year. 

The  results  of  data  collected  in  Owens  River  Valley  are  contained  in  Water-Supply 
Paper  No.  177,  which  presents  the  results  of  all  the  hydrographic  data  collected  in  the  State 
of  California  during  1905. 
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MINOR  GREAT  BASIN  DRAINAGE. 
PRINCIPAIv  STREAMS. 

The  minor  Great  Basin  drainage  includes  large  areas  in  Oregon,  Nevada,  Utah,  and 
California,  in  which  the  water  supply  is  very  limited,  most  of  the  streams  being  intermittent. 

The  work  of  the  United  States  Geological  Survey  on  this  drainage  in  1905  covered  only 
the  collection  of  data  concerning  streams  in  Oregon,  which  are  here  classified  by  the  lakes 
into  which  they  flow,  as  follows :  Silvies  River,  dischai^ing  iato  Malheur  Lake ;  Silver  Creek, 
into  Harney  Lake;  Silver  Creek,  Bridge  Creek,  and  Bear  Creek,  into  Silver  Lake;  Summer 
Lake  and  Ana  River,  into  Summer  Lake;  and  Chewaucan  River,  into  Abert  Lake. 

MALHEUR  LAKE  BAvSIN. 
MALHEUR  LAKE  AT  THE  NARROWS,  OREGON. 

This  station  was  established  May  14,  1903.  It  is  located  at  the  highway  bridge  across 
The  Narrows.  The  station  is  maintained  for  the  purpose  of  obtaining  data  in  regard  to 
the  fluctuations  of  the  lake,  which  has  no  outlet. 

The  gage  is  a  1  by  4  inch  board,  10  feet  long,  fastened  to  a  telegraph  pole.  It  is  read 
from  the  bridge  once  each  week  by  R .  J .  Haines,  the  postmaster.  The  bench  mark  is  a  United 
States  Geological  Survey  standard  iron  bench-mark  post,  set  at  the  east  end  of  the  bridge, 
on  the  south  side  of  the  road,  near  the  fence  and  about  200  feet  from  the  gage;  Its  elevation 
is  8.20  feet  above  the  zero  of  the  gage  and  4,088  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  429;  133,  pp  344^45. 
Gage  heights:  100,  p  430;  133,  p  345. 

Gage  height  j  in  feet,  of  Malheur  Lake,  ai  The  Narrmcs,  Oregon,  for  1906. 


Day. 

June. 

July. 

Aug. 

Sept. 
4.2 

Oct. 

Nov. 

Dec. 

2 

! 

2.7 

4 

3.0 

5 

5.0 

7 

3.45 

8 

5.65 

y 

4.0 

2.65 

11 

2.9 

12 

4.8 

L 

14 

3  3 

15 

5.5 

16 

6.7 

3.85 

2.65 

18 

2.8 

19 

4.6 

21 ' 

3.2 

22 i 

5.35 

23.. 1 

3.6 

25 ' 

2.75 

26 1 

4.4 

28          ....                 ' 

3.1 

23     '  ..  . 

5.2 

30 

3.5 

............ 

1 
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SILVIES  BrV^ER  NEAR  SILVTES,  OREG. 

Silvies  River  rises  at  Soda  Spring,  in  southern  Grant  County,  Oreg.,  flows  soatJiwest, 
then  southeast,  and  discharges  into  the  north  end  of  Malheur  Lake. 

A  temporary  station  was  established  near  Silvies,  Oreg.,  May  8,  1903,  and  gage  heights 
were  read  by  John  Craddock  from  May  8  to  June  26,  1903.  One  discharge  measurement 
was  made  at  the  temporary  station.  June  16,  1903,  a  permanent  gage  was  estabUed 
at  the  proposed  dam  site  one-half  mile  below  the  temporary  gage,  2  miles  west  of  the  stagf 
road,  and  three-fourths  of  a  mile  below  the  mouth  of  Trout  Creek.  Tliere  is  a  dam  IJ 
mile  upstream. 

The  channel  is  straight  for  150  feet  above  and  200  feet  below  the  station.  The  right 
bank  is  low,  and  will  overflow  at  high  water  for  a  considerable  distance;  the  left  bank  is 
high  and  rocky,  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel, 
is  free  from  vegetation,  and  shifts  somewhat.  All  the  water  passes  beneath  the  cable  at 
all  stages. 

Discharge  measurements  are  made  from  a  five-eighth  inch  galvanized-iron  cable,  with  a 
span  of  494  feet,  located  75  feet  downstream  from  the  gage.  It  is  supported  in  the  center. 
The  initial.point  for  soundings  is  the  zero  of  the  tagged  wire,  29  feet  from  the  cable  support. 

The  gage  is  an  inclined  2  by  6  inch  plank  on  the  left  bank.  No  bench  marks  have  been 
established. 

This  station  was  not  maintained  regularly  during  1905,  but  a  few  discharged  measure- 
ments were  made  when  measurements  were  made  at  Bums,  a  station  on  the  same  stream 
below  this  point. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen 
of  the  United  States  Oeological  Survey. 

Deacription:  100,  p  434;  133,  pp  345-346. 

Discharge:  100,  p  434;  133,  p  346. 

DiachaigQ,  monthly:  100,  p  436;  133,  p  348. 

Gage  heights:  100,  p  435;  133,  p  347. 

Rating  table:  100,  p  435;  133,  p  347-348. 

Discharge  measurements  of  Silvies  River j  near  SUvies,  Oreg.y  in  1905. 


Date. 

Ilydrographer. 

Width. 

Area  of 
section. 

Square 

174 
166 
178 
135 
6.5 

Mean 
velocity. 

Gage 
height. 

Dis- 
chaip-, 

Seamd- 
feet 
166 

March  23 

M.  L.  Lewis 

Feel. 
47 
47 
48 
43 
18 

Feet  per 
second. 

0.96 
.95 

108 
.70 
.63 

Feet. 
4.55 

April  13 

do 

4.65 
4.S2 
3.90 
2.00 

136 

April  26 

do 

1<»3 

May  25 

do 

94 

October  24.     .. 

.do           

4.1 

SILVIES  RIVER  NEAR  BURNS,  OREO. 

This  station  was  established  as  a  temporary  station  May  10,  1903,  and  was  made  per- 
manent August  14,  1903.  A  new  gage  and  a  cable  for  dischai^  measurements  were 
installed  January  19,  1904.    The  station  is  located  about  10  miles  above  Bums,  Oeg. 

The  channel  is  straight  for  75  feet  above  and  below  the  cable.  The  right  bank  is  low, 
and  is  liable  to  overflow  for  a  considerable  distance.  The  left  bank  is  high  and  rocky,  and 
will  not  overflow.  Both  banks  have  been  cleared  of  brush.  At  the  gage  the  bed  of  the 
stream  is  composed  of  clean  sand  and  gravel.  There  is  but  one  channel  at  low  water;  at 
high  stages  there  are  two  or  more  channels.  All  the  waters  passes  beneath  the  cable  at 
all  stages. 

Discharge  measurements  are  made  from  a  five-eighths  inch  galvanized-iron  cable,  with  a 
span  of  390  feet,  located  at  Lampshir's  place,  1  mile  above  the  gage.  In  addition  to  the 
timber  supports  at  the  ends,  the  cable  is  supported  at  a  point  167  feet  from  the  initial 
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point  for  soundings  by  a  tree  10  inches  in  diameter.  The  initial  point  for  soundings  is 
the  zero  of  the  tagged  wire,  22)  feet  from  the  lower  end  of  the  tumbuckle.  At  low  water, 
when  the  current  is  sluggish,  dischai^ge  measurements  are  made  by  wading. 

The  gage,  which  is  read  once  each  day  by  Leonia  Parker,  is  located  10  feet  below  the 
bridge  near  Parker's  house.  It  is  in  two  sections,  both  consisting  of  2  by  6  inch  timbers 
supported  by  a  frame  secured  to  the  bank.  The  lower  section  is  inclined  and  reads  from 
2  to  12.6  feet ;  the  upper  section  is  vertical  and  reads  from  12 .7  to  17  feet.  The  new  gage  has 
the  same  datum  as  the  old  one  which  it  replaced.  The  bench  mark  is  the  highest  point  of  a 
large  rock  on  the  right  bank,  directly  across  the  river  from  the  gage,  from  which  it  is  135 
feet  distant;  elevation  above  zero  of  gage,  19.76  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

DoBCription:  100,  pp  431-432;  133,  pp  348<340. 
BiflChaige:  100,  p  432;  133,  p  340. 
Discharge,  monthly:  100.  p  433;  133,  p  351. 
Gage  heights:  100,  pp  432-433;  133,  p  350. 
Rating  table:  100,  p  433;  133,  p  351. 

Discharge  measurements  ofSUvUs  River  near  BvmSf  Oreg.f  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Oage 
height. 

Dis- 
charge. 

March  21 

M.  L.  Lewis 

Feet. 
56 
56 
56 
67 
28 
25 

476 
406 
438 
520 
22 
17 

Feet  per 
•econd. 

0.05 

.87 

.80 

.36 

.89 

.78 

Feet. 
7.55 
7.70 
6.65 
4.75 
2.54 
2.40 

Second- 
feet. 

460 

April  11 

do 

405 

April  25 

.do      .     .                    

352 

May  17a 

.do 

100 

July  18 

Ivan  Landt^ff  .  ^  r 

20 

October  3 

M.  L.  Lewis 

13.4 

o  Water  at  cable  backed  up  by  dam  one-half  mile  below,  bat  no  effect  on  gage  height. 
Daily  gage  height,  in  feet,  ofSUvies  River  near  Bums,  Oreg.,for  1905. 


Day. 

Jan. 

Feb. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.6 
3.0 
3.4 
3.3 
3.1 
2.0 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

6.8 
6.5 
6.3 
6.25 
6.2 
'  6.0 
6.0 
5.2 
5.3 
5.4 
6.6 
5.6 
6.6 
5.5 
5.0 
4.0 
4.8 
4.4 
4.2 
4.2 
4.2 
4.2 
4.2 

3.8 
3.8 
3.0 
3.0 
3.0 
3.0 
3.0 
3.8 
3.8 
3.8 
3.' 
3.5 
3.4 
3.4 
3.4 
3.3 
3.3 
3.2 
3.2 
3.0 
3.0 
2.0 
2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.6 

2.6 

2.5.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.36 

2.35 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.55 
2.56 
2.55 
2.66 
2.65 
2.56 
2.56 
2.6 
2.5 
2.5 
.     2.6 

2.5 

2 

2.6 

3 

2.5 

4 

2.5 

5 

2.5 

6 

2.5 

7 

2.5 

8 

1 

2.5 

0 

8.3 

8.0 

7.76 

7.35 

7.16 

7.06 

6.66 

6.66 

6.0 

7.0 

7.0 

7.0 

7.2 

7.3 

7.15 

2.6 

10  . 

2.5 

11 

2.5 

12 

2.5 

13 

2.5 

14 

2.5 

15 

2.5 

16 

2.5 

17 

2.45 

18 

2.45 

10 

2.4 

23 

2.4 

21 

2.4 

22 

2.4 

23 

2.4 

124 
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Daily  gage  height,  in  feet,  of  Silvies  River  near  Bums,  Oreg.,for  1905 — Continued. 


Day. 


24. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


Feb.    I  .Apr.      May. 


2.9 


7.0 
7.2 
7.3 
7.5 
7.5 
7.3 
6.8 


4.1 
4.1 
4.0 
4.0 
3.9 
3.8 
3.8 
3.8 


June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.8 

2.55 

2.3 

2.3 

2.4 

I 
2.5 

2.4 

2.8 

2.5 

2.3 

2.3 

2.45 

2.5 

2  4 

2.8 

2.4 

2.3 

2.3 

2.5 

2.5 

24 

2.8 

2.4 

2.3 

2.3 

2.5 

2.5 

2-4 

2.8 

2.4 

2.3 

2.3 

2.5 

2.5, 

2.4 

2.8 

2.4 

2.3 

2.3 

2.5 

2.5 

2.4 

2.8 

2.4 

2.3 

2.4 

2.5 

2.5 

2.4 

2.4 

2.3 



2.5 

1 

2-4 

Note.— Ice  conditions  are  known  to  exist  frequently  during  tho  winter  months. 
Station  rating  table  for  Silvies  River  near  Bums,  Oreg.,from  January  1  to  December  SI,  ISif'tT. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
,  height. 

1 

Discharge. 

<     Gage 
height. 

Discharge. 

Gaee 
height. 

DiBchaige. 

Feet. 

1 

'     Feet. 

Second-feel. 

Feet. 

Secondr-feet. 

Feet, 

Second-feet. 

2.30 

9 

j        3.90 

116 

5.40 

242 

6.90 

376 

2.40 

13 

4.00 

124 

5.50 

250 

7.00 

3S5 

2.50 

18 

4.10 

132 

5.60 

259 

7.10 

394 

2.60 

23 

4.20 

140 

5.70 

268 

7.20 

404 

2.70 

29 

4.30 

148 

5.80 

277 

7.30 

414 

2.80 

35 

4.40 

156 

5.90 

286 

7.40 

424 

2.90 

42 

4.50 

166    I 

6.00 

295 

7.50 

434 

3.00 

49 

4.60 

173 

6.10 

304 

7.60 

444 

3.10 

56 

4.70 

181 

6.20 

313 

7.70 

454 

3.20 

63 

4.80 

190 

6.30 

322 

7.80 

464 

3.30 

70 

4.90 

198 

6.40 

331 

7.90 

474 

3.40 

77 

5.00 

207 

6.50 

340 

8.00 

484 

3.50 

85 

5.10 

216 

6.60 

349 

8.10 

494 

3.60 

92 

5.20 

224 

6.70 

358 

8.20 

504 

3.70 

100 

5.30 

233 

6.80 

367    1 

8.30 

514 

3.80 

108 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  six  discharge 
measurements  made  during  the  year.    It  is  well  defined  between  gage  heights  2.4  feet  and  7.5  feet. 

Estimated  monthly  discharge  of  Silvies  River  near  Bums,  Oreg.,for  1905. 


Month. 


January  (17  days) . 

February  1-6 

April  9-30 

May 

June 

July 

August 

September 

October 

November 

Deceml)or 


The  period . 


Discharge  in  si-cond-feet. 


Maximum.   Minimum. 


116 

42 

514 

367 

116 

35 

13 

13 

18 

20 

18 


29 
42 
353 
108 
35 
13 
9 
9 
13 
18 
13 


Mean. 

47.7 
42.0 

408 

205 
73.8 
22.9 
10.2 
9.1 
14.0 
18.5 
15.7 


Total  in 
acre-fpet. 


1,<W 
5H) 

17.**W 

12.^01 

4,.»' 

1,«* 

5t: 

N.l 

1,101 

So 


42.41111 


Note.— Open-channel  rating  table  applied  to  the  winter  months  without  correction. 
February  estimates  subject  to  considerable  error. 


January  and 
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HARNEY  LAKE  BASIN. 
SILVER  CREEK,  NEAR  RILEY,   OREO. 

Silver  Creek  rises  in  the  extreme  northwestern  part  of  Hamey  County,  Greg.,  and  flows 
southeastward  into  the  north  end  of  Hamey  Lake. 

The  gaging  station  was  established  April  19,  1904.  It  is  located  12  miles  above  Riley, 
Oreg.,  on  the  Burns-Shaniko  stage  line,  and  is  6  miles  below  the  proposed  reservoir  site  on 
Silver  Creek. 

The  channels  are  straight  for  about  80  feet  above  and  50  feet  below  the  station.  There  are 
three  channels  at  high  water  and  four  or  more  at  extreme  floods.  Both  banks  are  low,  cov- 
ered with  sagebrush,  and  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  sandy 
clay,  is  free  from  vegetation,  and  is  shifting. 

Dischai^  measurements  are  made  from  the  three  bridges  over  the  three  channels  of  the 
stream,  in  the  line  with  the  gage,  and  at  high  stages  an  additional  slough  is  measured  by 
wading.  The  initial  point  for  soundings  is  the  west  end  of  the  floor  at  each  of  the 
bridges. 

The  gage,  which  was  read  during  1905  by  R.  M.  Cantrell  and  Miss  Amy  Bradford,  is  located 
at  bridge  No.  3,  crossing  the  east  or  main  channel  of  the  creek.  It  is  a  plain  staff  gage, 
attached  vertically  to  timbers  on  the  lower  side  of  the  bridge  at  the  left  bank.  From  April 
19  to  September  10, 1904,  when  the  permanent  gage  was  established,  readings  were  obtained 
by  measuring  down  to  the  water  surface  from  a  mark  on  the  bridge  floor  with  a  rod  so  gradu- 
ated as  to  give  gage  readings  direct.  The  bench  mark  is  a  United  States  Geological  Survey 
standard  iron  bench-mark  post  on  the  north  side  of  the  road  in  front  of  the  house  of  the 
observer.  It  is  20. 19  feet  above  the  zero  of  the  gage  and  4,345  feet  above  sea  level,  datum  H. 
The  top  of  the  floor  of  bridge  No.  1  at  the  21-foot  mark  is  4,339.87  feet  above  sea  level  and 
15.06  feet  above  the  zero  of  the  gage.  The  top  of  the  floor  of  bridge  No.  2  at  the  20-foot 
mark  is  4,338.69  feet  above  sea  level  and  13.88  feet  above  the  zero  of  the  gage.  The  top  of 
the  floor  of  bridge  No.  3  at  the  30-foot  mark  is  4,339.81  feet  above  sea  level  and  15.00  feet 
above  the  zero  of  the  gage. 

A  description  of  this  station,  gage  height,  and  discharge  data,  and  rating  table  are  con- 
,  tained  in  Water-Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pp.  352-354. 

Discharge  measurements  of  Silver  Creek  near  Riley  y  Oreg,y  in  1905. 


Date. 


March  14... 

March  15 

April  6 

April  16.... 

April  23 

May  23 

July  21 

October  13. , 


Hydrographer. 


M.L.Lewis 

....do 

....do 

....do 

....do.... 

....do 

KiDg  and  Landes . 
M.L.Lewis 


Width. 


Feet. 

54 

64 

48 

45 

40 

32 
4.5 
2.0 


Area  of 
section. 


Square 
feet. 

135 

132 

114 

86 

81 

44 

1.2 

.73 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

L33 

8.20 

1.26 

8.10 

1.26 

7.70 

1.24 

7.00 

1.29 

6.90 

.83 

5.66 

1.33 

4.45 

1.30 

4.50 

Dis- 
charge. 

Second- 
feet. 

179 

165 

144 

107 

105 

36 

1.6 

.95 
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DaUy  gage  height ,  in  feet,  qfSiher  Creek  near  Riiey,  Oreg.yfor  1905. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Oct. 

3.75 

4.2 

4.45 

4.4 

4.3 

4.45 

4.7 

D«. 

1 

5.0 

6.4 
6.4 
6.4 
6.4 
6.3 

5.9 
6.0 
0.0 
6.0 
6.1 

6.9 
7.0 

7.1 
7.2 
7.7 
7.8 
7.9 
7.9 

7.5 
7.2 
7.1 
7.0 
6.9 
6.8 

6.7 

6.7 

7.0 

6.9 

6.95 

6.9 

6.8 

7.0 

7.05 

6.d 

6.8 

6.7 

6.8 

6.65 

6.6 

6.55 

6.5 

6.4 

6.45 

6.46 

6.4 

6.4 

6.2 

6.0 

5.8 
5.S 
5.8 
5.8 
5.7 
5.7 

5.6 

5.65 

6.5 

5.45 

6.45 

5.45 

5.3 
5.3 
5.3 

5.2 

5.26 

5.25 

5.25 

5.25 

5.25 

5.2 

5.2 

5.2 

4.75 

4.7 

4.7 

4.7 

4.7 

4.65 

4.6 

2     s 

3 

6.0 
5.0 
6.0 
6.0 
5.0 
5.0 

4 

5 

6 

7 

5.0 
5.0 
5.0 
5.0 
5.0 
6.0 

6.8 
6.6 
7.0 
7.0 
7.5 
7.9 



8 

9 

10 

6.0 
6.0 
5.0 
6.0 
6.7 
9.0 

11 



12 

5.2 
5.1 
5.0 
6.0 
5.0 
5.0 

13 '. 



14 

6.0 
6.0 
5.0 
5.0 
6.0 
6.0 

8.2 
8.1 
8.0 
8.8 
8.9 
8.5 

15.                           .   . 

16 

! 

17 

6.4 
6.3 
6.0 
6.0 
6.8 
6.8 

; 

18 

1 

19 

4.95 

4.95 

4.95 

4.9 

4.9 

4.9 

20 

21 

7.8 
7.7 
7.0 
7.4 
6.4 
6.0 

8.1 
8.0 
7.9 
7.8 
7.5 
7.5 

22 

! 

23 

'• 

24 

8.6 
7.7 
6.4 
6.4 
6.0 
6.8 

26 

5l1 

28 

4.9 

4.85 

4.85 

4.85 

4.85 

5l1 

27 

SlI 

28 

6.2 

7.4 
7.4 
6.8 
6,7 

5.1 

29 

il 

30 

il 

31 

6.6 

&.1 

1 

Station  rating  table  for  Silver  Creek  near  Riley,  Oreg.,from  January  1  to  December  31, 19^. 


Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

he'ight. 
Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

SecondrfeeU 

4.20 

0.0 

6.40 

26 

6.60 

83 

7.70 

145 

4.30 

.2 

6.50 

30 

6.70 

89 

7.80 

151 

4.40 

.6 

6.60 

34 

6.80 

94 

7.90 

157 

4.50 

1.0 

5.70 

38 

6.90 

99 

,      aoo 

163 

4.60 

3 

5.80 

42 

7.00 

105 

a  10 

169 

4.70 

6 

5.90  > 

47 

7.10 

111 

&20 

175 

4.80 

8 

6.00 

52 

7.20 

116 

&30 

181 

4.90 

11 

6.10 

57 

7.30 

122 

&40 

188 

5.00 

14 

6.20 

62 

7.40 

127 

aso 

196 

6.10 

17 

6.30 

67 

7.50 

133 

a6o 

202 

5.20 

20 

6.40 

73 

7.60 

130 

a70 

209 

5.30 

23 

6.50 

™1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  1905,    It  is  well  defined. 


It  is  based  on  dischaige 


8ILVTSK    LAKE    BASIN. 

Esfimaied  monthly  discharge  ofSUver  Creek  near  Riley ^  Oreg.,for  1905. 
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Month. 


I         Dischai^  in  second-feet. 
Maximum. '  Minimum.      Mean. 


January 

February . , . 

March 

April 

May 

June 


The  period . 


230 
151 
223 
157 
94 
23 


58.8 
41.0 

128 

110 
51.0 
15.5 


Total  In 
acre-feet. 


3,616 
2,327 
7,870 
6,545 
3,136 
922 


24,020 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without  cor- 
rection. Discharge  interpolated  on  davs  when  gage  was  not  read.  Records  fragmentary  after  July  8, 
as  there  was  no  regular  observer.    Creek  was  dry  in  August,  September,  and  the  greater  part  of  July. 

SIIyVER  LAKE  BASIN. 
SILVER   CREEK   NEAR   SILVERI^KE,  OREG. 

Silver  Creek  rises  in  the  western  part  of  Lake  County,  Oregon,  flows  northward  to  Pauline 
Lake  and  Marsh,  then  turns  abruptly  to  the  southeast  and  enters  Silver  Lake. 

The  gaging  station  was  established  December  29,  1904.  It  is  located  0.9  mile  above  the 
county  bridge,  1.6  miles  southwest  of  Silver  Lake,  Oreg. 

The  channel  is  straight  for  100  feet  above  and  75  feet  below  the  cable.  Both  banks  are 
high,  rocky,  clean,  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  rock 
and  gravel,  is  free  from  vegetation,  and  is  permanent.  There  is  but  one  chaimel  at  all  stages. 
The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire, 
directly  at  the  gage.  The  initial  point  for  soundings  is  9.2  feet  west  from  the  anchor  bolt  on 
the  east  end  of  the  cable. 

The  gage,  which  was  read  during  1905  once  each  day  by  Henry  Egli,  is  an  inclined  staff, 
set  on  the  right  bank.  The  bench  mark  is  a  copper  bolt  cemented  in  the  solid  rock  on  the 
east  side  of  the  stream,  43  feet  downstream  from  the  cable,  and  12  feet  from  the  edge  of  low 
water;  elevation  above  zero  of  gage,  8.12  feet. 

Discharge  measurements  of  Silver  Creek  near  Silver  Lake,  Oreg.,  in  1906. 


Date. 


Width. 


January  21 . 
February  23 
March  17 
Aprils 
May? 
May  31 
June  14  a. 
Auerust  7fr 
October  4  c 
October  24  «* 
November  10 
November  24 
December  21  e 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 

Feet  per 
second. 

Feet. 

26 

0.98 

1.00 

34 

1.50 

1.35 

41 

1.82 

1.70 

44 

2.26 

1.90 

33 

1.45 

1.30 

28 

1.24 

1.10 

19 

1.30 

.99 

9.2 

2.17 

.79 

8.1 

1.83 

.74 

9.8 

2.12 

.74 

9.9 

2.22 

.93 

9.2 

1.59 

.73 

8.3 

.96 

.60 

Dis- 
charge. 

Second- 
feet. 

25 

51 

74 

100 

48 

34 

24 

20 

14.8 

21 

22 

14.8 

7.9 


a  Measurements  made  about  16  feet  above  cable;  meter  on  rod. 
0  Measurementfl  made  about  40  feet  above  cable;  meter  on  rod. 
e  Measurements  made  about  50  feet  above  cable;  meter  on  rod. 
d  Measurements  made  about  50  leet,  above  cable;  me^er  ox\  cab^e, 
« Ice  about  5  inoben  tbick. 


128 


STREAM   MEASUREMENTS    IN    1905,   PART    XII. 


Daily  gage  height,  in  feet ,  of  Silver  Creek  near  Silver  Lake^  Oreg.^f.r  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

1.0 
1.0 
1.05 
1.0 
.95 
.95 
1.0 
1.0 
1.0 
.95 
.95 
1.25 
1.25 
1.5 
1.6 
1.6 
1.25 
1.2 
1.  I 
1.0 
1.0 
1.0 
1.05 
1.45 
1.6 
1.35 
1.2 
1.2 
1. 1 
1.05 
1.05 


Feb.  I  Mar.  ,  Apr.     May.    June.  I  July. 


1.0 

1.0 

1.0 
.95 
.95 
.95 
.9 

1.3 

1.2 

1.1 

1.0 

1.05 

1.05 

1.0 

1.0 

1.0 

1.1 

1.3 

1.05 

2.0 

2.25 

1.4 

1.8 

1.4 

1.2 

1.4 

1.5 

1.55 


1.5 

1.7 

1.7 

1.6 

1.5 

1.85 

1.8 

1.6 

1.4 

1.45 

1.6 

1.55 

1.55 

1.5 

1.4 

1.55 

1.7 

1.6 

1.5 

1.65 

1.55 

1.6 

1.6 

1.75 

1.9 

2.4 

2.2 

1.7 

1.5 

1.4 

1.4 


1.5 

2.45 

2.4 

2.4 

2.8 

2.5 

2.0 

1.95 

1.7 

1.75 

1.6 

1.5 

1.75 

1.5 

1.4 

1.4 

1.3 

1.55 

1.5 

1.4 

1.4 

1.5 

2.0 

1.9 

1.85 

2.1 

1.85 

1.4 

1.65 

1.5 


1.8 

1.65 

1.4 

1.3 

1.4 

1.3 

1.3 

1.35 

1.65 

1.35 

1.4 

1.7 

1.55 

1.4 

1.3 

1.25 

1.25 

1.25 

1.2 

1.15 

1.2 

1.15 

1.1 

1.05 

1.0 

1.1 

1.2 

1.2 

1.2 

1.15 

1.1 


1.05 

1.0 

1.1 

1.2 

1.15 

1.1 

1.15 

1.2 

1.1 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

l.O 

1.0 
.95 
.95 
.95 
.95 
.95 

1.0 
.95 
.95 


.9 
.9 


0.9 
.85 
.85 
.85 
.8 
.75 
.7 
.7 
.7 
.75 
.75 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 


Aug. 

0.8 
.85 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.75 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.85 
.85 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 


Sept.  I  Oct.  '  Nov.     Dec. 


0.8 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 

•"I 

.75. 
.75  I 
.75  ' 

.  /5 
.75  I 
.75 
.75  I 
.8    I 
.75  I 
.75 
.75 
.75 
.85 
.8 
.8 
.  .75 


0.75  I 
.75 
.75 
.75 
.75 
.8 
.9 
.85 
.85 
.8 
.75 
.75  I 
.75' 
.75 
.75  ' 
.75  . 
.8    I 
.8    \ 
.75  I 
.75 
.75  1 
.75  I 
.75  I 
.75, 
.75 
.75 
.75 
.75 
.75 
.75 
.75 


r 
0.8 
.75  , 

.75  I 
.75 
.85  i 
.95! 

1.2    I 

1.2    I 

1.2s 

1.2    I 

1-2 

1.15 
.95 

LOS  j 
.85 
.85 
.8    ' 
.8 
.85 
-75 
.75 
.75  I 
.75 
.75  I 
.7    , 


-7 

.75  I 
.75 


.75 
.9 

i-0 

1.0 

1.05 
1.0 
1.0 
1.0 

LO 

1-0 

.S5 


.95 

1.1 

1-15 

1.0 
.9 
.9 
.9 

1.15 


Station  rating  table  for  Silver  Creek  near  Silver  LaJcej  Oreg.ffrom  January  1  to  December 

31,  1906. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gag© 
height. 

Dischatgc. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secortd-feet. 

Feet. 

Second-fett. 

0.75 

15 

1.00 

■     27    1 

1.50 

62 

2.00 

107 

0.80 

17 

1.10 

33 

1.60 

70 

2.10 

119 

0.85 

19 

1.20 

39 

1.70 

78 

2.20 

131 

0.90 

21 

1.30 

46    I 

1.80 

87    , 

2.30 

143    1 

0.95 

24 

1        1.40 

54      ; 

1.90 

97    ' 

1 

2.40 

155 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  12  discbazgt 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  0.7  loot  and  2  feet. 
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Estimated  monthly  discharge  of  Silver  Creek  near  Silver  Lakef  Oreg.jfor  1905. 


Month. 


Discharge  In  aecond-fect. 
Isximuin.  \  Minimum.  I    Mean. 


Total  In 
acre-feet. 


Janii.iy 70,                 24  i  36.8,  2,263 

Febri.-ry 137,                 21  |  <3.9  ,  2,438 

Marcl '               155  I                 54]  73.9,  4,644 

April 203                   46  j  89.9  5,349 

May i                 87                   27,  47.2  ,  2,902 

June 30  I                 21  j  27.8  1,654 

July j                 21  I                 13  I  1«.7  :  1,027 

August 10  !                 15,  17.1  '  1,061 

September '■                19  1                15  15.4  j  916 

Octolier 21  I                 15  '  15.7  1  9(5 

Noveml)er |                 42  j                 13  21.4  1,273 

December 3i)  '                13  '  21.0  i  1,328 

The  year '              :03  .                13  35.0  :5,710 

'  i 

Note.— Ice  is  known  to  form  at  this  station  during  the  winter  months,  but  the  observer  failed  to 
note  the  length  of  time  that  ice  conditions  existed  during  1905.  The  openA^hannei  rating  table  was 
applied  to  the  winter  months  without  correction. 


BKIDOE  CREEK  NEAR  SILVER  LAKE,  GREG. 

Bridge  Creek  rises  in  western  Lake  County,  Oreg.,  and  flows  northeastward  into  Silver 
Creek  near  the  town  of  Silver  Lake, 

The  gaging  station  was  established  January  21, 1905.  It  is  located  at  the  county  bridge 
2  nniles  east  of  Silver  Lake,  Oreg. 

The  channel  is  straight  for  50  feet  above  and  80  feet  below  the  station.  Both  banks 
arc  low,  clean,  and  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  sand,  is  free 
from  vegetation,  and  is  permanent.  There  is  but  one  channel  at  all  stages.  The  current 
is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  whivh  ;he 
gage  is  attached.  The  iniUal  point  for  soundings  is  the  we.it  end  of  the  bridge,  down- 
stream side,  and  is  marked  by  a  10-penny  nail  and  black  pain' . 

A  vertical  staff  giige,  which  was  read  on;.e  each  day  during  1905  by  M.  S.  Henderson 
and  W.  D.  Robinett,  is  driven  2  feet  into  the  bed  of  the  stream  and  spiked  to  projecting 
timbers  in  the  center  of  the  bridge  on  the  downstream  side.  The  bench  mark  is  a  copper 
bolt  cemented  in  a  large  bowlder  on  the  east  side  of  the  stream  just  above  the  bridge; 
elevation,  9.73  feet  above  zero  of  gage. 

Discharge  measurements  of  Bridge  Creek  nexir  Silver  Lake,  Oreg.,  in  1905, 


Date. 


Hydrog  raphe  r. 


Width. 


Area  of       Mean 


section,  i  velocity.  |  heigl 


I     Oage 
Ight. 


,  Feei. 

January  24 I.  Landes '  7 

February  22 do 7 

March  17a do 7.5 

May  31 6 do 22 

June  15 do i  22 

November  11 do '  3 


Square 
feet. 

3.2 

2.0 

2.8 

12.4 

13.2 

.7 


Fret  per  \ 
second. 

1.04 ; 

1.00  I 
1.12 
1.14 
1.14 


Feet. 
2.05 
2.05 
2.00 
2.72 
2.79 
2.05 


Dis- 
charge. 

Second- 
feet. 

4.0 

2.7 

2.8 

13.9 

15. 0 

.8 


o  Measurement  made  30  foot  below  bridge. 
f>  Measurement  made  from  bridge. 
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DaUy  gage  height j  in  feet,  of  Bridge  Creek  near  Silver  Lake^  Oreg.^for  1905. 


Da> 

Jan.  ' 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

00,. 

Nov. 

Dec. 

1 

1 

1.95 

1.9 

1.95 

2.4 

2.7 

2.2 

2.03 

2.03 

2.03 

2.1 

2 

2.0 

1.9 

1.95 

2.45 

2.7 

2.2 

2.03 

2.03 

2.02 

2.1 

3 

2.0 

1.9    ! 

2.0 

2.4 

2.7 

2.2 

2.02 

2.04 

2.03 

1.9 

4....... 

2.0 

1.9 

2.0 

2.4 

2.7 

2.15 

2.02 

2.05  1 

2.03 

1.9 

5 

1.96 

1.95' 

1.8 

2.4 

2.7 

2.1 

2.01 

2.06 

2.02 

1.9 

6 

1 

1.95 

1.95' 

1.8 

2.4 

2.7 

2.0 

2.02 

2.06 

2.03 

1.9 

7 

1.95 

1.95  1 

1.85 

2.2 

2.7 



1.94 

2.01 

2.06 

2.03 

2.0 

8 

1.9 

1.95 

1.85 

2.1 

2.7 

1.93 

2.01 

2.04  , 

2.03 

1.9 

9 

2.0 

1.95 

1.85 

2.1 

2.7 

1.94 

2.01 

2.04  ' 

2.03 

1.9 

10 

2.2 

1.95 

1.9 

2.1 

2.75 

1.92 

2.01 

2.03  ; 

2.03 

2L01 

11 

1.95 

1.95 

1.9 

2.15 

2.75 

1.9 

2.01 

2.04 

2.03 

2.  Ml 

12 

I 

2.2 

1.95 

1.  C5 

2.1 

2.8 

1.9 

2.01 

2.03 

2.03 

2.01 

13 

2.2 

1.95 

1.95 

2.1 

2.8 

1.92 

2.01 

2.04 

2.03 

11 

14 

1 

2.2 

2.0 

1.95 

2.1 

2.8 

1.92 

2.02 

2.04 

2.03 

2.1 

16 

1 

2.2 

2.0 

2.0 

2.4 

2.75 

1.9 

2.02 

2.03  , 

2.02 

2.1 

16 

1 

2.4 

2.0 

2.0 

2.4 

2.7 

1.92 

2.01 

2.03 

2,03 

2.1 

17 

2.4 

2.0 

2.0. 

2.65 

2.7 

1.95 

2.01 

2.02 

2.03 

23 

18 



2.4 

2.0 

2.0 

2.65 

2.7 

1.98 

2.01 

2.02  , 

2.03 

2-3 

19 

1 

2.4 

2.0 

2.0 

2.65 

2.6 

1.96 

2.02 

2.02 

2.1 

2.3 

20 

2.0 

1.95 

2.65 

2.55 

1.98 

2.02 

2.02 

2.1 

2.3 

21 

2. 3 

2.0 

1.95 

2.65 

2.5 

1.98 

2.02 

2.02 

il 

2.4 

22 

2.3 

2.0 

1.95 

2.65 

2.5 



2.00 

2.01 

2.01 

2.1 

2.4 

23 

2.15 

2.0 

1.96 

2.6 

2.4 

1.99 

2.01 

2.01 

2.11 

2.4 

24 

2.2 

2.0 

2.0 

1.95 

2.6 

2.4 

1.98 

'2.02 

2.02 

2.11 

2.3 

25 

1     2.1 

1.95 

2.0 

1.95 

2.55 

2.35 

2.0 

2.03 

2.02 

2.11 

2.i 

26 

,     2.05 

2.0 

2.0 

2.3 

2.6 

2.3 

2.0 

2.03 

2.02 

2.1 

25 

27 

!    2.0 

1.9 
1.9 

2.0 
2.0 

2.4 
2.3 

2.65 
2.65 

2.3 
2.25 

2.04 
2.03 

2.03 
2.02 

2.01 
2.01 

•2.1 
2.1 

?6 

28 

i     2.1 

2.6 

29 

2.0 

1.9 

2.3 

2.7 

2.2 

2,03 

2.03 

2.02 

2.09 

2.(' 

30 

;    1.95 

1.95 

2.4 

2.7 

2.2 

2.04 

2.03 

2.o:i 

2.09 

2.t. 

31 

!     1.95 

1.95 

2.7 

2.04 

2.03 

2.t> 

Note.-  Iiicituise  in  gage  heights  .\pril  26  to  Deceraber  31  caused  by  backwater  from  a  dajn.    Ice  con- 
ditions December  17-31. 

Station  rating  table  for  Bridge  Creek  near  Silver  Lake,  Oreg.,from  January  1  to  April  :^5, 

1905. 


;   hei"p?'t.  |I>i«charge. 

i      Feet.  .Second-feet. 

1.80  0.8 

i        1.90  I  1.2 


h^i^gft.  '^'-''"K-  '  h^4ft.  '»'»h.n.e.!'  ^^,_ 


Feet.     Second-feet. 
2.00  2.8    1 

2.10  4.5    ' 


Fert.      Second-feet 
2. 20  6. 3 

2. 30  8. 1 


I 


Feet. 
2.40 


Discharge 


Second-feet. 
10.0 


Note.— The  above  tabic  is  applicable  only  tor  open-channel  conditions.    It  is  basod  on  three  discha^g*" 
made  during  1905. 

Station  rating  table  for  Bridge  Creek  near  Silver  Lake,  Greg.,  from  April  26  to  December  SI, 

1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

lieight. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.90 

0.2 

2.20 

3.0 

2.50 

8.6 

2.80 

15.2 

2.00 

.6 

2.30 

4.7 

2.60 

10.7 

3.00 

20. 0 

2.10 

1.3 

2.40 

6.6 

2.70 

12.9 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  dlscha'^je 
measurements  made  during  1905. 
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EstiTnated  monthly  discharge  of  Bridge  Creek  near  Silver  Ldkey  Oreg.yfor  1906. 


Month. 


Discharig6  In  second-feet. 
I  Maximum.   Minimum.  I    Mean. 


Total  In 
acre-feet. 


January  21-31 

February  1-19,  24-28. 

March 

April 

May 

June 

July  1-6 

August  7-31 

September 

October 

November 

December  « 


8.1  I 
10.0  I 

2.8  I 

6.6  I 
12.9  I 
15.2 

3.0  I 
.8  I 

.9 

1.5' 
1.3 


2.0 
1.2 
1.2, 
.8 

1.3  I 
3.0  I 

•2i 
.0  I 
.0 


4.55 

4.33 

2.23  I 

2.53 

7.79 

10.6    I 

2.18 

.46 

.66 

.73 

.P5 

!.00 


99 
206 
137 
151 
479 
631 
26 
23 
39 
45 
57 
01 


The  period - 


1,954 


a  loo  conditions  Decamber  17-31;  discharge  estimated,  1.3  seeond-feet. 
BEAR  CREEK  NEAR  SILVER  LAKE,  OREG. 

Bear  Creek  rises  in  western  Lake  County,  Oreg.,  and  flows  northeastward  into  the  west- 
em  side  of  Pauline  Lake  and  Marsh. 

The  gaging  station  was  established  January  21,  1905.  It  is  located  at  the  county  bridge 
3  miles  northeast  of  Silver  Lake,  Oreg. 

The  channel  is  straight  for  60  feet  above  and  25  feet  below  the  station.  Both  banks  are 
low,  clean,  and  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  sand,  is  free  from 
vegetation,  and  ia  shifting.  There  is  but  one  channel,  broken  at  high  water  by  -the  two 
piers  of  the  bridge.    The  current  is  moderate. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  a  10-penny  nail  and  paint  mark  at  the  west  end  of  the  bridge,  upstream 
side. 

The  gage,  which  was  read  once  each  day  during  1905  by  Cliff  Smith,  is  an  inclined  staff 
act  on  the  right  bank  about  6  feet  above  the  bridge.  The  bench  mark  is  a  copper  bolt 
cemented  in  the  solid  rock  80  feet  upstream  from  the  bridge  and  160  feet  west  of  the  west 
end  of  the  bridge;  elevation,  27.04  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Bear  Creek  near  Siher  Lake,  Oreg.,  in  1905. 


Date. 


Uydrographer. 


January  24 I.  Landcs. 

February  23  «  .; do 

March  176 do.... 

May  31c I do.... 

June  16 1 do 

August  7d do 

October  4 do 

October  24 ' do 

l<Iovember  11..] do 


Width. 

.\rea  of 
section. 

Mean 
velocity. 

Gjige 
height. 

Dis- 
charge. 

Feet. 

Square 
jeet. 

Feet  per  , 
second. 

Feet. 

Second- 
feet. 

7 

4.6' 

3.14 

4.15 

14.4 

11 

7.4  1 

3.19' 

4.  GO 

23.6 

8 

5.1, 

2.31  1 

4.0 

11.7 

27 

37.0  ' 

1.36  1 

5  48 

50-0 

28 

25.0 

1.88, 

5.25 

46.0 

11 

8.7  1 

.72 

3.90 

6.3 

10 

7.0 

.72  1 

3.85 

5.0 

10 

6.1 

1.05  1 

3.92 

C.4 

9 

6.4, 

1.06 

4.03 

6.8 

a  500  feet  below  bridge,      b  400  feet  below  bridge,    c  lOO  feet  above  bridge,     d  30O  feet  below  bridge. 


132  STREAM   MEASUREMENTS   IN    1905,  PART    XII. 

Daily  gage  height^  in  jtei,  of  Bear  Creek  near  Silver  Lake,  Oreg.,for  1905. 


Day. 


Jan. 


1 

2 

3 

4 

5 

6 

7 

8 1 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 4.2 

22 4.2 

23 4.2 

24 4.4 

25 4.4 

26 '     4.2 

27 4.2 

28 4.1 

29 4.1 

30 4.1 

31 4.1 


Note.— Increase 
July  20.    Ice  conditions  last  Tialf  of'Decc  iiher. 


Fob. 

Mar. 

Apr. 

May. 

June. 

,  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dtr. 

3.C5 

4.1 

5.0 

5.45 

5.05 

3.9 

3.8 

3.85 

3.9 

3.<J 

4.35 

4.0 

4.C5 

5.4 

5.0 

3.9 

3.8 

3.85 

3.9 

3.9 

,     4.5.-) 

3.05 

4.9 

5.45 

4.95 

3.85 

3.8 

,    3.85 

3.9 

3.9 

4.0 

3.15 

4.9 

5.45 

4.95 

3.85 

3.8 

3.85 

3.9 

3.f 

4.0 

3.C5 

4.0 

5.35 

4.9 

3.8 

3.8 

3.85 

3.6 

3-9 

3.05 

4.0 

4.£5 

5.25 

4.9 

3.9 

3.8 

3.85 

3.6 

3.<i 

3.1-5 

4.0 

4.95 

5.2 

4.9 

3.9 

3.8 

3.95 

3.8 

39 

4.1 

3.95 

4.0 

5.05 

5.4 

4.85 

3.9 

3.8 

3.05 

3.95 

3.9 

1    3.95 

4.0 

5.  OS 

5.4 

'    4.8    1 

3.85 

3.8 

3.95 

4.1 

39 

3.95 

4.0 

5.0 

5.4 

4.8 

3.85 

3.8 

3.9 

4.1 

3  7 

3.P5 

4.0 

4.95 

5.45 

4.8 

3.8 

3.8 

3.9 

4.1 

3  to 

3.95 

4.0 

5.0 

5.45 

4.75 

3.8 

3.8 

3.9 

4.0 

3.b5 

'     4.0    • 

4.0 

4.95 

5.4 

4.75 

3.8 

3.8 

3.9 

4.0 

3.7 

4.0 

4.8.5 

4.95 

5.35 

4.8 

3.8 

3.8 

3.9 

3.9 

;i.v. 

3.05 

4.85 

5.05 

5.3 

4.8 

3.8 

3.8 

3.9 

3.9 

3.i« 

4.0 

4.8.5 

5.25 

5.2 

4.8 

3.85 

3.8 

3.9 

3.9 

.i.k'. 

4.55 

,     4.0 

4.85 

5.05 

5.05 

4.8 

3.85 

3.8 

3.9 

3.9 

3.'.»c 

4.55 

4.0 

4.8 

5.15 

5.05 

4.8 

3.85 

3.75 

3.9 

3.85 

3.9.*. 

4.5 

4.0 

4.8 

5.15 

5.0 

4.8 

3.85 

3.75 

3.9 

3.75 

4.0 

4.85 

4.0  ; 

4.8    1 

5.1 

4.95 

3.9    ; 

3.8 

3.75 

3.9 

3.7 

4.0 

5.0 

:  4.0 

4.8    ! 

5.0 

5.35 

3.9 

3.8 

3.75 

3.9 

3.7 

4-1 

4.8 

4.0 

4.8     ' 

4.95  1 

6.35 

3.9 

3.8 

3.75 

3.9 

3.6 

4.1 

4.C 

4.(:5 

4.75 

4.9 

5.3 

3.9 

3.8 

3.75 

3.9 

3.65 

4  0 

4.4 

3.f'5 

4.8 

5.0 

5.3 

3.9 

3.8 

3.75 

3.9 

3.7 

.Vo 

4.4 

3.95 

4.95 

5.1     1 

5.25 

3.9    ! 

3.8 

3.75 

3.9 

3.7 

4U 

4.0 

1    3.95 

4.9     1 

5.2    ! 

5.2 

3.9 

3.8 

3.75 

3.9 

3.85 

46 

4.1 

3.95 

4.9 

5.4    1 

5.2 

3.9 

3.8 

3.75 

3.9 

3.85 

4.6 

4.0 

3.95  , 

4.95 

5.4 

5.3 

3.9 

3.8 

3.75 

3  9 

3.9 

4.2 

3.95 

4.75  i 

5.4 

5.25 

3.9 

3.8 

3.75 

3.9 

3.9 

4.2 

3.85 

5.0     1 

5.5    1 

5.05 

3.9 

3.8 

3.75 

3.9 

3.9 

4.2 

3.75 



5.5 

3.9 

3.8 

3.9 

4.2 

?e  helg 

Its  Apri 

1  14  to 

July  19 

caused 

by  back  water  Iron  dam.    Dam  re  noved 

vSUMMER  LAKE  BASIX. 
ANA  RIVER  NEAR  SIMMER  LAKE,  GREG. 

Ana  River,  which  discharges  into  the  north  end  of  Summer  Lake,  has  its  source  in  five 
large  springs  of  ahnost  constant  flow  and  temperature  throughout  the  year.  The  river  i> 
about  5  miles  long. 

The  gaging  station  was  established  March  28, 1905.  It  is  located  in  the  NW.  \  SE.  J  .'^t. 
6,T.  ;}0  S.,  R.  17  E.,  ne^r  Summer  Lake,  Oreg. 

The  channel  is  straight  for  .CO  feet  above  and  below  the  station.  Both  banks  are  clean 
and  do  not  overflow.  Tlie  bed  of  the  stream  is  composed  of  blue  clay  and  is  fairly  per- 
manent. There  is  but  one  channel  at  all  stages.  The  current  is  swift.  Gage  readings  may 
be  afTect€»d  somewhat  by  backwater  from  the  lake  and  a  temporary''  irrigation  dam. 

Di.scharge  measurements  are  made  from  a  foot  log  near  the  gage.  The  initial  point  for 
soundings  is  the  edge  of  the  water  on  the  right  bank  of  the  river,  and  is  marked  on  rhf 
foot  log. 

A  vertical  staff  gage,  on  which,  during  1905,  observations  were  made  at  irregular  intervals 
by  t!ie  liydrograpJier,  is  .set  at  the  right  bank  of  the  river.  The  bench  mark  is  a  GO-penny 
nail  in  the  base  of  a  large  yellow  pine  a  short  distance  above  the  gage;  elevation  above 
zero  of  gage,  11.84  feet. 
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Disdiarge  measurements  of  Ana  River  near  Summer  Lake^  Oreg.y  in  1905. 


Date. 


Ilydrographer. 


,  Width. 


I 

March  28 I.  Landes. 

April  6 Co 

June  8 do 


■| 


A  ma  of  ,    Moan         Gage  Dis- 

section,   velocity,     height.  I  charge. 


Feet. 

Square  \ 

Feet  per 
second.   ' 

Feet. 

Second' 
feet. 

27 

54 

2.72  1 

3..W 

148 

27 

54  1 

2.73  , 

3.50 

149 

27 

"1 

2.41 

0  3.68 

148 

a  Gage  height  affected  by  irrigation  dam. 

ALBERT  LAKE  BAvSIN. 
C^HEWAUCAN  RIVER  AT  PAI8LKY,  OREG. 

Chewaucar  River  rises  in  south-central  Lake  County,  Oreg.,  flows  northwest,  then 
northeast,  and  then  southeast ,*and  discharges  into  the  south  end  of  Abert  Lake.  The 
changes  in  course  are  very  abrupt. 

The  gaging  station  was  established  January  4,  1905.  It  is  located  one-half  mile  above 
Paisley,  Oreg. 

The  channel  l)olow  the  station  is  straight;  above  the  station  it  is  slightly  cur\'ed  for  75 
feet  and  beyond  this  point  there  are  rapids.  The  right  bank  is  low,  but  it  overflows  only  a 
little,  there  being  no  water  beyond  the  cable  except  in  very  unusual  floods.  The  left  bank 
is  high,  is  composed  of  cle^in  gravel,  and  does  not  overflow.  The  bed  of  tlie  stream  is  of 
gravel,  is  free  from  vegetation,  and  is  permanent.  There  is  but  one  channel  at  nil  stages. 
Theiv  is  a  low  dam  2.^0  feet  below  the  cable,  but  it  does  not  back  the  water  up  at  the 

gftge- 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  .stay  wire, 
(50  feet  below  the  gage.  The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire,  7.1 
fc*ct  from  the  clip  to  which  the  wire  is  attached  at  the  left  bank. 

The  gage,  which  was  read  once  each  day  during  1905  by  Geoi^  Reed  and  Miss  Lulu 
Banister,  is  a  vertical  rod  attached  to  a  tree  on  the  right  bank.  The  bench  mark  is  a 
60-penuy  spike  in  a  notch  in  the  base  of  a  large  cot  ton  wood  tree  on  the  right  bank,  22.5 
feet  upstream  from  the  cable:  elevation,  7.69  feet  above  zero  of  gage. 

Discharge  measurements  of  Chervaucan  River  at  Paisley ^  Oreg.,  in  1905. 


Date. 


Ilydrographer. 


J  anuary  5^* I.  Landes . 

February  26. do 

March  22 do 

April  5. do 

May  11 do 

June  4 do 

July  4 do 

July  26 do 

September  28 do. 

Novembers.... do 

November  22... do 


Vidth. 

Area  of  ' 
section.  ' 

Mean    ! 
velocity.  1 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square  , 
het. 

Feet  per  \ 
second,  j 

Feel. 

Second- 
feet. 

35 

64  ' 

.80 

4.15 

51 

34 

09 

1.48  ' 

4.20 

102 

36 

75 

1.79  1 

4.45 

135 

37 

86) 

2.14  , 

4.65 

183 

39 

93, 

2.28 

4.72 

213 

40 

111, 

2.77  1 

5.12 

308 

32 

50 

.85  . 

3.80 

42 

32 

37 

.61  1 

3.57 

23 

32 

47' 

.89  , 

3.67 

41 

32 

42  1 

.m\ 

3.57 

29 

32 

54  1 

.78  1 

3.72 

42 

a  Slush  ice  running  In  river. 
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Daily  gage  height ,  in  feet,  ofChewaucan  River  at  Pauiey,  Oreg.yfor  1905. 


Day. 


Jan.      Feb.     Mar.  i  Apr.  '  May.  >  June,  i  July.     Aug.  I  Sept.     Oct.     Not.     I>r. 


1 



2 ...  . 

3 

4 

4.0 

5..  .  . 

4.15 

6 

'  4.2 

4.2 

8.. 

'  4.1 

9 

4. 1 

10 

5.0 

11 

•    5.15 

12 

.  ..  1  5.2 

13 

4.9 

14 

1  5.2 

15 

4.5 

16 

4.4 

17 

4.3 

18 

4. 1 

19 

4.05 

20 

4.0 

21 

3.95 

22 

3.9 

23 

..  .  .   4.6 

24 

4.4 

25 

4. 2 

26 

4.0 

27 

4. 2 

28 

3.9 

Z) 

4.O.. 

30 

'  4.1 

31 

4-  ."i 

4.3 

4.1 

4.0 

4.0 

4.0 

3.85 

3.6 

3.8 

3.0 

3.6 

3.5 

4.1 

4.2 

4.0 

4.05 

3.9 

3.9 

3.9 

4.05 

4.25 

4.1 

3.95 

4.0 

4.1 

4.1 

4-1 
4.1 
4.15 


4.2 

4.3 

4.25 

4.25 

4.3 

4.3 

4.35 

4.3 

4.3 

4.35 

4.4 

4.5 

4.65 

4.6 

4.5 

4.6 

4.65 

4.6 

4.6 

4.5 

4.55 

4.45 

4.45 

4.4 

4.35 

4.8 

4.45 

4.4 

4.3 

4.0 

4.15 


4.4 

4.5 

4.5 

4.5 

4.65 

4.8 

4.9 

4.9 

4.9 

4.8 

4.75 

4.8 

4.9 

4.7 

4.8 

4.8 

4.7 

4.75 

4.7 

4.7 

4.75 

4.8 

4.9 

5.0 

5*.  05 

5.15 

5.1 

5.1 

5.1 

5.15 


1 

5.0    i 

4.95 

4.85 

4.8 

4.85 

4.8    < 

4.8 

4.9 

4.85 

4.7 

4.7  I 

4.8  I 
4.76 
4.75 
4.85 
4.95 
5.05  ■ 
5.0 
5.0 
4.95 
4.85  . 
4.85  I 
4.85  ' 
4.8 

4.7  I 

4.9  ' 
5.0 
4.9 

4.8  j 
4.8  I 
4.8    S 


4.8 

4.75 

4.8 

5.15 

5.0 

4.8 

4.7 

4.8 

4.8 

4.7 

4.6 

4.7 

4.6 

4.0 

4.5 

4.5 

4.4 

4.3 

4.3 

4.3 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.1 

4.0 

4.0 

3.9 


4.0 

3.9 

3.82 

3.75 

3.7 

3.7 

3.7 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.7 

3.7 

3.7 

3.6 

3.6 

3.6 

3.7 

3.6 

3.6 

3.6 

3.5 

3.5 


3.5 

3.5 

3.4  I 

3.4  I 

3.4  ' 

3.4 

3.4 

3.4 

3.4 

3.4  I 

3.4 

3.4  < 

3.4  , 

3.4  I 

3.4  ! 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.5 

3.5 

3.4 

3.4 


3.4 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
8.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.6 
3.7 
3.6 
3.6 


3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.7 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 


3.5 
3.5 
3.6 
3.5 
3.5 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.5 
3.6 
3.7 
3.6 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3-7 
3.6 
3.6 
3.7 
3.6 
3.7 
3.6 
3.6 


:v6 
x: 

XT 


4.0 
4.-2 
4.1 
4.! 
ir. 
4.0 
4.0 
39 
Z.^ 
3.> 
37 
8  X 
4.2 
4.5 
46 
4.^ 
4.6 
4.0 
4.0 
4.0 
4  0 
4.0 
4.1 


Note.— Ice  goi^e  January  10-13. 

Station  rating  table  for  Chewavcan  River  at  Paisley^  Oreg.y  from  January  J  to  December  SU 

1905. 


Gai 
heigl 


^^      Discharge. 


3.40 
3.50 
3.(30 
3.70 


19 
23 

2) 
36 


h?i|K.     I^»«charge. 


Feet.     Second-feet. 


Feet. 
3.80 
3.90 
4.00 
4.10 
4.20 


Second-feet. 
43 
53 
64 
77 
93 


Gage 
height. 

Feet. 
4.30 
4.40 
4.50 
4.60 
4.70 


Discharge.  |  ^^^    '  Discharge. 


Second-feet.  \ 

111     I 
I  131 

!  152 

174     ■ 
I  198     , 


Feet. 
4.80 
4.90 
5.00 
5.10 


SecoHd^eeU 
223 
249 
276 
304 


Note.— The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  IDdiscbur^ 
neasurements  made  during  1905.    It  is  well  deGned  between  gage  heights  3.55  feet  and  5.25  feet. 
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Estimated  monthly  discharge  ofChewaucan  River  at  Paisley ^  Oreg.^for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September.. 

October 

November. .. 
December... 

The  year 


Discharge  in  second-feet. 
Maximum.   Minimum.  '    Mean. 

Total  In 
acre-feet. 

332 

53  j          94.1 

5,786 

111 

23  1          64.6 

3,588 

223 

64          136 

8,362 

318 

131  1        230 

13,600 

290 

198  {        238 

14,630 

318 

53  j        154 

9,164 

64 

23            33.2 

2,041 

23 

19  1          19.5 

1,199 

36 

19  1          23.6 

1,398 

36 

23            28.5 

1,752 

36 

23  1          29.7 

1,767 

223 

23  1          70.8 

4,353 

332 

19  1          93.5 

1 

67,730 

Note.— Ice  gorge  JanuarylO-31;  discharge  assumed  77  second-feet.   Ice  conditions  for  the  remainder 
of  the  winter  months  aot  known;  open-channel  rating  table  applied. 

MISCELLANEOUS  MEASUREMENTS  IN  GREAT  BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Great  Basin  in  1905  by 
W.  G.  Swendsen,  H.  S.  Kleinschmidt,  W.  P.  Hardesty,  A.  B.  Larson,  and  I.  Landes: 

Miscellaneous  measurements  in  Great  Basin,  1905. 


Date. 


Stoam. 


March  21 . 


March  8 

January  28 

February  15... 

March  9 

Aprils 


Logan  River. . . 


Jordan  River... 
Hobble  Creek. . . 


..do 

..do 


Peteotneet 
Creek. 


May  6 1 do. 

August  31 1 do. 

May3 


Locality. 


Logan.    Hyde  1 
Park  and  Smith- 
field  Canal,  near  \ 
Logan,  Utah.       | 

Near Lehl,  Utah..' 

SpringvlIle,Utah.  ' 
near  mouth  of  i 
creek.  t 

do 

do 

At  mouth  of  can-  ' 
yon  near  Pay-  I 
son,  Utah.  | 

do I 

do ; 


May  12.... 

June  10 

August  31. 
July  21 


Summit  Creek. 


Near  Santaquln, 
Utah. 


Januarys. 


May  11. 
July  4.. 


do 

....do 

do 

Silver  Creek.. 


.do. 
.do. 
.do. 


Ana  River. 


OeorgeConn's 

ditch.  I 

....do 


At  Spencer's,  , 
Riley,  Oreg. 

County  Bridge, 
Summer  lake, 
Oreg. 

Paisley.  Oreg 7 

do 


Width. 

Area  of 
section. 

5.6 

20 
13.6 

9.8 
8.0 

Mean 
velocity. 

Feet  per 

second. 

0.8;J 

.83 

..« 

1.52 
.83 

Gsgc 
height. 

Feet. 
10 

40 
23 

Feet. 
3.85 

.50 

16 

8 
10 

10 

!          1 

3.45 

3.80 
7.3 

3. 

6.5 
4.3 

i.;« 

107 

3.5 
5.2 

.fi2 
2.95 

4.81 
3.71 
1.61 
1.13 

1.40 

1.93 
2.78 

11 

6 
6 
6 
4 

32 

7 

.5.'i 

1.08 

.72 



7 

Second- 
feel. 
4.7 


15 
0.5 
020.0 

«11.4 
3.55 
21.5 

15 
24 

7 

1.5 

150 

6.7 
14.6 


aWeir  measurement. 
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Acknowlodgnicnts  and  cooperation 15-16 

Acre-foot,  definition  of 8 

Americnn  Forlc,  Utah. 
American  Fork  near: 

description 47 

discharge,  daily 49 

discharge,  monthly 49 

gage  heights 48 

American  Fork  near— 
American  Fork,  Utah: 

description 47 

dischai^,  daily 49 

discharge,  monthly 49 

gage  heights 48 

Ana  River  near- 
Summer  Lake,  Oreg.: 

description 132 

discharge 133, 135 

Bear  Creek  near- 
Silver  Lake.  Oreg.: 

description 131 

discbarge 131 

gage  heights 132 

Bear  Lake  at— 

Fishhaven,  Idaho: 

description 19 

gage  heights 19 

Bear  River  at  and  near- 
Col  linston,  Utah: 

description 2.V26 

discbarge 26 

discbarge,  monthly 28 

gage  heights 27 

rating  table 27 

Dingle,  Idaho: 

description 20 

discharge 20 

discharge,  monthly 22 

gage  height* 21 

rating  table 22 

Preston,  Idaho: 

description 22-23 

discharge 23 

discbarge,  monthly 25 

gage  heights 24 

rating  table 24 

Bear  River  Basin,  description  of 18-19 

Blacksmith  Fork  near— 
Hyrum,  Utah: 

description 31-32 

discbarge 32 

discharge,  monthly 33 

gage  heights 32 

lating  table 33 


Pago. 
.   Blacksmith  Fork  power-plant  race  near— 
I  Ilyruni,  Utah: 

.                 description 33-34 

discharge 34 

I                discharge,  monthly 35 

gage  heights 34 

rating  tabif* 35 

I   Bridge  Creek  near- 
Silver  Lake,  Oreg.: 

[                 description 129 

discharge 129 

discbarge,  monthly 131 

I                 gage  heigh  t.s 130 

I                 rating  table 130 

j   Burns,  Oreg. 

Silvies  River  near: 

description 122-123 

discharge 123 

discharge,  monthly 124 

gage  heights 123-124 

rating  tAble 124 

Cable  station,  figure  showing 11 

California-Nevada  Stale  line.    See  Nevada- 
California  State  line. 
Carson  River  near — 
Empire.  Nev.: 

description Ill 

discharge 112 

discharge,  monthly 113 

gage  heights 112 

rating  table 113 

Carson  River  (East  Fork)  near— 
Oardnerville,  Nev.: 

description 108-109 

discharge 109 

discbarge,  monthly Ill 

gage  heights 1 10 

rating  table ! 110 

Carson  River  (West  Fork)  n.Mir— 
Wood  fords  Cal.: 

description 106 

discbarge 106 

discharge,  monthly 108 

gage  heights 107 

rating  table 107 

Carson  River  basin,  description  of 106 

Chalk  Creek  at— 
Coalville.  Utah: 

description .• 45 

discharge ^ 

discharge,  monthly 47 

gage  heights 46 

rating  table 46 

137 
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Cbewaucan  River  at —  I'age. 
Paisley,  Oreg.: 

deacription 133 

discharge 1 33 

diSGhaiiSe,  monthly 135 

gage  heights 134 

rating  table 134 

Coalville,  Utah. 
Chalk  Creek  at: 

description 45 

dischaige 45 

discharge,  monthly 47 

gageheighU 46 

rat-ing  table 46 

Coleville,  Cal. 

Walker  River  (West  Fork)  near: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heigh  ts 100 

rating  table '^  101 

Collinston,  Utah. 
Bear  River  near: 

description 25-26 

discharge 26 

discharge,  monthly 28 

gage  heights 27 

rating  table 27 

Computation,  methods  of 14-15 

niles  for 8-9 

Conn's  (George)  ditch  at— 
Paisley,  Oreg.: 

discharge 135 

Cooperation  and  acknowledgments 15-16 

Croyden,  Utah. 

Lost  Creek  near: 

description 43 

discharge 44 

gage  heigh  ts 44 

Weber  River  near: 

description 38-39 

discharge 39 

discharge,  monthly 41 

gage  heights 40 

rating  table 40 

Current  meters,  classes  of 12 

methods  of  using 12-13 

Dingle,  Idaho. 
Bear  River  at: 

description 20 

discharge 20 

discharge,  monthly 22 

gage  heights 21 

rating  table 22 

Donner  Creek  near— 
Truckee,  Cal.: 

description 97 

discharge 97 

discharge,  monthly 99 

gage  heights 98 

rating  table 98 

Drainage  basins,  list  of fi-7 

East  Fork  of  Carson  River.    See  Carson 
Rivei;(East  Fork). 

East  Fork  of  Walker  River.    Set  Walker 
River  (East  Fork). 


Elharz,  Nev.  Pa^. 

Humboldt  River  (North  Fork)  near 

detscription 70 

discharge 70 

dftMiargc,  monthly 72 

gage  heights 71 

rating  table 71 

Elko,  Nev. 

Humboldt  River  (South  Fork)  netir: 

description 72 

discharge 73 

discharge,  monthly 74 

gage  heights 73 

rating  table 74 

Empire.  Nev. 

Carson  River  near: 

description Ill 

discharge 112 

discharge,  monthly 113 

gage  heights 1I2 

rating  table 1 13 

Equivalents,  table  of 9-10 

Fishaven,  Idaho. 
Bear  Lake  at: 

description 19 

gage  heights 19 

Floats,  use  of,  in  measuring  discharge 12 

Gajg;ing  stations,  equipment  of ^2 

Gallons  per  minute,  use  of 7 

Gardnervllle,  Nev. 

Carson  River  (East  Fork)  near: 

description ItK-icd 

discharge H* 

discharge,  monthly Ill 

gage  heights 110 

ratingtable 110 

Golconda,  Nev. 

Humboldt  River  near: 

description 7t  77 

discharge 77 

discharge,  monthly 79 

gage  heights 7< 

rating  table 7S 

Great  Basin: 

description  of 1^17 

miscellaneous  measurements  in 135 

Great  Basin  drainage  (minor),  description 

of 121 

Gunnison,  Utah. 

San  Pitch  River  near: 

description ^-^^ 

discharge ♦^* 

discharge,  monthly... ^ 

gage  heights ^'*^ 

rating  table "^ 

Sevier  River  near: 

description «-*''» 

discharge *'' 

discharge,  monthly ' ' 

gage  heights ♦* 

rating  table *^ 

Hobart  Mills,  Cal. 
Prosser  Creek  near: 

description S*-^ 

discharge ^" 
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Ilobble  Creek  near—  Page. 

Springville,  Utah: 

description 68 

diechfurge 58, 135 

discharge,  monthly 60 

gage  heights 59 

rating  table 59 

Hamboldt  River  at  and  near— 
(iolconda,  Nev.: 

description 75-77 

discharge 77 

discharge,  monthly 79 

gage  heights 78 

ratingtable 78 

Oreana.  Nev.: 

description 79-80 

discharge 80 

discharge,  monthly 81 

gage  heights 80 

rating  table 81 

Palisade,  Nev.: 

description 74-7.> 

discharge 75 

discharge,  monthly 76 

gage  heights 75 

rating  table 76 

Humboldt  River  (North  Fork)  near— 
Elburx,  Nev.: 

descri  ption 70 

discharge 70 

dischaige,  monthly 72 

gage  heights 71 

rating  table 71 

Humboldt  River  (South  Fork)  near— 
Elko,  Nev.: 

description 72 

discharge 73 

discharge,  monthly 74 

gage  heights 73 

rating  table 74 

Humboldt  River  basin,  description  of 70 

Humboldt  Sink  drainage,  description  of 70 

Hydrographers,  list  of 16 

Hydrographic  surveys,  annual  appropria- 
tions for 5 

organization  and  scope  of 5-7 

Hynim,  Utah. 

Blacksmith  Fork  near: 

description 31-:J2 

discharge 32 

discharge,  monthly 33 

gage  heights 32 

rating  table 33 

Blacksmith  Fork  power  plant  race  near: 

description 33-34 

discharge 34 

discharge,  monthly 35 

gage  heights .34 

rating  table 3.'> 

Ice-covered  streams,  method  of  measuring 

flow  of 14 

Independence  Creek  below— 
Independence  Lake,  Cal.: 

description 94-95 

discharge 95 

discbarge,  monthly 96 

gage  heights 95 

rating  table % 


Independence  Lake,  Cal.  Page. 
Independence  Creek  below: 

description 94-95 

dlschftrsc 95 

discharge,  monthly 96 

gage  heights 95 

rating  table 96 

Jordan  River  near— 
Lehi,  Utah: 

dischaige 135 

Lake  Shore,  Utah. 
Spanish  Fork  near: 

description 63 

discharge 64 

discharge,  daily 64 

discharge,  monthly 65 

gage  heights 64 

Lake  Winnemucca  Inlet  near— 
VVadsworth,  Nev.: 

description 90 

discharge 91 

discharge,  monthly 92 

gage  heights 91 

rating  table 91 

Lehi,  Utah. 

Jordan  River  near: 

discharge 135 

Little  Truckee  River  at— 
Pine  station.  Cal.: 

description 92 

discharge 93 

discharge,  monthly 94 

gage  heights 93 

rating  table 94 

Logan,  Utah. 

Logan  River  near- 
description 28-29 

discharge 29, 135 

discharge,  monthly 31 

gage  heights 30 

rating  table 30 

Logan  River  near- 
Logan.  Utah: 

description 28-29 

discharge 29, 135 

discharge,  monthly 31 

gage  heights 30 

rating  table 30 

Lost  Creek  near— 

Croyden.  Utah: 

descri  ption 43 

discharge 44 

gage  heights 44 

Malheur  Lake  at— 

The  Narrows,  Greg.: 

description 121 

gage  heights 121 

Merrill vi lie,  Cal. 
Willow  Crcvk  at: 

description 116 

discharge,  monthly 118 

gago  heights 1 17 

rating  table 117 

Methods  of  computing  run -off 14-15 

of  measuring  stream  flow 10-14 

Miner's  inch,  deflnition  of 7 

Multiple-point   method  of  measuring  din- 
charge,  description  of 13 
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Nevada-  California  State  line.  Page. 

Truckee  River  at: 

description 86-87 

dischai^e 87 

discharge,  monthly 88 

gago  heights 87 

rati  ng  table 88 

North  Fork  of  Humboldt  River.    See  Hum- 
boldt River  (North  Fork). 

Oakley,  Utah: 

Weber  River  near: 

description 36 

discharge 37 

discharge,  monthly 38 

gage  heights 37-38 

rating  table 38 

Oreana,  Nev. 

Huml)oldt  River  near: 

description 79-80 

discharge 80 

discharge,  monthly 81 

gago  heights SO 

rating  table 81 

Owens  River  basin,  description  of 1-0 

Paisley,  Oreg. 

Chewaucan  River  at: 

description 133 

discharge 133 

discharge,  monthly 135 

gage  heights 134 

rating  table 134 

Conn's  (George)  ditch  at: 

discharge 135 

Palisade,  Nev. 

Humboldt  River  at: 

description 74-75 

discharge 75 

discharge,  monthly 70 

gage  heights 75 

rating  table 76 

Payson,  Utah. 

Pcteetneet  Crock  near: 

discharge 135 

Peteetneet  Creek  near— 
I*ayson,  Utah: 

discharge 135 

Pine  Station,  Cal. 

Little  Truckee  River  at: 

description 92 

discharge 93 

discharge,  monthly 94 

gage  heights 93 

rating  table 94 

Plain  City,  Utah. 
Weber  River  near: 

description 41 

discharge 41 

discharge,  monthly 43 

gage  heights 42 

rating  table 42 

Preston,  Idaho. 
Bear  River  at: 

description 22-23 

discharge 23 

discharge,  monthly 25 

gage  heights 24 

rating  table 24 


Prosser  Creek  near—  Page. 

Hobart  MlUs,  Cal.: 

description 96-97 

discharge 97 

Provo,  Utah. 

Provo  River  (above  Tdluridc   Pow,  r 
Company's  dam)  near: 

description '0  .'1 

discharge ."1 

discharge,  daily '2 

discharge,  monthly oJ 

gage  heights .M 

Provo  River  (at  mouth  of  canyon")  nr  ar: 

description 5.Vo4 

discharge »>4 

discharge,  monthly '* 

gage  heights 'A 

rating  table oo 

Provo  River  (at  Rio  Grande  West'^rn 
Railway  bridge)  near: 

description i'-x 

discharge 57 

gage  heights 57 

Telluride  Power  Compan5''s  flume  near. 

dischai^,  daily 55 

discharge,  monthly 56 

Provo  River  (above  Toll u rid  ^  Power  Com- 
pany's dam)  near— 
Provo,  Utah: 

description a)-51 

discharge 51 

discharge,  daily i.* 

discharge,  monthly 32 

gage  heights .''l 

Provo  River  (at  mouth  of '  aryon )  nrar— 
Provo,  Utah: 

description -'»-M 

discharge 54 

discharge,  monthly -* 

gage  heights 54 

rating  table 5-5 

Provo  River  (at  Rio  Grande  West*>m  Rail- 
way bridge)  near— 
Provo,  Utah: 

description 5«V-'C 

discharge 57 

ga^  heights 57 

Provo  River  basin,  description  of 50 

Rating  curves,  methods  of  construction  of.  14-15 
Rating  tables,  methods  of  construction  of .  14. 15 
Riley,  Oreg. 

Silver  Creek  near: 

description 125 

discharge 125,135 

discharge,  monthly 127 

gage  heights l^ 

ratingtable 126 

I   Rules  for  computation,  fimdamental  and 

special ^^ 

Run-off,  oflSce  methods  of  computing 14-15 

Run-off  in  inches,  definition  of ^ 

San  Pitch  River  near— 
Gunnison,  Utah: 

description f^-** 

discharge ** 

discharge,  monthly ** 

gage  heights *^-^ 

ratingtable ® 
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Santaquln,  Utah:                                           Page. 
Summit  Creek  near- 
discharge 135 

Sccond-fect  per  square  mile,  definition  of . .  7 

Second-foot,  definition  of 7 

Sevier  River  near— 
Gunnison,  Utah: 

description 65-66 

d  ischarge 66 

discharge,  monthly 67 

gageheights 66 

rating  table 67 

Sierra  Nevada  drainage,  description  of 81 

Silver  Creek  near— 
Riley,  Oreg.: 

description 125 

discharge 125,135 

discharge,  montlily 127 

gage  heights 126 

rating  toble 126 

Silver  Lake,  Oreg.: 

description 127 

discharge 127 

discharge,  monthly 129 

gage  heights 128 

rating  table :• 128 

Silver  Lake,  Oreg.: 
Bear  Creek  near- 
description 131 

dischaige 131 

gage  heights 132 

Bridge  Creek  near- 
description  129 

dischaige 129 

dischaige,  monthly 131 

gageheights _ 130 

rating  table 130 

Sliver  Creek  neaf— 

description 127 

dischaige 127 

discharge,  monthly 129 

gage  heights 128 

rating  table 128 

Silvies,  Oreg.: 

Silvies  River  near:— 

description 122 

discharge 122 

Silvies  River  near- 
Bums,  Oreg.: 

description 122-123 

discharge 123 

dischaige,  monthly 124 

gage  heights 123-124 

rating  table 124 

Silvies,  Oreg.: 

description 122 

discharge 122 

Single -point   method    of   measuring   dis- 
charge, description  of 13 

Slope  method  of  measuring  discharge,  use 

and  value  of 10 

South  Fork  of  Humboldt  River.    See  Hum- 
boldt River  (South  Fork). 
Spanish  Fork,  UUh: 
Spanish  Fork  near- 
description 60-Cl 

discharge 01 

dischaige,  daily 62 


Spanish  Fork,  Utah— Continued.  Page. 
Spanish  Fork,  near— Continued. 

discharge,  monthly 63 

gage  heights 61-62 

Spanish  Fork  near- 
Lake  Shore,  Utah: 

description 63 

discharge 64 

discharge,  daily 64 

discharge,  monthly 65 

gage  heights 64 

Spanish  Fork,  Utah: 

description CO-61 

discharge 61 

discharge,  daily 62 

discharge,  monthly 63 

gage  heights 61-62 

Springvllle,  Utiih: 

Hobble  Creek  near- 
description  58 

discharge 58,135 

discharge,  monthly 60 

gage  heights 59 

rating  table 59 

Standish,  Cal.: 

Willow  Creek  near—  ' 

description 118 

discharge 118 

discharge,  monthly 120 

gage  heights 119 

rating  table 119 

Stream  flow,  field  methods  of  measuring. . .  10-14 

Summer  Lake,  Oreg.: 
Ana  River  near- 
description  132 

discharge 133,136 

Summit  Crock  near— 
Santaquin,  Utr.h: 

discharge 135 

Susan  River  r.e.ar- 
Susanvllle,  Cal.: 

description 114 

discharge 114 

discharge,  monthly 116 

gage  heights 115 

rating  table 115 

Susan  River  basin,  de.scrlption  of 113-114 

Susan ville,  Cal.: 

Susan  River  near- 
description 114 

discharge 114 

discharge,  monthly 116 

gage  heiphts 115 

rating  tablo 115 

Tables,  explanation  of 8 

Tahoe,  Cal.: 

Tnickee  River  f.t— 

description 88-89 

discharge 89 

discharge,  monthly 90 

gage  heights 89 

rating  table 90 

Telluride  Power  Company's  flume  near— 
Prove,  Utah: 

discharge,  daily 55 

discharge,  monthly 56 

The  Narrows,  Oreg.: 
Malheur  Lake  at— 

description 121 

gage  heights 121 
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Truckee,  Cal.:  Page. 

Donner  Creek  near— 

de^orl  pUon 97 

diflcbarge 97 

discharge,  monthly 99 

gage  heights 98 

rating  table 98 

Tnickee  River  at  and  near— 
Nevada-California  State  line: 

description 8fi-87 

discharge 87 

discharge,  monthly 88 

gage  heights 87 

rating  table 88 

Tahoe,  Cal.: 

description 88-89 

dischai^ 89 

discharge,  monthly 90 

gage  heights 89 

rating  table 90 

VisU,  Nev.: 

description 84 

discharge 85 

discharge,  monthly 80 

gage  heights &5 

rating  table 86 

Wadsworth,  Nev.: 

description 82 

discharge 82 

discharge,  monthly 84 

gage  heights 83 

rating  table 83 

Truckee  River  Basin,  description  of 82 

Velocity,  method  of  measuring  dischr.rgo, 

description  of 11-14 

Vertical-integration  method  of  measuring 

discharge,  description  of 13 

Vertical  velocity-curve  method  of  measur- 
ing discharge,  description  of  . . .  13 

Vista,  Nov. 

Truckee  River  at: 

description 84 

discharge 85 

discharge,  monthly 86 

gage  heights 85 

rating  table 86 

Wabuska,  Nev. 

Walker  River  near: 

description 103 

discharge 104 

discharge,  monthly 105 

gage  heights 104 

rating  table 105 

Wadsworth,  Nov. 

Lake  VVInnemucca  Inlet  near: 

description 90 

discharge 91 

dischargp,  monthly 92 

gage  heights 91 

rating  In  hie 91 

Truckee  River  near: 

description 82 

discharge 82 

discharge,  monthly 84 

gage  heights 83 

rating  table 83 

Walker  River  near— 
Wabuska,  Nev.: 

description 103 

discharge 104 

discharge,  monthly 105 

gage  heights 104 

rating  table 10r> 


Walter  River  (East  Fork)  near—  Page. 
Yerington,  Nov.: 

description 101-1Q3 

discharge 102 

dischai^e,  monthly 10.> 

gage  heights ICJ 

discharge,  daily I?i3 

Walker  River  (West  Fork)  near— 
Coleville,  Cal.: 

description 99 

discharge 11*0 

discharge,  monthly ini 

gage  heights liw 

rating  table 101 

Walker  River  Basin,  description  of «» 

Wasatch  Mountains  drainage,  description 

of 17 

Weber  River  near— 
Croyden,  Utah: 

description :>-JB 

discharge 3?* 

discharge,  monthly 41 

gage  heights 40 

rating  table 40 

Oakley,  Utah: 

description .:» 

discharge T 

discharge,  monthly 3S 

gage  heigh  1 8 ~-3h 

rating  table ."S 

Plain  City,  Utah: 

description 41 

discharge 41 

discharge,  monthly 

gage  heights 42 

rating  tabic 12 

Weber  River  Basin,  description  of avcfc 

Weir  method  of  measuring  discharge,  re- 
quirements of I'Vll 

West  Fork  of  Carson  River.    See  Carson 
River  (West  Fork). 

West  Fork  of  Walker  River.    See  Walker 
River  (West  Fork). 

Willow  Creek  at— 
Merrillvllle,  Cal.: 

description 1 W 

discharge,  monthly IIS 

gage  heights 117 

rating  table .' 117 

Willow  Creek  near— 
Standish,  Cal.: 

description 1 1>* 

discharge 1  IS 

discharge,  monthly 120 

gage  heights 119 

rating  table 119 

Woodfords,  Cal. 

Carson  River  (West  Fork)  ne^ir: 

description lOf. 

discharge 106 

dischaiige,  monthly KW 

gage  heights l'»7 

ratingtable 107 

Yerington,  Nev. 

Walker  River  (East  Fork)  near: 

description lOl-lOfi 

discharge 102 

discharge,  monthly IttJ 

gage  heights 102 

discharge,  dally MB 
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The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
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1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  he  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivereil  to  Senators  and  Representatives  in  Congress, 
for  distribution. 

3.  Other  copies  are  de|)asite<l  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  Ik*  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  m^y  be  con- 
sulted by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  numl)er  issued  is  lai^e  They  have  therefore  Ixhmi  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  Systematic 
geology  and  i)alcontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  W^ater  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

Seriet  P.— The  hydrographic  prc»gres8  reports  contain  the  resullx  of  stream  men«urements.  A 
report  is  Issued  for  every  calendar  year,  containing  the  n-sultsof  dtxta  c<»ll«»ctcd  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  <  r  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  li*t.  by  years,  of  the  publi- 
cations containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(188}^1903)  is  published  as  Water-Supply  Paper  No.  119. 
18S8.  Tenth  Annual  Report,  Part  IT. 

'  18«9.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

18«>.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nok.  27  and  2«;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-Supply  Pai>ers  Nos.  35, 3f), 37, 38,  and  39;  Twenty-flrst  Annual  Report,  Part  IV. 

1900.  Water-supply  Papers  Nos.  47, 48.49, 50, 51,  and  52;  Twenty-second  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  (i^  and  75. 
West  of  Mississippi  River,  Water-supply  Papers  N(x«.  (16  and  75. 

1902.  East  of  Misttissippi  River,  Water-Supply  PaiKjrs  Nos.  S2  and  83. 
West  of  MLeUisippi  River,  Water-Supply  Papers  Nos.  84  and  85. 
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1903.  East  of  MiflBiaslppi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124, 125. 126, 127.  128,  and  129. 
West  of  Mississippi  River.  Water-Supply  Papers  Nos.  130, 131,  132,  133,  134,  and  135. 

1906.  East  of  ML«wis8ippi  River.  Waier-Supply  Papers  Nw.  165.  166,  167, 168,  169. 170,  and  171. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  171,  172, 173, 174, 175,  176.  177,  and  17». 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  In  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  rc8i>ective  localities  is  carried  on.  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston,  Mass..  6  Beacon  street:  Utica,  N.  Y.,  75  Arcade:  Atlanta,  Ga.,  409  Temple  court:  Austin, 
Tex..  University  of  Texas;  Chicago,  111.,  876  Federal  Building:  Belle  Fourche.  S.  Dak.;  Ciidy.  Wro.: 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angelei>.  Cal.,  lia«  Union  Trust 
Building;  Phoenix.  Ariz.;  Carlsbad.  N.  Mex.;  El  Paso,  Tex.;  Billings.  Mont.:  Huntley,  Mont.;  Haim. 
Nev.;  Boise.  Idaho;  North  Yakima,  Wash.;  Portland,  Oreg.,  351  Washington  street. 

Correspondence  should  be  addressed  to 

The  Director, 

United  St.\te8  Geological  Si-rvey, 

Washington,  D.  C. 
June,  1900. 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 


PART  XIII. 


By  W.  B.  Clapp  and  J.  C.  Hott. 


INTRODUCTION. 
ORGANIZATION   AND   SCOPE   OF  TVORK. 

The  hydrographic  work  of  the  United  States  (^logical  Survey  includes  the  collection  of 
facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time 
it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
an  instruction  camp  was  established  at  Embudo,  K .  Mex.  The  first  specific  appropriation 
for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an  item  of 
$12,500  "for  gauging  the  streams  and  determining  the  water  supply  of  the  United  States, 
including  the  investigation  of  undeiground  currents  and  artesian  wells  in  the  arid  and  semi- 
arid  sections."    (28  Stat.  L.,  p.  398.) 

Sipce  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the 
following  table: 

Annual  appropriation  for  hydrograj^ic  surveys,  fiscal  years  ending  June  30,  1895  to  1906. 


1885 $12,500 

1896 20,000 

1897 50,000 

1888 50,000 

1899 50,000 

1800 50,000 


1901 1100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 200,000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at  the 
same  time  it  has  been  more  thoroughly  systematized  by  the  adoption  of  standard  methods 
and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is  also 
collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc., 
which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  important  river  basin  in  the  United  States  and  is  of  direct  value  in  the  com- 
mercial and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it 
is  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If 
the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
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the  minimum  flow;  if  water  is  to  be  stored,  ^he  maximum  flow  receives  special  attention. 
In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statis- 
tical purposes,  to  show  the  conditions  existing  through  long  periods.  They  are  also  used 
as  primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements, 
serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  invest^- 
tions  w^ere  made.  The  "  Report  of  Progress  of  Stream  Measurements,"  which  contains  the 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages. 

No.  168.  San  tee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  drainages. 

No.  169.  Ohio  and  lower  eastern  Mississippi  River  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gajging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progrpss 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been 
redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

List  of  draiiw/ge  basins  in  the  United  States, 

NORTHKBN  ATLANTIC  DRAINAGE  BASINS. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Prcsumpscot. 

Saco. 

Menimac. 

Connecticut. 

Blackstone. 


Thames. 

Housatonlc. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  Northern  Atlantic 


SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


Great  Pedee  (Yadkin). 

San  tee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  Southern  Atlantic. 
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Suwanee. 

Apalachicola. 

Mobile. 


EASTERN  OUU  OF  MEXICO  DRAINAGE  BASINS. 


Pearl. 

Minor  Eastern  Qulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 


Lower  eastern  Mississippi. 
Ohio. 


Upper  eastern  Mississippi. 


ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 


Lake  Sux)erior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  CJair. 
Lake  Erie. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 


Upper  western  Mississippi. 

Missouri. 

Meramec. 


Lower  western  Mississippi. 

Arkansas. 

Red. 


Sabine. 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Wasatch  Mountains. 
Humboldt. 


WESTERN  GX7LF  OF  MEXICO  DRAINAGE  BASINS. 


Guadalupe. 

San  Antonio. 

Nueces. 

Rio  Orande. 

Minor  Western  Oulf  of  Mexico. 


COLORADO  RrVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 


Sierra  Nevada. 

Minor  streams  in  Oreat  Basin. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


PACIFIC  COAST  DRAINAGE  BASINS. 

Columbia. 
Puget  Sound. 


HUDSON  BAT  DRAINAGE  BASINS. 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream,  the  ** run-off "  or  "discharges,"  is  expressed  in 
various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
feet.    They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  quantity  of 
water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is 
generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an  orifice  1  inch  square 
under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irrigators 
throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In  most 
States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 
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"Second-feet  per  square  mile''  is  the  average  number  of  cubic  feet  of  water  flowing  per 
second.from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off  is  distributed 
uniformly,  both  as  regards  time  and  area. 

"Run-off  in  inches''  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depCh 
in  inches. 

'' Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPLANATION    OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  dischaige-measurement  table  gives  the  results  of  the  dischaige  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  area  of  cross  section, 
the  mean  velocity,  the  gage  height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the 
table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "  Mean  "  is  the  average  flow  for  each  second  during  the  month.  On  this  are 
based  the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  ruled 
have  been  used : 

Fundamental  rtUeafor  eompttUUion. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  ot  computation  should  be  expressed  by  at  least  two  and  not  more  than  lour  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
is  five  times  the  average  per  cent  of  error  of  ail  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  lbs  last 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(6)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  It  and  increaae  the  preceding  fig- 
ure by  1.    Example:  1,827.6  becomes  1,828. 
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(c)  When  the  figure  in  the  place  to  be  rejected  la  5  and  it  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5  and  it  is  preceded  by  an  odd  figure,  drop  the  5  and 
increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 

Special  rules  for  compukUion. 

1.  Rating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant.  No 
decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Dally  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  significant  figure. 
This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  Individual  months  shall  be  carried  out  to  at 
least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is  preceded 
by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures.  Example: 
1.25;  .125;  .012;  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  In  three  signifi- 
cant figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  3S.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  Inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  miner's  inchea 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.60  second-feet. 
100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  miner's  inches. 
100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 
1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  States  gallons  equal  3.07  acre-Ieet. 
1 ,000,000  cubic  feet  equal  22.95  acre-feet. 
1  acre-foot  equals  325,850  gallons. 
1  inc^  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  equals  0  3018  meter. 
I  yard  equals  0.9144  meter. 
1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 
1  square  yard  equals  0.836  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  259  hectares. 
1  square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  loot  equals  7.48  gallons;  equals  0.804  bushel. 
1  cubic  loot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
I  cubic  mile  equals  147,196,000,000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  gallon  equals  3.7854  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
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1  troy  pound  equals  5,760  grams. 
1  meter  equals  39.37  inches.    I<og.  1.5051654. 
1  meter  equals  3.280833  feet.    Log.  0.5159842. 
1  meter  equals  1.09361 1  yards.    Log.  0.0388629. 
1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 
1  square  meter  equals  10,764  square  feet;  equals  1,196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.306  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilof;ram  pe* 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
\i  horsepowers  equal  about  1  kilowatt. 

m        .     .  X        X                    ■  1 ,      Sec.-ft.  X  fall  in  feet    ^^  ^  ^  *        x.    ,         ,.  .      ^, 

To  calculate  water  power  quickly : Yi =Net  horsepower  on  water  wheel,  raahnng  ^^ 

per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  IV  h'l  2=lcagtli 
of  weir  in  inches;  A=head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1  :  125000, 1  mile=0.50688  inch. 

Scale  1  :  90000,    1  mile=O.7O400  inch. 

Scale  1  :  62500,    1  mile=l  .01376  inches. 

Scale  1  :  45000,    1  mile=1.4O60O  inches. 

FIEI^D  METHODS  OF  MEASURING  STREAM  FLO\^. 

The  methods  used  in  coUectiog  these  data  and  in  preparing  them  for  publication  arc 
given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Survey) 
and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes— 

(1)  those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low 
or  high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow 
special  methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  basMl 
and  the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — d' 
by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  formulas: 

(2)  by  means  of  a  weir ;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the  area  »if 
the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  physical  condi- 
tions, the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the 
record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  he 
used  in  the  Chezy  formula,  ir=€\/R  8.  This  has  been  utilized  by  Kutter,  both  in  develop- 
ing his  formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which  appears  therein. 
The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  1* 
used  in  Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  i1m» 
flood  discharge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope 
as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 
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Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suitably 
situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow.  The 
conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those  relat- 
ing to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diversion 
and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable  magnitude;  (c) 
topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  {d)  level 
crestji,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (e)  crests  of  a 
type  for  which  the  coefficients  to  be  used  in  Q=cbh^f  or  some  similar  standard  weir  formula, 
are  known  (see  Water-Supply  Paper  No.  150) ;  (/)  either  no  flash-boards  or  exceptional  care 
in  reducing  leaking  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should 
be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
make,  or  which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that  the 
gate  openings  the  heads  under  which  they  work,  and  their  angular  velocities  may  be  accu- 
rately abserved. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the  esti- 
mates of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a  head 
on  a  broad-crested'  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions  are 
good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  periods  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient 
be  used  in  the  weir  formula,  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of  the 
bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy.  Their  essential  requirements  are  practicaliy  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  efl'ects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  dischai^e. 

Certain  permanent  or  semi-permanent  structures,  usually  referred  to  as  "equipment, "  are 
generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctua- 
tions of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  per- 
manent marks  on  a  bridge  or  a  tagged  line  indicating  the  ]X)ints  of  metusurement,  and  where 
the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  posi- 
tion in  the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  conditions 
are  satisfactory,  as  from  them  the  obser\'ations  can  more  readily  be  made  and  fhc  cost  of  the 
equipment  is  small. 
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The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  d^ris.  In  case 
of  all  surface-float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions  are 
good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  it  made  of  the  time  taken  by  the  float  to  pass 
over  the  *'run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  laiige  number  of  velocity  determinations  are  made  at  different  points  acros> 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  det^'r- 
mined.  This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates,  and  the  corresponding  times  as  abscissas.  A  curve 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  cur\^e  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 


Fig.  1.— Cable  station  Bhowing  section  of  ttie  river,  car,  gage,  etc. 


The  essential  parUs  of  the  current  meters  ih  use  are  a  wheel  of  some  type,  so  construct^Hl 
that  tlie  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indica- 
ting the  number  of  revolutions.  The  relation  l)etween  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing 
the  meter  through  still  water  for  a  given  distance  at  different  speeds,  and  noting  the  numU^r 
of  revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed 
in  two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Prictv 
and  those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed 
for  use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  l)een  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading,  ano 
gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cahl^ 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perper 
dicular  to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  oh 
served  are.  known  as  measuring  points  and  are  usually  fixed  at  regular  intervals,  varyirc 
from  2  to  20  feet,  depending  on  the  size  and  conditions  of  the  stream.     Perpendiculars 
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dropped  from  the  measuring  pdnts  divide  the  gaging  section  into  strips.  For  each  strip 
or  pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined  independently,  so 
that  conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they 
do  not  apply. 

Throe  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use— 
multiple  point,-single  point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve; 
0.2  and  0.8  depth;  and  top,  bottom,  and  mid-depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphically  the  mag- 
nitude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity-cur\'e 
and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complete 
measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for  pur- 
poses of  comparison,  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  conunon  parabola  with 
horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely) 
the  mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions 
show  that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open- 
water  conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and 
moreover  the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread 
of  mean  velocity,  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  laige  number  of  vertical  velocity -curve  measurements  taken  on 
many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually 
1  foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the 
f^tagc,  velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient. 
This  method  is  specially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great 
that  the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  dischai^e 

of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the 

general  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.    The  soundings 

are  usually  taken  at  each  meA^unng  point  at  the  time  of  the  di^harge  measurement,  either 
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by  using  the  meter  and  cable,  or  by  a  special  sounding  line  or  rod.  For  streams  with  pr: 
manent  beds  standard  cross  sections  are  usually  taken  during  low  water.  These  .sectn>  - 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  fp>2. 
them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  deters  i 
They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  mcd- 
urements,  as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  dischaige  measurements  from  the  observed  velocities  and  dept}i>  si 
various  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips:  &> 
shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  :•- 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  th^^^  f<-r 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  bj  -  v 
total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  un] 
instability  of  conditions  during  the  winter  period,  and  also  to  lack  of  definite  infomiatii  r 
in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  v.A- 
freqeunt  discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity -cuh' 
method,  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  ti*  tl- 
surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  tlu-  it^ 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  con.>tn.f  t 
ing  a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  cw 
sidering  in  addition  to  gage  heights  and  discharge,  the  varying  thickness  of  ice.  Such  d&iA 
as  are  available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  Xo.  14'-. 
pages  141-148. 

OFFICE  METHODS  OF  COMPUTING   RtTN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  n^ 
the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is  tl  <* 
construction  of  a  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  uf  tl<> 
stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  nf 
water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in  mr&.- 
uring  flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  fomni't. 
The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  condit  114.5 
near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and  t!v 
assumed  coefficient,  the  discharge  is  computed  for  various  heads  and  the  rating  table  an  - 
stnicted. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are  tlx* 
results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at  tbr> 
time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current,  and 
the  quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the  vicinity 
of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  per- 
manent channels:  (1)  The  discharge  will  remain  constant  so  long  as  conditions  at  or  Dr^&r 
the  gaging  station  remain  constant.  (2)  The  dischaige  will  be  the  same  whenever  ilte 
stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  :>• 
neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  dischaige  measurements,  using  gage  heights  as  onii- 
nates;  and  discharge,  mean  velocity,  and  area  as  abscissas  wnll  define  cur\'es  which  slmw 
the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  devek>p- 
ment  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  dischaige  mf«$urp- 
ments  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating  cune 
with  its  corresponding  mean-velocity  and  area  curves. 
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As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  dischaiige.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  he  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  hortzontal  axis  or  on  a  straight  line, 
unless  the  hanks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity-curve  will 
take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve 
in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  dischaiige  curve  is  defined  primarily  by  the  measurements  of  dischaige,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
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Fio.  2.— Discharge  raean-velodty  and  area  curves  for  South  Fork  of  Skykomish  River  near  Index. 


measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  nor- 
mal conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discbarge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
and  adjusted  according  to  the  law  that  they  shall  be  either  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  problem 
In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams  of  this 
class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent  dis- 
charge measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxima- 
tions. For  stations  with  beds  which  shift  slowly,  or  are  materially  changed  only  during 
Hoods,  rating  tablesjcan  be  prepared  for  periods  between  such  changes  and  satisfactory  results 
obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are  taken 
soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as  the 
Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three 
days  and  the  dischaiges  for  intervening  days  obtained  either  by  interpolation  modified  by 
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gage  height  or  by  ProfesBor  Stout's  method,  which  has  been  described  in  full  in  the  Nine> 
teenth  Annual  Report  of  the  United  States  Geological  Survey,  Part  lY,  page  323,  and  in 
the  Engineering  News  of  April  21, 1904.  This  method,  or  a  graphical  application  oi  it,  is 
also  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 

COOPERATION  AND  ACKNOTVL.EIK5MKNT8. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  throogfa  local 
hydrographers.  Acknowledgment  is  due  to  each  of  these  persons,  and  thanks  are  extended 
to  other  persons  and  corporations  who  have  assisted  local  hydrographers  or  have  cooperated 
in  any  way,  either  by  furnishing  records  of  the  height  of  water  or  by  assisting  in  transpor- 
tation. 

Tlie  hydrographic  work  of  the  United  States  Geological  Survey  in  California  is  being 
carried  on  in  cooperation  with  the  State,  in  accordance  with  acts  of  the  State  legislatare 
approved  March  16, 1903,  and  March  20,  1905. 

The  act  of  March  16,  1903,  which  covered  the  period  from  July  1,  1903,  to  June  20, 1905, 
is  in  substance  as  follows: 

The  State  board  of  examiners  are  hereby  empowered  to  enter  Into  contracts  with  the  Director  of  the 
United  States  Geological  Survey  for  the  purpose  of  making  topographic  maps  to  the  extent  of  twenty 
thousand  dollars;  also  for  the  purpose  of  gaging  streams,  surveying  reservoir  sites  and  canal  locaiioos, 
for  the  conservation  and  utilization  of  the  flood  or  storm  waters  of  the  State,  to  the  extent  of  fifteen 
thousand  dollars,  [etc.] 

The  act  of  March  20,  1905,  is  in  substance  the  same  as  previous  act,  the  appropriatioos 
being  increased  to  $30,000  for  topography  and  $20,000  for  hydrography,  and  covering  the 
two  fiscal  years  July  1 ,  1905,  to  June  30,  1907. 

The  State  board  of  examiners  is  composed  of  the  following  members:  George  C.  Pardee, 
governor;  C.  F.  CXiny,  secretary  of  state;  U.  S.  Webb,  attorney-general. 

Although  the  portions  of  these  bills  referring  to  hydrographic  work  provide  for  making 
surveys  of  reservoir  sites  and  canal  locations,  none  of  the  State  money  has  been  expended 
for  this  purpose.  The  Geological  Survey  has  made  these  investigations  on  P^ita  Creek, 
Cache  Creek,  Sacramento  River,  I^t  River  and  tributaries.  Feather  River  and  tributaries, 
Owens  River,  and  Colorado  River,  and  has  paid  the  entire  expense  from  its  own  funds. 

The  State  appropriation  of  $15jXX),  which  was  available  between  July  1,  1903,  and  June 
30,  1905,  was  used  exclusively  for  gathering  general  stream-flow  data.  The  Survey  also 
apportioned  $20,000  for  the  same  purp>o8e  during  the  same  period.  The  data  being  acca- 
mulated  have  a  specific  value  in  connection  with  the  future  development  of  the  resources  of 
the  State.  The  information  will  be  invaluable  in  designing  and  making  estimates  of  cost 
for  storage,  irrigation,  power  and  drainage  works,  and  for  use  in  litigation. 

The  work  in  California  is  under  the  direction  of  Supervising  Engineer  J.  B.  Lippincott,<i 
assisted  by  Engineer  W.  B.  Clapp,  who  has  immediate  charge  of  the  accunuilation  of  hydro- 
graphic  data.  Acknowledgments  are  also  due  to  the  following  individuals  and  corporations 
for  assistance  rendered  and  data  furnished:  To  J.  C.  Pierson,  city  surveyor  of  Sacramento. 
CaL,  for  river-stage  and  turbidity  records  of  Sacramento  River  at  Sacramento;  to  the  Kern 
County  Land  Company,  through  A.  K.  Warren,  engineer  in  charge  of  water  measurements, 
for  the  record  of  Kern  River;  to  the  city  of  Santa  Barbara  for  cooperation  in  gaging  Santa 
Ynez  River;  to  the  Bay  Cities  Water  Company,  through  EMwin  Duryea,  jr.,  chief  engineer, 
for  precipitation  and  run-ofT  data;  to  the  Southern  Pacific  Company,  through  its  chief  engi- 
neer, William  Hood,  for  river-stage  records  of  San  Joaquin  River  at  Hemdon,  Cal.,  and  for 
transportation  furnished  the  super\'ising  engineer  and  assistants;  and  to  the  officials  of  the 
Santa  Fe  Railway  for  transportation  furnished  to  the  super\'ising  engineer  and  assistants. 

The  work  in  the  extreme  eastern  portion  of  California  was  carried  on  under  the  direction 
of  Henry  Thurtell,6  State  engineer  of  Nevada,  assisted  by  W.  A.  Wolf,  J.  T.  Shaw,  R.  A. 
Craig,  O.  F.  Heizer,  and  L.  A.  Wooley.  Acknowledgment  is  due  to  the  Southern  Pacific 
Company  for  transportation  furnished  the  district  hydrographers  and  assistants. 


»  Offloo,  1108  Union  Trust  Building,  Los  Angeles,  Cal.  &  OflSce,  Carson,  Nev. 
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COLORADO  RIVER  DRAINAGE  BASIN  BELOW  GILA  RIVER. 
COLORADO  RIVER  AT  YUMA,  ARIZ. 

This  station  is  located  in  the  town  of  Yuma,  Ariz.,  1}  miles  below  the  mouth  of  Gila 
River  and  10  mUes,  by  river,  above  the  Mexican  boundary.  Records  of  river  height  have 
been  kept  by  the  Southern  Pacific  Company  since  April  1,  1878,  on  the  gage  which  was 
established  by  Arthur  Brown,  superintendent  of  the  company's  bridge  and  building  depart- 
ment, during  the  summer  of  1876. 

The  channel  of  the  main  river  is  straight  for  600  feet  above  and  5,000  feet  below  the 
station.  The  right  bank  is  low,  wooded,  and  liable  to  overflow;  the  left  bank  is  not  subject 
to  overflow.  The  bed  of  the  stream  is  composed  of  sUt  and  sand  and  is  very  unstable.  At 
low  water  the  channel  has  a  width  of  300  feet;  at  flood  stages  a  large  part  of  the  water  flows 
through  an  old  channel  and  does  not  pass  under  the  cable.  The  current  is  swift  and  the 
gaging  section  regular.  At  all  stages  of  the  river  the  depth  and  the  velocity  are  unifoim 
and  there  are  no  lai^  eddies. 

Prior  to  May  31, 1903,  dischai^  measurements  were  made  from  the  railroad  bridge.  On 
that  date  a  cable  station  was  established  at  a  point  600  feet  below  the  bridge,  and  all  meas- 
urements are  now  made  from  a  car,  except  during  highest  floods,  when  a  boat  is  used.  Tbe 
cable  is  supported  on  masts  and  is  equipped  with  a  winch,  by  which  it  can  be  lowered  for  the 
passage  of  boats.  The  cable  has  a  span  of  650  feet.  The  initial  pdint  for  soundings  is  the 
cable  support  on  the  south  or  left  bank  about  20  feet  from  the  water's  edge  at  high  water. 
The  water  that  flows  in  the  old  chaimel  at  flood  stages  is  measured  at  the  point  where  it 
passes  under  the  railway  trestle,  one-third  mUe  north  of  the  main  channel.  During  the 
flood  of  May  and  June,  1905,  there  were  two  breaks  in  the  railroad  grade  at  Araz,  Cal.,  4 
miles  from  Yuma,  and  the  water  passing  through  these  is  included  in  each  discharge  meas- 
urement of  the  Colorado. 

The  gage,  which  was  read  twice  each  day  during  1905  by  W.  D.  Smith,  the  resident 
hydrc^rapher,  is  in  two  sections.  The  lower  section  of  the  rod,  reading  from  15  to  25  feet, 
is  nailed  to  the  pile  protection  on  the  south  bank  of  the  river  50  feet  below  the  Southern 
Pacific  Railroad  bridge.  The  upper  section,  reading  above  24  feet,  is  a  long  pile  on  the  north 
bank  of  the  river  100  feet  above  the  railway  bridge,  and  is  the  original  gage  established  in 
1876.  The  bench  mark  is  a  standard  United  States  Geological  Survey  bronze  cap  located  at 
the  railway  bridge  on  the  first  pier  from  the  south  bank;  elevation,  35.31  feet  above  the  zero 
of  the  gage  and  137.4  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Aim=Aimual  Report;  Bull^BuDetin;  WS= Water 
Supply  Paper): 

Description:  Ann  18,  Iv,  pp  298-299;  Bull  131,  p  51;  140,  pp  207-208;  WS  16,  p  151;  28,  p  133;  38,  p  324; 
50,  p  387;  66,  p  104;  86,  p  17;  100,  pp  19-20;  133,  pp  25-26. 

Dischaige:  Ann  18,  iv,  p  299;  Bull  131,  p  51;  140,  p  208;  66,  p  104;  85,  p  18;  100,  pp  20-24;  133,  pp  26-29. 

Discharge,  mean  dally:  WS  133,  p  31. 

Discharge,  monthly:  WS  85,  p  20;  100,  p  25;  133,  p  32. 

Evaporation  record:  WS  133,  p  32. 

Gage  heights:  BuU  131.  p  52;  140,  pp  208-210;  WS  11,  p  73;  16,  p  151;  28,  p  141;  38,  p  325;  50,  p  387;  66, 
p.  104;  85,  p  19;  100,  pp  2^25;  133,  p  30. 

Hydrograph:  Ann  12,  ii,  p  290. 

Rating  table:  WS  85.  p  19. 
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"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing  per 
8econd.from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off  is  distributed 
uniformly,  both  as  regards  time  and  area. 

"Run-off  in  inches''  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  d^£h 
in  inches. 

"Acre-foot''  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPLANATION    OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  dischai^ges  and  run-off,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  dischai^ge-measurement  table  gives  the  results  of  the  dischaiige  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  area  of  cross  section, 
the  mean  velocity,  the  gage  height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the 
table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "  Mean  "  is  the  average  flow  for  each  second  during  the  month.  On  this  are 
based  the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  rules  for  eomptUation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  lour  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the  last 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    £xample:  1,827.4  becomes  1,827. 

(6)  When  the  figure  m  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding  fig- 
lire  by  1.    Example:  1,827.6  becomes  1,828. 
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Discharge  measuremenis  of  Colorado  River  at  Yunuiy  Ariz.y  in  1906 — Continued. 

Date. 


Date. 


September  13. 
September  14. 
September  16. 
September  18. 
September  20. 
September  23. 
September  26. 
September  29. 


Hydrographer.    l^SSit. 


W.D.Smith.. 

do 

....do 

do 

....do 

do 

do 

do 


October  2 ' do. 


October  4 

do 

October  6 

do 

October? 

do 

October  10 

do 

October  13. . . . 

do 

October  16. . . . 

dct 

October  19 

do 

October  23.... 

do 

October  27 

do 

October  31.... 

do 

I 


Feet. 
18.85 
19.40 
18.80 
18.60 
18.70 
18.45 
18.20 
18.00 
18.00 
18.65 
18.80 
20.10 
20.30 
19.70 
19.10 
18.70 
18.60 
18.40 
18.40 


Dis-     ;l 
charge 


Sec.-ft. 
7,706 
9,667 
7,700 
6,743 
7,131 
6,063 
5,260 
5,287 
5,222 
7,172 
7,295 
13,080 
14,060 
10,660 
8,290 
6,779 
6,025 
5,507 
5,579 


Hydrographer. 


bei^t. 


November  3 . . 

W.D.Smith 

November  6 . . 

do 

November  9 . . 

do 

November  13 . 

do 

November  16 . 

do 

November  23 . 

do 

November  27 . 

.  ..do 

November  30 . 

do 

December  1 . . . 

do 

December  2... 

do 

December  5... 

do 

December  8... 

do 

do 

December  14.. 

do 

Decembers.. 

do 

December  18.. 

do 

....do 

December  26.. 

do 

December  30.. 

do 

Feet. 
18.50 
18.35 
18.75 
18.75 
18.85 
18.80 
19.00 
31.30 
28.78 
23.50 
21.30 
19.50 
18.75 
18.30 
18.20 
17.95 
17.85 
17.95 
17.80 


Dis- 
charge. 


Sec.-fl. 

5,812 

5,709 

6,632 

6,308 

6,787 

6,495 

6,652 

102,700 

77,360 

37,160 

28,650 

16,970 

12,620 

9,613 

8,795 

7,807 

7,670 

7,502 

5,961 


Daily  fftige  height,  in  feet,  of  Colorado  River  at  Yuma,  Aria.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

18.6 

18.6 

18.5 

18.6 

18.75 

18.95 

19.0 

18.9 

18.65 

21.0 

19.25 

19.2 

19.25 

19.45 

19.65 

19.45 

19.6 

19.7 

19.7 

20.3 

21.2 

21.05 

27.2 

28.75 

26.6 

24.1 

22.95 

22.4 

22.2 

22.25 

23.9 

25.05 

26.7 

26.7 

25.3 

24.8 

24.8 

24.7 

24.1 

23.9 

24.1 

24.75 

24.35 

23.7 

24.35 

21.5 

21.4 

21.3 

21.3 

21.65 

22.6 

22.5 

22.1 

22.0 

22.0 

21.85 

22.10 

25.45 

29.25 

29.65 

25.0 

24.7 

24.7 

24.25 

24.25 

24.55 

24.7 

25.1 

25.75 

26.1 

26.3 

26.1 

25.5 

25.1 

25.0 

27.55 

27.8 

28.0 

28.2 

28  35 

28.45 

28.65 

28.3 

28.2 

28.15 

28.2 

2S.25 

28.4 

28.7 

28.7 

26.8 

26.5 

25.9 

25.45 

25.45 

25.0 

24.6 

24.1 

23.8 

2:^.35 

22.8 

22.6 

22.1 

22.0 

21.9 

19.95 

19.9 

19.85 

19.8 

19.8 

19.9 

20.3 

20.5 

20.3 

20.2 

20.45 

20.4 

20.15 

20.1 

19.75 

18.6 

18.4 

18.4 

18.45 

18.4 

18.3 

18.2 

18.3 

18.45 

18.95 

18.7 

18.6 

18.85 

19.46 

19.2 

18.0 

18.0 

18.3 

18.8 

19.0 

18.95 

20.05 

20.2 

20.6 

20.3 

20.1 

19.95 

19.7 

19.3  . 

19.2 

18.4 

18.45 

18.5 

18.4 

18.36 

18.35 

18.4 

18.65 

18.75 

18.8 

18.8 

19.0 

18.76 

18.65 

18.75 

28.05 

2 

24.05 

3 

23.95 

4 

22.9 

5 

21.3 

6 

20.5 

7 

20.0 



8 

19.5 

9 

19.2 

10 

18.95 

11 

18.75 

12.:...;:.: 

18.45 

13 

18.4 

14 

18.3 

15 

18.2 

16 

19.75 

!2l.6 

26.35 

27.2 

25.05 

28.75 

21.95 

19.6 

18.8 

19.1 

18.85 

18.2 

17 

22.2 

21.1 

27.35 

24.9 

24.95 

28.85 

22.25 

19.35 

18.65 

18.9 

18.86 

18.0 

18 

23.8 

21.4 

26.55 

24.55 

24.7 

28.95 

21.7 

19.15 

18.6 

18.75 

18.8 

17.95 

19 

22.2 

22.65 

28.1 

24.9 

24.5 

20.15 

21.3 

19.05 

18.6 

18.7 

18.95 

17.9 

20 

21.0 

24.9 

30.3 

24.4 

24.3 

29.05 

21.25 

19.0 

IS.  7 

18.7 

18.9 

17.95 

21 

20.45 

25.75 

29.75 

23.3 

24.45 

29.10 

20.95 

18.85 

18.6 

18.65 

18.8 

17.8 

22 

20.55 

25.85 

28.9 

22.8 

24.65 

29.1 

20.7 

18.8 

18.45 

18.6 

18.8 

17.85 

23 

20.3 
20.0 

23,55 
22.0 

27.75 
25.6 

22.6 
22.35 

24.85 
25.25 

29.0 
28.85 

20.5 
20.5 

18.75 
18.7 

18.45 
18.4 

18.6 
18.6 

18.8 
18.7 

17.85 

34 

17.9 

25 

19.8 

19.75 

19.65 

18.56 

19.4 

19.35 

19.3 

21.46 
23.65 
23.6 
23.5 

24.1 

23.4 

23.1 

22.86 

22.4 

22.0 

21.9 

22.6 
23.46 
23.95 
24.15 
23.95 
24.55 

25.55 
25.75 
26.0 

».. 

26.8 
27.0 
27.4 

28.75 

28.55 

28.25 

27.9 

27.6 

27.25 

20.45 

20.35 

20.2 

20.05 

19.95 

20.0 

19.95 

18.65 
18.65 
18.7 
18.7 
18.65 
19.5 
18.8 

18.35 
18.2 
18.0- 
18.0 
18.0 
18.0 

18.6 

18.5 

18.4 

18.35 

18.4 

18.45 

18.4 

18.75 

18.8 

19.05 

21.3 

26.2 

31.3 

17.85 

26 

17.95 

27 

17.9 

28 

17.8 

29 

17.8 

30 

17.8 

31 

17.8 
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DaUy  discharge f  in  second-feet,  of  Colorado  River  at  Tuma,  Ariz.,  for  1906. 


Day. 


1.. 
2.. 
3. 
4., 

5., 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept.     Oct.      Nov.      Dec. 


3,750 
3,750 
3,800 
3,985 
4,300 
4,570 
4,700 
4,500 
4,170 

16,090 
6,400 
6,300 
6,350 
7,000' 
9,370' 
8,600 

20,100 


27,500 
19,30o| 
12, 120, 
9,300 
10, 170 
7,863 
7,900 
7,025 
6,770 
6,250 
5,730 
5,400 
5,070 
4,900 


5,800 
6,054 
6,500 
6,632 
9,800 
16,590 
9,400 
62,080 
82,820 
52,580 
37,320 
29,700 
22,800 
21,900 
22,500 
18,610 
14,600 
16,490 
31,500 
47,000 
54,200 
54,730 
32,990 
21,990 
18,850 
30,500 
27,730 
25,000 


29,070 
39,260 
70,170 
70,200 
51,100 
44,310 
44,100 
43,100 
36,400 
34,400 
38,620 
42,000 
38,870 
32,000 
36,720 
60,640 
65,820 
62,400 
73,440 
110,840 
103,500 
91,200 
76,930 
58,600 
43,050 
34,600 
31,020 
29,500 
26,900 
24,390 
23,500 


20,690 
20,100 
19,480 
19,450 
21,000 
30,100 
29,840 
25,800 
24,800 
24,900 
23,000 
26,100 
45,800 
93,800 
97,500 
70,100 
45,000 
43,600 
45,050 
43,400 
39,500 
35,900 
33,900 
31,690 
33,000 
37,160 
41,630 
39,000 
34,990 
38,700 


41,520 
39,700 
39,700 
37,280 
37,100 
37,410 
38,000 
40,050 
46,000 
49,200 
52,000 
48,000 
38,840 
37,800 
37,300 
37,320 
37,000 
33,910 
34,200* 
34,580' 
35,700' 
.1 


61,500 
65,300 
68,lte 
67,900 
67,600 
67,600 
69,500 
72,930 
70,300 
60,600 
71,000| 
72,600 
76,000 
82,020 
82,000 
83,000 
86,000 
88,500 
94,320; 
91,500| 
92,40o' 
37,000;  92,39o' 
80,800 
84,800 
82,000 
77,610 
73,500 
68,500 
64,370 
61,500 


41,500 
43,700 
45,290' 
47,600 
51,100 
54,810 
56,300 
59,020 


57,800 
55,500 
60,640 
45,000 
44,950 
42,400 
40,100 
37,200 
35,500 
32,980 
32,100 
31,720 
30,870 
29,500 
27,710 
28,300 
31,100 
25,300 
22,320 
22,250 
22,000 
21,500 
20,900 
20,800 
20,650 
20,460 
19,700 
18,910 
17,200 
17,500 
16,750 


16,400 
16,790 
14,700 
13,560 
12,900 
14,200 
15,940 
17,450 
16,770 
16,200 
16,960 
16,900 
16,150 
15,960 
14,500 
13,800 
11,900 
10,300 
9,757 
9,350 
8,690 
8,100 
7,796 
7,550 
7,380 
7,241 
7,240 
7,013 
6,850 
10,290 
7,500 


6,440 
6,280 
6,250 
6,464 
6,160 
6,644 
6,060 
5,560 
6,061 
8,000 
7,631 
6,900 
7,706 
9,667 
8,900 
7,700 
7,000 
6,743 
6,720 
7,131 
6,700 
6,080 
6,063 
6,890 
5,740 
6,260 
5,270 
6,280 
6,287 
6,260 


6,240 
6,220 
6,140 
7,170 
8,250 
7,300 
13,080 
13,660 
16,600 
14,060 
12,950 
12,100 
10,660 
9,100' 
8,65o| 
8,290 
7,500! 
6,950' 
6,780' 
6,700 
6,400 
6,100 
6,020 
6,000 
6,970 
5,750 
5,610 
6,400 
6,640 
6,670 
6,580; 


5,620 
5,720 
5,810 
5,750 
5,700 
5,71o! 
5,880 
6,360 
6,630 
6,680 
6,55o| 
6,950 
6,310 
6,050 
6,500 
6.790l 
6,640 
6,560 
6,330 
6,240 
6,320 
6,400 
6,500 
6,530 
6,550 
6,580 
6,650 
24.500 
62,500 
102,700 


77,361) 
37,160 
40,200 

35.onn 

2S,&50 
23,XiJ 
30,lf0 
16.970 
15,0(1) 
13.710 
12.620 
10,5«JO 
10,200 
9,610 
9,1(0 
8,«0 

s.iaD 

7,810 
7,750 
7,720 
7,670 
7.«0 
7.600 

7.seo 
7.:>*^ 

7,.t00 
7,3UIJ 

6,:to 

6,400 
5.980 


Note.— Daily  discharge  obtained  by  indirect  method. 

Estimated  monthly  discharge  of  Colorado  River  at  Yuma,  Ariz.,  for  1906. 
(Drainage  area,  226,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October , 

November 

December 

The  year. 


Dlschai^e  in  second-feet. 


Maximum, 


27,500 
82,820 

110,800 
97,500 
59,020 
94,320 
57,800 
17,450 
9,667 
15,500 

102,700 
77,360 


110,800 


Minimum. 


3.750 
6,800 
23,500 
19,460 
33,910 
61,500 
16,750 
6,850 
6,060 
5,220 
6,620 
6,900 


3,760 


Mean. 


8,130 
28,100 
60,640 
37,830 
42,170 
76,470 
30,310 
12,100 
6,496 
8,037 
12,000 
15,400 


27,300 


Run-off. 


Total  in 
acre-feet. 


Second-feet  p^thin 


499.900 

1,561,000 

3,106,000 

2,261,000 

2,593,000 

4,550,000 

1,864,000 

744,000 

386,500 

494,200 

714,000 

946,900 


19,710,000 


.036 

coe 

.125 

.130 

.225 

.1^ 

.168 

A< 

.187 

.216 

.340 

.r? 

.135 

.156 

.054 

.062 

.029 

.03e 

.036 

.0*2 

.063 

A& 

.068 

,tC'* 

.121 

1.64 

COLORADO   DRAINAGE   BASIN   BELOW   GILA   RIVER. 
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Yearly  maximum  and  minimum  gage  luightSy  in  feety  of  Colorado  River  at  Yuma,  Ariz., 

1878  to  1905. 

[Complied  from  the  records  of  Capt.  Isaac  Polbamus,  the  Southern  Pacific  Railroad,  and  the  United 

States  Oeologlcal  Survey.] 


Year. 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1800 

1891 


Maximum. 
Height.  I    Date. 


23.0 
20.0 
24.0 
23.5 
22.6 
24.5 

a28.5 
24.7 
26.8 
23.5 
21.8 
22.4 
25.5 

^33.2 


June  24 
May  12 
May  31 
June  14 
June  18 
July  3 
June  27 
June  13 
June  6 
June  10 
June  25 
June  7 
June  5 
Feb.  26 


Minimum. 
Uelght.  I     Date. 


Year. 


14.7 
13.2 
14.9 
15.0 
15.5 
14.0 
14.2 
13.7 
14.4 


Dec. 
Oct. 
Dec. 
Jan. 
Dec. 
Dec. 
Dec. 
Feb. 
Jan. 


14.9  !  Jan. 
14.8  i  Jan. 
15.4  ,  Sept. 
16. 4  I  Jan. 
16.4  ,  Sept. 


31 

1862 

14 

1883 

8' 

1894 

25 

1895 

20  1 

1896 

14, 

1897 

5 

1898 

8 

1899 

19  , 

1900 

26 

1901 

4 

1902 

27 

1903 

29 

1904 

22 

1905 

Maximum. 


Minimum. 


Height.       Date,    i  Height.      Date. 


25.5 
25.2 
23.7 
28.2 
24.5 
26.1 
23.6 
27.0 
26.0 
27.2 
24.5 
27.7 
26.3 
31.3 


July     3  I 
May  28 
June  14 
Jan.  20 
Sept.  30  ' 
June    9  I 
June  27  | 
July    1  I 
June  10 
May  31 
May  26  I 
June  26  { 
June    5  I 
Nov.  30  . 


15.5 
15.5 
15.9 
16.8 
17.4 
17.9 
17.5 
17.0 
16.4 
16.2 
16.6 
16.8 
18.3 
17.8 


Dec.  31 
Jan.  2 
Jan.  23 
Feb.  13 
Dec.  17 
Dec.  21 
Jan.  8 
Oct.  17 
Sept.  10 
Jan.  14 
Sept.  28 
Jan.  13 
Dec.  27 
Dee.  31 


a  Said  to  be  highest  flood  for  17  years  prncedlng.  b  Highest  flood  rpcorded. 

•   COIiORADO  RIVER  BEL,OW  HEADING  NO.  8  OF  THE  IMPERIAL.  CANAL. 

MeasuremoDts  at  this  point  were  begun  July  12, 1905,  as  so  much  water  was  at  that  date 
going  down  the  canal  that  it  was  simpler  and  more  economical  to  measure  the  water  in  the 
old  channel  of  the  Colorado  than  to  continue  the  measurements  on  the  canal  itself. 

In  the  center  of  the  river,  opposite  heading  No.  3,  is  an  island  nearly  a  mile  long.  The 
channel  on  the  west  side  of  the  island  is  about  600  feet  wide;  that  on  the  east  side  is  about 
800  feet  wide.  At  first  the  discharge  was  measured  at  a  point  below  the  island,  but  by 
August  15  a  sand  bar  had  formed  from  the  island  to  the  west  bank  of  the  river  below  the 
heading,  and  all  water  passing  down  on  the  west  of  the  island  entered  the  canal.  August  31 
a  gage  was  established  above  the  head  of  the  island,  and  after  that  date  all  discharge  meas- 
urements were  made  at  the  head  of  the  island.  Measurements  were  not  made  at  one  certain 
point,  but  at  any  favorable  cross  section  among  the  shifting  bars  of  mud  and  quicksand 
that  could  be  reached  and  measured  by  boat  or  by  wading. 

The  old  channel  continued  to  silt  up  gradually  and  the  new  one  to  scour  deeper,  and  Octo- 
ber 20, 1905,  all  the  water  was  carried  by  the  new  channel,  i.  e.,  the  Imperial  canal.  The 
California  Development  Company  made  a  serious  and  expensive  effort  to  turn  the  water 
back  by  constructing  a  dam  of  piles,  brush  mats,  brush,  and  sand  bags.  By  the  latter  part 
of  November  this  dam  had  progressed  sufficiently  to  raise  the  height  of  the  water  2.5  feet, 
and  about  300  second-feet  of  water  flowed  down  the  old  channel.  Most  of  the  great  flood  of 
November  29  at  its  crest  went  down  the  old  channel;  but  by  the  time  it  had  receded  the  dam 
was  washed  away,  the  old  channel  was  silted  up  higher  than  before,  and  the  new  channel  was 
scoured  still  deeper. 
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The  ga^  is  a  vertical  rod  nailed  to  the  root  of  a  lai^  willow  stump  on  the  east  bank  of  the 
river.  It  is  located  at  a  point  nearly  opposite  the  upper  end  of  the  upper  row  of  piling, 
extending  from  the  head  of  the  island  obliquely  upstream  to  the  west  bank,  and  is  opposite 
station  425  of  the  Yuma  Valley  levee  line.  The  bench  inark  is  a  nail  in  a  willow  tree  20  feet 
above  the  gage  and  25  feet  from  the  bank;  elevation,  13.05  feet  above  the  zero  of  the  gage. 
Levels  from  the  levee  line  show  the  elevation  of  the  zero  of  the  gage  to  be  109.19  feet  above 
sea  level. 


Distharge  metuniremenis  ofCdlonido  River  ^  hdow  Jieading  No.  S  of  Imperial  canal  in  1905. 


Date. 


July  12 

July  30 

August  3 

August  10 

August  18 

August  24 

August  31 

September  7 . . 
September  U . 
September  22 . 
September  28 . 
October  11.... 


Hydrographer. 


W.  D.  Smith . . 
L.  B.  Brainard 
F.  R.  S.  Buttemer 

....do 

W.  D.  Smith . . 

...  do 

do 


....do 

....do 

....do 

,...do 

....do 


Gage 
height 


Feet. 


2.90 
1.80 
3.80 
2.10 
1.60 
3.50 


Dis- 
charge. 


Sec.-ft. 

11,610 

2,484 

1,999 

2,218 

1,169 

769 

557 

90 

1,232 

175 

37 

1,014 


Date. 


October  18. . . . 
October  25.... 

October  30 

November  4.. 
November  11 
November  18 
November  25 
November  30 
December  7 
December  13 
December  17 
December  23 


Hydrographer. 


W.D.Smith.... 

....do 

....do 

....do 

....do 

....do 

do 

.J.  A.  Tolln 

W.D.Smith.... 

do 

do 

do  


Gage 
leig^t 


Feei. 

1.50 

1.00 

.95 

.95 


Dis- 
charpp. 


2.10 
2.45 


Sec.-ft. 

25 
aO 
«0 
«0 
aO 
S7 
205 
*70,«W 

<0 
*0 

«o 


a  No  discharge  October  20  to  November  11. 


b  Estimated. 


c  No  discharge  December  1^-^. 


CANA1L.S  BEL.OTV  YUMA,  ARIZ. 

OOLO&ASO  VALLEY  PUKPnTG  AKS  nLRIOATIOK  OOXPAHT'B  GAHAL  AT  TTJ1CA,  ABIZ. 

This  canal  diverts  water  from  the  Colorado  Kiver  at  Yuma,  Ariz.,  for  the  purpose  of  irri- 
gating land  in  the  upper  part  of  Yuma  Valley.  The  water  is  raised  by  a  large  centrifugal 
pump  operated  by  a  steam  engine  of  125  horsepower.  The  lift  varies  from  2  to  12  feet  in 
ordinary  seasons.  The  expense  of  pumping  is  about  ^.60  per  acre-foot,  not  including  inter- 
est on  investment  and  deterioration  of  plant.  The  amount  of  water  used  during  1904  was 
accurately  determined  by  W.  D.  Smith,  and  reported  in  Water-Supply  Paper  ^o.  134,  page 
42, under  the  head  of  "  Duty  of  water  and  seepage  investigations.*'  Measurements  made  in 
1903  are  reported  in  Watcr^upply  Paper  No.  100.  During  1905  the  zanjero  used  the  same 
"irrigating  head  "  as  for  the  year  preceding,  his  measurements  being  made  by  weirs.  TTiis 
was  checked  by  a  meter  gaging  on  September  26,  which  gave  a  dischai^  of  34.1  second-feet. 
The  engineer,  11.  II.  Alexander,  kept  a  record  of  the  number  of  irrigating  heads  pumped 
every  hour  the  pump  was  in  operation  during  1905.  The  following  table  is  based  on  his 
record.  The  rainfall  data  were  furnished  by  S.  II.  Hackett,  of  the  United  States  Weather 
Bureau. 


OOLOBADO   DRAINAGE   BASIK   BELOW   GILA    BIVEB. 
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Monthly  duty  of  water  of  (he  Colorado  Valley  Pumping  and  Irrigation  Company's  canal  and 
rainfall  at  Yuma,  Am.,  for  1905. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


Total  Irrigation 

Total,  Including  rainfall. 


Duty  of  water  (acre-feet). 


Total. 


220 

250 

0 

1,180 

1,470 

1,240 

1.260 

1,550 

1,310 

530 

350 

300 


9,660 


Per  acre, 
gross  area. 


a03 
.04 
.00 
.18 
.23 
.19 

„19 
.24 
.20 
.06 
.06 
.05 


1.48 


Per  acre, 
net  area. 


0.10 
.11 
.00 
.51 
.64 
.54 
.55 
.67 
.67 
.23 
.15 
.13 


4.20 
5.15 


Rainfall 
(Inches). 


1.15 

3.43 

3.33 

.16 

.00 

.00 

.00 

.02 

.52 

.02 

2.44 

.32 


11.39 


Mixed  crops:  Alfalfa,  1,350  acres;  grain,  470  acres;  com  and  sorghum,  250  acres;  miscellaneous,  230 
acres.  Total  net  area,  2,300  acres;  total  gross  area,  6,500  acres;  number  of  irrigators,  75.  Average 
annual  rainfall  at  Yimia,  3  inches. 

The  above  includes  loss  by  seepage. 

7AB1ISS8'  OAVAL  HBAB  TUXA,  A3tIZ. 

This  canal,  the  property  of  the  Yuma  Valley  Union  Land  and  Water  Oompany,  diverts 
water  from  Colorado  River  at  a  point  1  mile  below  Yuma,  Ariz.,  for  the  purpose  of  irrigating 
lands  in  Yuma  Valley. 

Measurements  have  been  made  at  the  heading  immediately  at  the  river  since  May,  1903, 
by  means  of  a  boat  and  cable  or  by  wading.  As  the  point  of  gaging  is  above  the  controlling 
bead  gate,  gage  heights  would  be  of  no  value  for  the  purpose  of  constructing  rating  tables 
and  no  gage  has  been  estabUshed.  The  height  at  any  date  may  be  obtained  approximately 
by  subtracting  1  foot  from  the  gage  reading  at  Yuma. 

The  canal  is  heavily  silted,  and  during  1905  has  been  dry  much  of  the  time. 

Results  of  measurements  made  in  previous  years  are  contained  in  Water-Supply  Papers 
Nos.  100  and  134  of  the  United  States  Geological  Survey. 

Discharge  meamtremerUs  of  Farmers'  Canal  near  Yuma,  Ariz.,  for  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

January  13 

March  7 

W.  D.  Smith 

Sq.feet. 
31 
31 
67 
37 

Ft.  per  sec. 

0.71 

.58 

1.91 

2.27 

8ec.-ft. 
22 

do 

18 

May  11   

do - 

128 

June  30 

do 

84 

LTJSY  GAHAL  NEAB  TUMA,  A&IZ. 

lliis  canal  is  the  property  of  the  Irrigation  Land  and  Improvement  Company.  It  diverts 
water  from  Colorado  River  at  a  point  3  miles  below  Yuma,  Ariz.,  for  the  purpose  of  irrigating 
lands  in  Yuma  Valley. 

Miscellaneous  measurements  have  been  made  at  the  heading  since  March,  1903.  June  6, 
1905,  a  gage  was  established  and  a  nilometer  placed  on  the  canal  by  W.  D.  Smith,  at  the 
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second  gate  and  bridge,  which  is  1  mile  from  the  river.  No  water  is  taken  from  the  can- 
above  this  gate.  The  gage  is  nailed  to  the  west  wall  of  the  flume  below  the  bridge.  The 
bench  luark  is  a  nail  driven  into  the  top  of  the  west  end  of  an  8  by  8  inch  timber  at  the  lower 
side  of  the  bridge.  Its  elevation  is  15.00  feet  above  the  zero  of  the  gage.  The  elevatioo  of 
the  top  of  the  floor  of  the  bridge  at  the  southwest  corner  is  16.10  feet  above  the  zero  of  the 
gage.  Dischai^  measurements  are  made  from  the  lower  side  of  the  bridge.  The  initiJ 
point  is  the  east  end  of  the  8  by  8  inch  timber  referred  to  above.  The  canal  is  straight  bi>tri 
above  and  below  the  gate.  The  velocity  of  the  cross  section  is  fairly  uniform.  The-  gagf 
height  is  not  afTected  by  any  gates  farther  down  the  canal. 

The  canal  is  badly  silted  up  and  is  dry  much  of  the  time  at  low  water.     During  the  floods 
of  1905  the  banks  were  overflowed  and  considerably  damaged. 

Discharge  measurernenis  ofLudy  canal  near  Yuma^  Ariz.,  for  1905. 


Date. 

Area. 

Mean 
velocity. 

hei^t. 

Dls- 

diai]^. 

March  21 

W.D.Smith 

Sq.ft. 
405 
128 
104 
174 
799 
236 
152 

Ft.persfc. 

0.90 

.18 

.64 

Feet. 

Sre.-ft. 

April  6 

do 

25 

343 
1  9E 

Mays 

do 

June  6 

do 

1.97 

June  17..     .. 

.  ...do 

2.42 
1.15 
.19 

12.00 

July  11 

do 

10.40 
9.30 

271 

JulvlS 

do 

1*1 

IXPEltlAL  OAITAL  AT  HSADHfOB  IH  UVITXD  STATES  AHD  MEZIOO. 

General  statement. — ^The  original  heading  of  the  Imperial  canal,  designated  in  the  follow- 
ing table,s  as  heading  No.  1,  is  located  about  10  miles  by  Colorado  River  below  Yuma,  Ariz., 
on  the  California  side,  immediately  above  the  international  boundary  line  and  opposite  Pilot 
Knob  Mountain.  The  California  Development  Company  is  now  constructing  a  permaiieDt 
gate  on  bed  rock  at  a  spur  of  this  mountain  in  place  of  the  wooden  one  now  in  use.  During 
the  summer  of  1904  a  second  heading  was  made  immediately  below  the  boundary  line,  and 
in  October  of  the  same  year  an  opening  was  made  to  the  river  at  a  point  4  miles  below  the 
boundary.  This  last  opening  is  designated  as  heading  No.  3.  No  gage  was  placed  at  either 
heading  No.  2  or  No.  3.  The  canal  runs  parallel  to  the  river  for  the  first  4  miles  of  its  course, 
so  that  it  was  necessary  to  cut  a  channel  only  one-half  mile  long. 

The  first  12  miles  of  the  canal  was  constructed;  the  remaining  40  miles  is  an  old  natural 
channel,  called  Alamo  River.  The  whole  length  of  the  canal  lies  in  the  Colorado  River 
delta,  which  is  composed  of  loose,  sandy  soil,  covered  with  a  heavy  growth  of  mesquit^, 
willow,  and  arrowwood.  The  canal  as  a  whole  had  a  greater  fall  per  mile  than  the  river, 
but  for  the  first  15  miles  the  fall  was  less  than  that  in  the  river,  and  for  this  reason  the  canal 
had  to  be  dredged  constantly  to  keep  it  open.  The  exceptional  floods  of  January,  Febniary , 
March,  and  April,  1905,  scoured  it  out  to  a  channel  of  considerable  depth,  and  during  the 
regular  annual  flood  of  May  and  June,  which  was  unusually  high  and  long,  this  scouring  «-&.•< 
continued  to  such  an  extent  that  when  the  flood  began  to  recede  and  the  river  again  began 
to  deposit  mud,  the  velocity  in  the  canal  was  much  greater  than  in  the  river  below  beadii^ 
No.  3.  The  result  was  that  the  old  river  channel  silted  up  heavily  while  the  new  chanml. 
the  canal  from  heading  No.  3  down,  was  still  scouring.  As  the  old  river  channel  filled  with 
silt  a  greater  proportion  of  the  water  went  down  the  canal,  increasing  the  velocity:  and  as 
the  canal  scoured  deeper  the  amount  and  velocity  of  the  water  going  down  the  old  channel 
were  decreased.  These  reactions  were  so  great  that  the  process  of  scouring  a  new  ehaQoel. 
which  had  been  going  on  slowly  for  several  months,  began  t^^make  rapid  progress.  Tbi' 
canal  was  widened  in  a  few  days  from  100  to  300  or  400  feet.  June  30  the  total  discharge  of 
the  river  was  61,500  second-feet,  22  per  cent  of  which  went  down  the  canal;  July  8  the  total 
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discharge  was  37,200  second-feet,  67  per  cent  of  which  went  down  the  canal.  All  efforts  to 
stop  the  flood  proved  ineffectual. 

Meter  measurements  have  been  made  weekly  during  the  year  to  determine  the  total 
amount  of  water  diverted  by  the  canal,  the  amount  diverted  in  the  United  States,  the 
amount  diverted  in  Mexico,  and  the  amount  going  down  the  old  river  channel. 

Besides  miscellaneous  gagings  farther  down  the  canal,  measurements  were  made  at  five 
points,  as  follows:  Heading  No.  1,  heading  No.  2,  heading  No.  3  above  its  junction  with  the 
original  canal  (giving  discharge  of  heading  No.  3  alone),  heading  No.  3  below  the  junction 
(giving  the  total  dischai^  of  the  canal),  and  the  old  channel  of  the  Colorado  below  heading 
Nu.  3.  At  all  of  these  stations  except  the  last  the  conditions  are  constantly  changing.  The 
banks  are  washing  away  or  being  filled  in,  and  the  bed  is  silting  up  or  scouring  out  and  being 
dredged  out.  For  these  reasons  it  has  been  necessary  to  put  in  new  gages  often.  The  fre- 
quent passage  of  baizes  and  dredges  has  rendered  the  maintenance  of  permanent  cables 
impracticable,  and  a  light  cable  has  been  stretched  for  each  gaging.  Measurements  each 
week  have  been  made  at  such  points  as  would  give  the  desired  results,  directly  or  indirectly, 
with  the  least  expenditure  of  time  and  money. 

The  total  dischai^  of  the  canal  during  1905  was  obtained  as  follows:  From  January  1  to 
March  10  by  direct  meter  measurements  at  heading  No.  3  below  the  junction;  from  March 
11  to  June  30  by  adding  dischai^s  of  headings  Nos.  1 , 2,  and  3;  from  July  1  to  December  31 
by  subtracting  the  dischai^ge  of  the  old  channel  below  heading  No.  3  from  the  discharge  of 
Colorado  River  at  Yuma.  To  obtain  the  discharge  of  the  old  channel  below  heading  No.  3 
on  the  dates  when  it  was  not  measured  directly,  the  total  discharge  of  the  canal  was  sub- 
tracted from  the  discharge  of  the  Colorado  at  Yuma. 

The  mean  dischai^  of  heading  No.  1  for  each  month  was  obtained  by  averaging  results  of 
meter  measurements.  The  mean  discharge  of  the  whole  canal  for  each  month  was  obtained 
in  the  same  way.  Measurements  for  the  first  ten  months  are  so  well  distributed  that  they 
are  given  equal  weight.  On  account  of  the  flood  of  November  29,  the  estimate  for  Novem- 
ber and  December  is  based  on  an  interpolation  of  the  percentage  of  the  total  flow  of  the 
river  diverted  by  the  canal.  As  the  flood  in  the  old  channel  lasted  only  five  days,  any  error 
from  this  method  of  calculation  is  not  great. 

The  monthly  .summary  of  the  discharge  of  headings  Nos.  2  and  3,  showing  tot.al  diversion 
made  in  Mexico,  is  obtained  by  subtracting  the  discharge  of  heading  No.  1  from  the  total. 
The  monthly  summary  of  the  discharge  of  the  olti  channel  below  heading  No.  3  is  obtained 
by  subtracting  the  total  discharge  of  the  canal  from  the  discharge  of  Colorado  River  at 
Yuma. 

No  gage  observer  was  obtainable  for  the  three  lower  stations,  but  gage-height  records 
were  kept  at  headings  Nos.  1  and  2. 

June  15, 1904,  a  waste  gage  was  put  in  operation  at  a  point  12  miles  below  heading  No.  1, 
called  the  Quail  River  waste  gate.  Water  going  through  this  gate  passes  through  Quail 
River  into  Padrones  River  and  thence  into  Volcano  Lake.  Volcano  Lake  has  two  outlets — 
New  River,  which  discharges  into  Salton  Basin,  and  Hardy  River,  which  discharges  into  the 
Gulf  of  California  through  the  old  channel  of  the  Colorado.  March  20, 1905,  the  flood  silted 
up  the  channel  leading  from  the  waste  gate  and  no  more  water  has  been  diverted  from  the 
canal  at  this  point. 

After  the  flood  of  November  29,  1905,  a  channel  was  dredged  from  the  canal  to  Quail 
River  from  a  point  15  miles  below  heading  No.  1,  and  a  considerable  amount  of  water 
diverted  to  Fadrones  River  and  Volcano  Lake.  All  the  water  gomg  down  the  cimal  past 
this  point  discharges  through  Alamo  and  New  rivers  into  Salton  Basm,  except  what  is  lost 
by  seepage  and  used  for  irrigation  in  the  Imperial  Valley. 

The  results  of  the  discharge  measurements  made  at  the  two  waste  channels  mentioned 
above  will  be  found  in  the  list  of  miscellaneous  discharge  mcasurement-.s. 

Beading  No.  1. — This  station  was  established  October  24,  1903.  It  is  located  half  a 
mile  from  the  river,  600  feet  below  the  wooden  head  gates,  and  is  10  miles  by  river  below 
Yuma,  Ariz.,  on  the  California  side. 
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The  channel  is  straight  for  600  feet  above  and  300  feet  below  the  cable  and  has  a  width 
of  70  feet.  The  right  bank  is  low  and  is  liable  to  overflow;  the  left  bank  has  an  elevation 
of  6  feet  above  high  water.  The  bed  of  the  canal  is  composed  of  silt  and  sand,  is  free 
from  vegetation,  and  is  very  unstable.  There  is  but  one  channel  at  all  stages,  but  when 
the  gage  at  Yuma  reads  about  26  feet  the  river  overflows  into  the  channel  below  the 
gaging  section.    The  current  has  a  moderate  velocity. 

Discharge  measurements  are  made  by  means  of  a  boat  and  cable.  The  initial  point 
for  soundings  is  a  charred  post  at  the  southeast  comer  of  the  corral  about  150  feet  west 
of  the  right  bank. 

A  vertical  gage,  which  is  read  twice  each  day  by  J.  S.  Carter,  is  located  just  above  the 
international  boundary  line,  on  the  right  bank.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  A  standard  United  States  Geological  Survey  iron  bench-mark  post,  located 
near  monument  207  of  the  United  States  and  Mexico  boundary  line,  on  a  hill  about  half 
a  mile  west  of  the  gaging  station;  elevation,  52.41  feet  above  the  zero  of  the  gage  and 
155  feet  above  sea  level.  (2)  A  nail  in  a  tree  on  the  right  bank;  elevation,  15.20  feet 
above  the  zero  of  the  gage.  (3)  A  nail  in  a  post  near  the  ground  on  the  right  bank  near 
the  corral;  elevation,  14.90  feet  above  the  zero  of  the  gage. 

The  canal  at  this  heading  is  filled  with  mud  and  has  been  temporarily  abandoned,  but 
some  flood  water  parsed  through  it  during  1905  and  was  carefully  measured. 

Heading  No.  2. — This  heading  diverts  water  from  Colorado  River  at  a  point  in  Mexico 
50  feet  below  the  international  boundary  line,  400  feet  below  heading  No.  1,  and  10  miles 
by  river  from  Yuma,  Ariz.  The  station  was  established  January  12,  1905,  and  weekly 
discharge  measurements  were  made  until  August  31,  1905. 

The  channel  is  straight  for  200  feet  above,  and  600  feet  below  the  cable  and  is  about 
80  feet  wide.  The  bed  and  banks  are  composed  of  clay  and  silt  and  are  unstable,  llierp 
is  but  one  channel  at  all  stages,  but  when  the  gage  in  Yuma  reads  about  28  feet  the  nver 
overflows  into  the  canal  below  the  gaging  section.  As  the  canal  from  heading  No.  1  joins 
this  cAual  about  800  feet  below  the  gage  rod,  the  two  gages  read  about  the  same. 

Discharge  measurements  are  made  by  means  of  a  boat  and  cable.  Tlie  initial  point  for 
soundings  is  a  clump  of  three  willow  trees  growing  near  the  north  bank  200  feet  below  the 
gage- 

A  vertical  rod  gage,  which  is  read  daily  by  A.  H.  Chance,  is  driven  into  the  nortii  bank 
of  the  canal  at  a  point  50  feet  from  the  river.  The  bench  marks  and  the  elevation  of  the 
zero  of  the  gage  are  the  same  as  for  heading  No.  1. 

Heading  No.  3  {above  the  junction). — This  heading  or  intake  is  in  Mexico,  4  miles  below 
the  California-Mexico  boundary  line  and  14  miles  by  Colorado  River  below  Y'uma,  Ariz. 
The  station  was  established  March  8,  1905.  The  point  of  gaging  is  about  one-ha.lf  mile 
from  the  river  and  150  feet  above  the  junction  of  heading  No.  3  with  the  original  canal. 
Gagings  at  this  point  give  the  discharge  of  heading  No.  3  alone. 

The  channel  is  straight  for  500  feet  above  the  point  of  gaging  and  nearly  straight  for 
500  feet  below.  In  the  highest  floods  the  banks  are  overflowed  both  above  and  below 
the  station.  The  cross  section  is  regular,  the  bed  is  unstable,  and  the  current  is  swift. 
During  July,  1905,  the  flood  widened  the  channel  from  100  to  300  feet  and  lowered  the 
bed  about  10  feet. 

Discharge  measurements  are  made  by  means  of  a  boat  and  cable.  Tlie  initial  point  for 
soundings,  a  willow  stake  on  the  north  bank,  was  washed  away  by  the  flood  in  July,  1905. 

The  gage  and  bench  marks  are  the  same  as  for  heading  No.  3  below  the  junction, 
described  below.  The  gage  height  is  an  indication  of  the  total  dischai^  of  the  canal  and 
not  of  this  heading  alone. 

Heading  No.  3  {below  the  junction). — This  station  was  established  October  7,  1904.  The 
point  of  gaging  is  about  one-half  mile  from  the  river  and  300  feet  below  the  junction  of 
heading  No.  3  with  the  original  canal.  Gagings  at  this  point  give  the  total  discharge  of 
the  canal. 
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The  channel  is  straight  for  300  feet  above  and  500  feet  below  the  cable.  The  banks 
are  subject  to  overflow.  The  cross  section  is  regular.  The  bed  of  the  canal  is  composed 
of  silt  and  sand  and  is  very  unstable.  During  July,  1905,  the  canal,  which  at  this  point 
was  about  100  feet  wide,  was  scoured  out  to  a  width  of  400  feet  and  the  depth  increased 
about  8  feet. 

Discharge  measurements  are  made  by  means  of  a  boat  and  cable. 

The  gage  is  a  vertical  rod  on  the  south  bank  and  is  referred  to  bench  marks  as  follows: 
(1)  A  nail  in  the  central  one  of  three  willow  trees  20  feet  from  the  bank  and  100  feet  above 
the  gage;  elevation,  15.83  feet  above  the  zero  of  the  gage.  This  bench  mark  was  originally 
2  feet  above  the  surface  of  the  ground  but  is  now  2  feet  below,  as  soil  was  deposited  here  to  a 
depth  of  about  4  feet  by  the  flood  of  March  20, 1905.  (2)  A  nail  on  the  north  side  of  a  large 
willow  stump  100  feet  south  of  the  south  bank  and  500  feet  upstream  from  the  gage;  ele- 
vation, 22.26  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  canal  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  SUtes  Geological  Survey:  85,  p.  77;  100,  pp.  27-29;  134,  pp.  26-39. 

Dueharge  measurements  made  at  the  Imperial  canal  headings  during  1905. 


Date. 


January  12 

January  26 

February  8 

February  14 

February  28 

March  8 

March  18 

March  21 

March  28 

April6 

April  20 

April  27 

Mays 

May  11 

May  17 

May  25 

June  1 

June  7 

June  15 .\. 

June  23 

June  30 

Julys 

July  30 

July  25 

August  3 

August  10 

August  18 

August  24 

August  31 


Heading 
No.  1. 


90 


460 


I         Heading  No.  3. 

Heading 

No.  2.      I      Above 


1,110 
1,270 
2,590 
530 
450 
760 
460 
180 


Junction. 


360 


840 
750 
480 
440 
470 


Below 
junction. 


Total 
dischaice 
of  canal. 


1,180 
1,530 
1,920 
1,750 
1,650 
2,610 


900 
990 
6,690 
2,480 
3,100 
3,600 


3.360  ' 

4, 160  I 
3,780  I 
3,560 
4,500  i 
5,8:«  ! 
6,  i:x)  I 
6,880  ' 
10, 4%  I 


15,480  I 
11,220  I 


900 
990 
6,090 
2,480 
3,100 
3,600 
5.000 
6,750 
3,460 
3,290 
4,560 


5,010 
6,100 
5,.16e 
5,350 
6,740 
8.490 
8,830 
10,140 
13,960 
a25,000 
17.200 


a  Estimated. 

Note.— Figures  in  first  four  columns  represent  measurements;  figures  in  fifth  column  are  derived 
from  the  preceding.    For  discharge  of  canal  July  25  to  December  31 ,  see  following  table. 
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Portion  of  Colorado  River  diverted  hy  Imperial  caned  during  1906, 


Date. 


Discharge  of  Colorado 
River  in  second-feet. 


At  Yuma. 


Below 
heading 
No.  3.  of 
Imperial 

canal. 


Diversion  bylmpe«- 
rial  canal. 


Second- 
feet. 


Percent. 


January  12 . . 
January  26 . . 
February  8 . . 
February  14. 
February  28. 

March  8 

March  18.... 
March  21 ... . 
March  28.... 

April  6 

April  20 

May3 

May  11 

May  17 

May25 

June  1 

June? 

June  15 

June  23 

June  30. . ... . 

Julys 


July  12 

July  ^ 

July  25 

July  30 

August  3 

August  10 

August  18 

August  24 ... . 

August  31 

September  7 . . 
September  14. 
September  22 . 
September  28 . 
October  11.... 
October  18. . . . 

October  25 

October  30 

Noyember  4 . . 
November  11 . 
November  18 . 
November  25 . 
November  30 . 
December  7... 
December  13.. 
December  17.. 
December  23  . 
December  31.. 


6,300 

6,770 

62,080 

21,900 

25,000  i 

43,100 

62,400 

103,500  \ 

29,500  I 

30,100 

43,400  I 

39,703 

52.000  ! 

37,000 

43,700 

61,500 

60,500 

82,000 

89,800 

61,500 

37,200 

31,720 

22,250 

20,650 

17,500 

14,700 

16,200 

10,300 

7,550 

7,500 

5,060 

9,670 

6,080 

5,280 

12.950 

6,950 

5,970 

5,670 

5,760 

6,550 

6,560 

6,550 

102,700 

20,100 

10,200 

8,100 

7,800 

5,900 


5,400 

6,780 

55,300 

19,420 

21,900 

39,500 

57,400 

96,750 

26,040 

26,810 

38,840 

34,690 

45,900 

31,640 

38,350 

54,760 

61,010 

73,170 

79,660 

47,540 

12,200 

11,610 

6,050 

«8,150 

2,480 

2,000 

2,220 

1,170 

770 

560 

90 

1.230 

180 

40 

1,010 

25 


90 
200 

0  70,000 ; 

880 


900 

990 

6,690 

2,480 

3,100 

3,600 

5,000 

6,/50 

3,460 

3,290 

4,560 

5,010 

6,100 

5,360 

5,350 

6,740 

8,400 

8,830 

10,140 

13,960 

0  25,000 

20,110 

17,200 

0  12,500 

15,020 

12,fl» 

13,960 

9,130 

6,780 

6,940 

4,970 

8,440 

5,900 

5,240 

11,940 

6,925  I 

5,970 

5,670 

5,750 

6,550 

6,470 

6,350 

032,700 

19,220 

10,200 

8,100 

7,600 

5,900 


14 
15 
11 
U 
U 
8 
8 
7 
12 
11 
11 
13 
12 
14 
12 
U 
IS 

u 
u 

23 

67 
63 
77 
61 
86 
96 
86 
S 
90 
93 
98 
JC 
97 
99 
9S 

m 

1(0 

HA 
100 
100 

9» 

97 

32 

96 
100 
WD 
100 
lOD 


0  Approximate, 
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Estimaled  morMy  discharge  of  Imperial  canal  dvaring  1906. 


Month. 


January 

February . . 

March 

April 

May 

June 

July 

Aug*i6t 

September. 

October 

November. , 
December . . 


Heading  No.  1,  includ- 
ing total  diversion 
in  United  States. 


Headings  Nos.  2  and 
3,  including  total 
diversion  In  Mex- 
ico. 


Total  discharge. 


Second- 
leet. 


The  year . 


45 

460 
1,370 
555 
20 
200 
130 


Total  in 
acre-feet. 


2,770 
25,550 
84,240 
33,020 

1,230 
11,900 

7,990 


232 


166,700 


1  Second- 

Total  in 

Second- 

1     feet. 

i 

acre-feet. 

feet. 

1           900 

55,330 

945 

3,630 

201,600 

4,090 

3,330 

204,800 

4,700 

3,370 

200,500 

3,925 

5,435 

334,200 

5,455 

9,430 

561,100 

9,630 

17,840 

1,097,000 

17,960 

9.905 

609,000 

9,905 

6,140 

365,400 

6,140 

7,625 

468,800 

7,625 

8,400 

500,000 

•  8,400 

12,200 

750,000 

0  12,200 

7,350 

5,348,000 

7,582 

Total  in 
acre-feet. 


58,100 

227,200 

289,000 

233.600 

335,400 

573,000 

1,105,600 

609,000 

365,400 

468,800 

8500,000 

a  760, 000 


a  Approximate. 
TWTETITAT.  VALLEY  GAKAL8. 

In  July,  1904,  stations  were  established  on  all  canals  entering  the*  Imperial  Valley,  as 
foUows:  Holt  canal,  Hemlock  canal,  Alamo  channel,  Alamitos  canal,  Main  canal,  and 
Boundary  canal.  These  stations  are  located  on  United  States  territory,  and  each  is  near 
the  California-Mexico  boundary  line. 

Discharge  measurements  are  made  from  footbridges  constructed  at  each  station. 

The  gages  are  vertical  4  by  4  inch  timbers  substantiaDy  embedded  in  the  ground.  Auto- 
matic watei>8tage  registers,  from  which  the  daily  gage-height  record  is  compiled,  were  placed 
at  the  first  five  stations  mentioned  above.  These  canals  enter  the  valley  east  of  Calexico, 
Cal. 

In  October  a  canal,  known  as  canal  No.  6,  or  Wisteria  canal,  was  completed,  which  enters 
the  vaUey  west  of  Calexico,  Cal.  A  station  was  established  on  this  canal  in  November  and 
weekly  discharge  measurements  made.  After  April  11,  1905,  the  Holt  canal  supplied  a 
much  laiger  district  than  originally,  covering  territory  which  had  been  taking  its  supply 
from  Alamo  channel,  near  Eastside  levee.  A  new  canal,  known  as  New  Holt  or  No.  7,  was 
built  to  replace  the  Holt,  and  a  station  was  established  in  May.  A  station  was  also  estab- 
lished on  the  Tamareck  canal  in  June.  The  latter  canal  diverted  water  from  New  River 
to  a  district  on  the  west  side  of  New  River  below  Imperial,  which  formerly  obtained  its  sup- 
ply from  Mam  canal.  Qages  were  established  at  both  of  these  stations,  but  no  automatic 
registers  were  placed  on  either  canal. 

The  station  on  Alamo  channel  was  inaccessible  after  the  end  of  February  on  account  of 
the  flooded  condition  of  the  country.  Water  was  not  taken  from  the  Alamo  for  irrigation 
after  March.  Dischaigo  measurements  were  also  made  at  Rock  wood,  on  Alamo  River,  but 
no  gage  heights  were  kept.  They  show  the  amount  of  water  flowing  through  this  channel 
to  Salton  Sea. 

Measurements  were  made  at  Brawley,  on  New  River,  for  a  similar  purpose.  They  were 
made  under  such  difficulties,  however,  that  they  are  of  little  value.  Measurements  made 
at  Calexico  were  used  to  determine  the  waste  into  Salton  Sea,  since  the  only  diversion  was 
through  Tamarack  canal.  A  laige  quantity  of  water  was  wasted  from  Main  canal  into 
New  River  below  the  gaging  station  at  Calexico;  this  waste  was  measured  and  added  to 
the  dischaige  of  New  River  in  making  estimate  of  total  dischaige  of  New  River  into  Salton 
Lake. 

1KB  177—06 3 
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A  description  of  these  stations,  with  gage  height  and  discharge  data,  is  contained  in 
Water-Supply  Paper  No.  134,  United  States  Geological  Survey,  pages  29-39. 

Discharge  measurements  ofHoU  canal,  near  Calexico,  Col.,  in  1905. 


Date. 


Hydrographer. 


January  4 W.  V.  Hardy. . 

January  12 do , 

January  19 do 

January  26 do , 

February  2. ..' do , 


February  9. 
February  17 
February  24 
March  13.... 
March  20  . . . 

March  27 

Aprils 

AprUlO..... 

April  17. do 

April  24. do 

May  1 do 

Mays. ' do 

May  15 L.....do 

May22. ' do 

May29 ' do 

June  5 ' do 

June  12 do 

June  18 do 


.do 

.do 

.do 

R.  McCoslin  . 

.do 

.do 

.do 

.do 


Feet. 
1.30 
1.41 
1.43 
1.23 
1.23 
1.07 
1.90 
.93 
1.88 
2.06 
2.84 
2.81 
1.13 
3.70 
3.70 
3.37 
2.76 
2.91 
2.92 
2.70 
2.86 
3.02 
1.60 


Dis- 
charge. 

Sec.-ft. 

19.5 

30 

28 

19.5 

18.1 

13.5 

40 

11.1 

51 

64 
118 
131 

21 
246 
256 
202 
143 
163 
160 
128 
150 
177 

57 


Date. 


Hydrographer. 


heig 


itJchargB, 


June  26 R.  R.  McCoslin. 

July  3 do. 

July  10.". I do. 


July  17 

July24. 

July  31 

August  7 

August  14. 

August  21 

August  21 

August  28 

September  4.. 

October  10 

October  17.... 


.....do 

....do 

....do 

....do 

....do 

....do 

do 

do 

....do 

W.  V.  Hardy. 
do 


Feet. 
1.64 
a38 
.33 
.35 
.36 
.36 
1.45 
1.25 


October  23 do 

November  6 do 

November  13.. do 

November  20..! do 

November  29. do 

October  30 ' do 

September  11. do 

September  25 do 

October  2 do 


2.62 
2.67 
3.06 
.25 
2.65 
1.40 
1.51 
1.33 
1.31 
2.55 
2.88 
2,75 
2.80 


Sec.-ft. 
50 
6.9 
6.1 

5.8 

4.8 

4.2 

30 

38 

85 

5.1 

133 

131 

169 

2 

128 

21 

45 

40 

22 

124 

lo9 

128 

137 
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Mean  daily  gage  height,  infeety  ofHoU  canal,  near  Calexico,  Cal.,  for  1906. 


Day. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

2a. 


Jan.      Feb.     Mar. 


(1.0) 
(1.0) 
(1.2) 
(1.3) 
(1.3) 
(1.5) 
(1.5) 
(1.5) 
(1.5) 
(1.5)  . 
(1.5)  I 
1.4 
1.4     I 
1.35  ' 
1.35  ' 
1.35  I 
1.35 
1.35  ' 
1.4    I 
1.55 
1.65 
1.7    I 
1.6 

24 (1.45), 

25 '     1.3 

26 1  (1.25)' 

27 1.1     I 

28 j       .95 

29 '     1.0 

30 j  (1.1)  ' 

31 1  (1.2) 


I 
1.25       1.4 

1.25  j     1.3 

1.25  I  (1.45) 

1.25  (1.6) 

1.25  '  (1.4) 

1.3  1.4 
1.15       1.55 

(1.1)    ;       1.7 

1.05       1.8 
1.05       1.65 

1.05  (1.8) 

1.0  (1.9) 
1.2    j     1.% 

1.4  2.0 

1.6  ,  1.55 
1.75  !  1.3 
1.8  1.5 
1.35  I  1.55 
1.4  I  }.{& 
1.4  I  1.8 
1.4  1.85 
1.4  '  2.05 
1.4    '    2.2 

.9.>  I  2.a'> 

1.1  I    2.2 

1.4  I  -2.6) 
1.55  '     2.85 

1.5  I    2.8 

I    2.6 

2.7 

2.80 


Apr.  ;  May.  |  June. 


2.9  I 

2.8  I 

2.5  ' 

2.6  I 

3.a5  j 

(3.3) 
(3.25) 
(3.25)1 
2.15 
3.6 
S.65  I 
3.6 
3.55 
3.65 
3.65 
3.7 
3.8 
3.75 
3.8 
3.75 
3.75 
3.75 
3.7 
3.5 
3.35 
3.35 
3.35 
3.35 
3.35 


I 
3.3 

3.25 

3.3 

3.2    , 

2.9    I 

(2.75) 

(2.75)1 

2.75 

2.75 

2.75  ' 

2.75  I 

2.8  I 

2.9  ! 
2.9 
2.85  { 
2.9    I 
2.85  j 
2.85  ' 
2.9 
2.9    i 
2.95  I 
2.95  ■ 
2.7    I 
2.6 
2.5    ■ 
2.45 
2.5    ; 

2.9 
2.7     ' 
2.65  ' 


2.8 
2.85 
2.8 
2.8 
2.85 
2.05 
3.0 
2.95 
3.0 
3.05 
3.0 
2.95 
2.6 
2.5 
2.5 
2.5 
2.  J 
1.75 
1.7 
1.65 
1.65 
1.6 
1.65 
1.6 
1.65 
1.C5 
0 
0 
0 
0 


July.  ,  Arg.     Sept. 


I 


I 


0.0 
.0 
.4 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 


o.a5 

.35 
.35 
.5 
1.15 
1.45 
1.55 
1.65 
1.65 
1.65 
1.55 
1.35 
1.3 
1.25 
1.1 
.95 
.95 
.95 
1.0 
1.0 
1.05 
1.5 
1.95 
2.0 
2.0 
2.0 
2.0 
2.6 
2.7 
2.75 
2.85 


3.05 

3.0 

2.75 

2.65 

2.7 

2.9 

2.7 

2.5 

2.75 

2.85 

2.9 

3.0 

3.1 

3.a5 

3.0 

3.1 

3.15 

3.1 

2.6 

2.3 

2.75 

2.95 

2.9 

2.8 

2.0 

1.35' 

2.25  I 

2.8  ; 

2.8    I 
2.8    I 


Oct. 

Nov. 

Dec. 

2.8 

2.0 

1.3 

2.8 

1.7 

2.6 

2.8 

1.7 

2.8 

2.85 

1.7 

3.0 

2.85 

1.5 

3.0 

2.95 

1.4 

2.95 

3.1 

1.36 

2.9 

3.1 

1.35 

2.9 

3.15 

1.35 

2.85 

3.05 

1.4 

2.7 

3.15 

1.45 

2.7 

1.25 

1.5 

.25 

1.55 

.25 

1.7 

.25 

1.1 

.25 

.95 

.25  i 
.25  I 
.25  ' 

1.2  ' 

1.3  j 
1.5 
2.65  ' 
2.65  I 
2.7     I 
2.7    , 
2.7 
2.7 
2.6    I 
2.4 
2.3 


•9    , 

.9   i 

.85! 
1.05  , 

.95 

.9    I 

.95  I 
1.0    I 

.95 

.95! 

85  ! 

.8    , 

.9 
1.25 


I 


Note.— Gage  heights  in  parentheses  are  estimated. 


Estimated  monthly  discharge  of  Holt  canal  near  Calexico,  Col.,  for  1905. 


January 

February , . 

March 

April , 

May 

June 

July 

August 

September. 

October 

November. 


Month. 


Discharge  in  second-feet. 
Maximum  ,  Minimum  ,    Mean. 


-i_ 


40 

35  i 
123; 
260 
210 

-; 

158  I 
202  j 
196 

71  I 


The  period . 


I 


10! 

9 
23 
83' 
109  ' 

0 

0 

3 
35 

2 

8  i 


24.8 
21.0 
57.4 
206 
152 
a  150 
a  150 
a  150 
144 
96.6 
27.0 


ToUl  in 
acre-feet. 


1,525 
1,166 
3,530 
12,380 
9,346 
8,926 
9,223 
9,223 
8,569 
5,940 
1,607 


71,430 


a  Estimated.    Flood  water  used  for  irrigation.    Beginning  with  March  6  Holt  heading  was  used  to 
divert  water  in  No.  5  mam  canal,  but  its  capacity  was  not  sufficient  until  April  16. 
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EstimaUd  monthly  discharge  of  New  Holt  or  No.  7  caned  near  CaUxico,  Col,,  for  J 905. 


Month. 

Discharge  in  second-feet. 

Total  m 

Maximum. 

Minimum.      Met 

in. 

18 
33 
33 
33  i 
33  ' 
33 

acrpwfert. 

Mav             

1,107 

June    

l,^^ 

July  

2.»rJ» 

August 

1 

2,i.lS 

September    

! 

K'*4 

October  

2  (rj> 

November -  -  - - 

i.i»»4 

The  period 

13.1M0 

1 

Note.— The  station  record  is  of  no  value  because  most  of  the  water  used  was  obtained  from  flood<^l 
basins  to  the  east.  The  mean  discharge  for  the  entire  district  covered  by  the  canal  was  estimated  in 
the  field  at  33  second-feet. 


Discharge  measurements  of  Hemlock  canal  near  CaUxico,  Cal.t  in  1905. 


Date. 


Hydrographer. 


l«, 


March  27 ' do. 

April3 ' do. 

AprillO I do. 

April  17 1 do. 

April  24 ' do. 

May  1 do. 


Mays do. 

May  15 do. 

May22 do. 

May  29 do. 

June  5 do. 

June  12 do. 

June  18 1 do. 


January  4 W.  V.  Hardy. . 

January  12 do 

January  19 do 

January  26. do 

February  2 . . . ' do 

February  9 do 

February  17 . .    R.  R.  McCoslin. . . ' 

February  24 . .  I do 

March  13 do 

March  20 ' do 


Feet. 
0.87 
0.88 
1.41 
0.84 
1.25 
1.64 
1.59 
1.79 
1.20 
1.45 
1.73 
1.85 
1.42 
2.45 
0.70 
1.10 
2.04 
1.94 
1.75 
1.54 
1.81 
0.78 
1.7 


Dis- 
charge. 

Sec.-ft. 

2.0 

2.2 

9.5 

1.9 

7.4 

16.4 

12.5 

17.2 

8.7 

13.2 

23.0 

20.0 

12.7 

36.0 

1.6 

6.4 

20.4 

18.6 

14.5 

12.1 

16.9 

2.1 

13.2 


Date. 


Hydrographer. 


June  26 

Julys 

July  10 

July  17 ! do 

July  24 ■ do 

July  31 ! do 

August  7. do 

August  14 do 

August  21 do 


R.  R.  McCoslin. 

....do 

....do 


heig 


e      Di»- 
it  cbdr^. 


....do 

W.  V.  Hardy. 
....do 


August  28... 
September  4 . 
September  11 

September  25  .  | do . 

October2 ' do. 

OctoJjerlO i do. 

October  17 do. 

.do. 

.do. 

.do. 


October  23. . . 
October  30. . . 
November  6.. 

Novemljer  13. do . 

November  20 do . 

November  -29. .  | do . 


Fert. 
1.96 
1.23 
1.73 
1.09 
0.75 
1.23 
1.43 
1.59 
1.23 
1.12 
0.97 
1.42 
0.f« 
l.ll 
1.30 
1.12 
1.30 
1.04 
0.90 
1.00 
0.?[) 
0.»  , 


See. -ft. 

21.0 
-  2 
17.9 


17  4 

9.S 

4-4 

2  1 

.V  .? 

S.4 

4.*' 
6.4 

iu 

vl.  1 
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Mean  daUy  gage  height ^  in  feet  j  of  Hemlock  canal  near  Cdlexico,  Cal.yfor  1906, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.0 
.9 
.95 

1.0 
1.25 
1.3 

0.9 
.9 
.9 

(1.8) 
1.9 
1.85 

1.1 

1.05 

1.2 

1.55 
1.55 
1.6 

1.6  . 

1.5 

1.25 

1.2 
1.2 
1.2 

1.15 
1.1 
.9 

1.0 
1.1 
1.1 

1.1 

1.15 

1.25 

1.0 

2 

1.0 

3 

2.0 

4 

1.0 

1.3 

.9 

1.8 

1.35 

1.7 

1.2 

1.3 

.96 

1.16 

1.1 

1.6 

5 

1.05 

1.1 

1.06 

2.0 

1.7 

1.8 

1.2 

1.3 

1.2 

1.2 

.95 

1.6 

6 

1.15 

.8 

1.25 

(2.0) 

1.95 

1.9 

1.2 

1.4 

1.35 

1.3 

.9 

1.7 

7 

1.3 

.8 

1.3 

(1.9) 

2.0 

1.95 

1.55 

1.45 

1.35 

1.45 

.9 

1.65 

8 

1.4 

1.0 

1.3 

(1.6) 

2.1 

2.05 

1.75 

1.4 

1.35 

1.45 

.9 

1.6 

9 

1.0 

1.65 

1.5 

(1.5) 

2.1 

2.1 

1.75 

1.4 

1.35 

1.4 

.95 

1.65 

10 

.75 

1.65 

1.25 

(1.4) 

2.1 

2.15 

1.75 

1.4 

1.4 

1.35 

1.0 

1.6 

11 

.75 

1.55 

1.25 

(1.6) 

2.1 

2,15 

1.75 

1.6 

1.4 

1.4 

1.05 

12 

.75 

1.35 

1.3 

(1.7) 

2.1 

.8 

1.75 

1.55 

1.46 

1.36 

1.1 

13 

.75 

1.1 

1.2 

1.9 

2.1 

.8 

1.7 

1.55 

1.5 

1.5 

1.05 

14 

.75 

1.15 

1  05 

1.8 

2.1 

.9 

1.7 

1.6 

1.65 

1.0 

.95 

15 

.75 
.75 
.75 
1.0 
1.4 
1.55 
(1.4) 
(1.3) 
(1.2) 
(1.0) 
(.9) 

1.4 

1.8 

1.6 

1.75 

1.75 

1.65 

1.5 

1.45 

1.55 

1.8 

1.65 

.95 
.9 
1.05 
1.0 
.  1.06 
1.45 
1.5 
1.4 
1.25 
1.3 
1.56 

2.0 
(2.2) 
2.45 
2.5 
2.2 
2.45 
2.35 
2.2 
(2.0) 
1.45 
1.45 

1.95 
2.0 
1.95 
1.85 
1.85 
1.8 
1.75 
1.75 
1.7 
1.75 
(1.7) 

.9 

.9 
1.4 
1.7 
1.65 
1.6 
1.55 
1.5 
1.6 
1.75 
1.95 

1.7 
1.7 
1.7 
1.8 
1.85 
1.45 
1.0 
1.0 
1.0 
.75 
.75 

1.4 

1.25 

1.2 

1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.55 
1.55 
1.55 
1.3 
.95 
1.0 
1.05 
1.0 
1.0 
.9 
.95 

1.15 

1.25 

1.1 

1.0 

1.05 

1.1 

1.0 

1.0 

1.2 

1.15 

1.05 

.75 

.8 

.8 

.85 

.8 

.7 

.8 

.9 

.85 

.75 

.75 

16 

17 

18 

19 

20 

21 

22     .   .  ". 

23 

24 

25 

26 

.86 
1.0 
1.0 

.7 

.6 

.55 

1.06 
.9 
.9 

1.55 

1.75 

1.55 

1.15 

1.5 

1.9 

(1.65) 
(1.6) 
(1.55) 
1.5 
1.55 
1.6 

1.85 

1.8 

1.8 

1.75 

1.75 

.75 
.75 
1.05 
1.25 
1.25 
1.25 

1.2 

1.2 

1.1 

1.1 

1.06 

1.0 

1.0 

1.0 
.9 
.95 
.95 

1.05 
1.1 
1.1 
1.2 

.9 

.86 

.75 
.76 
.85 
.96 
1.3 

27 

28 

29 

30 

31 

NOTS.—Oago  heights  in  parentheses  are  estimated. 

Estimated  monthly  discharge  of  Hemlock  canal  near  CalexicOf  Cal.f  for  1905. 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September., 

October 

November. 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


12.0 
17.4 
23.0 
39.0 
21.6 
25.2 
18.4 
17.5 
14.0 
12.6 
9.6 


0.4 
2.0 
3.3 
6.6 
5.4 
1.8 
0.8 
5.2 
3.3 
2.4 
1.4 


4.3 

lao 

10.7 
19.3 
15.7 
14.1 
10.9 
10.4 
8.1 
7.6 
4.6 


Total  In 
acre-feet. 


264 
555 
658 
1,149 
965 
839 
670 
639 
482 
461 
274 

6,956 
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Disekarge  measurements  of  New  River  near  CaUxieo,  Col.,  in  1905. 


Date. 


JanuiiryS 

January  13.. . 
January  20.. . 
January  27 . . . 
February  3 


February  10 do . 

February  18 do . 

February  23 . 

March  2 

March  0 

March.  16.... 

March  23 

March  29.... 

April  6 

April  12 

April  18 

April  25 

May2 

May9 

May  16 


Hydrograpber. 


W.  V.  Hardy. 

....do 

...-do 

....do 

..do 


Gage       Dis- 
height.  charge. 


R.  R.  McCoBlin...; 

do I 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Feet. 
2.00 
3.20 
3.30 
5.20 
.4.00 
5.70 
6.00 
7.14 
7.48 
7.90 
7.77 
6.74 
8.93 
6.95 
6.50 
6.80 
8.71 
8.47 
8.80 
9.19 


Sec.-ft. 
12 
82 


126 
451 
986 
1,063 
1,461 
1,702 
1,648 
1,150 
2,916 
1,307 
949 
1,149 
3,052 
2,417 
2,890 
3,237 


Date. 


Ilydrographer. 


Gage       1*1- 
height.  charj 


May23 R.  R.  McCoslin  . . 

May  30 do 

June  6 do 

June  13 do 

June  20 do 

June  27 do 

July  5 do 

July  12 do ! 

July  18 Hardy  and    Me- 

Cosiln 

July  25 i do 

August  1 R.  R.  McCoslin... 

August  8 McCosland    and 

Hardy 

August  15 do 

August  22 do 

August  29....!  M.V.Hardy 


September  5..    Hardy  and    Mc- 
Coslin   

September  12 do 


Feet. 

9.24 

9.3$ 

9. 77 

10.85 

11.81 

12.70 

13.21 

13.34 

13.11 
12.42 
11.38 


.52 


4-M> 

13.*i4i 
I3.J2J 


10.72 

»•.  Vli 

10.90 

♦".  -»'" 

10.22 

:.,  v.* 

9.42 

4    JfN 

9.31 

.\  S.*i 

Discharge  measwremenls  of  Alamo  Channel  near  Rochvood,  Cal.,  in  1905. 

Date. 


Date.  Hydrograpber.    'jj^J^^^ 


Dis- 
charge. 


W.V.Hardy. 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 


January  7... 
January  14 . . 
January  21... 
January  28 . . 
February  4 . . 
February  11 . 
February  20 . 
February  25 . 

March  3 

March  11 ' do 

March  17 1 do "... 

March  25 1 do 

March  30 do 

Aprils do 

AprD13 do 

April  19 R.  R.  McCoslin.. 

April  26 1 do 

May  3 ' do 

May  10 do 


Feet. 


7.48 
6.80 
7.15 
10.00 
9.50 
6.20 
6.00 
6.00 
(°) 


Sec.-ft. 

49 

205 

71 

112 

151 

61 

530 

94 

387 

1,088 

1,379 

1,806 

1,443 

635 

692 

772 

a  632 

1,044 

1,770 


I    Hydrograpber.    ^^X.  ,iL% 


May  17 j  R.  R.  McCoslin.. 

May  24 -  W.V.Hardy.... 

May31 j do 

June  7 do 

June  14 1 do 

June  21 do 

June  28 do 

July  6 j do 

July  13 ! do 

July  19 do 

July  26 1 do 

August  2 ! do 

August  9 ' do 

August  16 do 

August  23 ' do 


Feet. 
6.00 
6.37 
5.92 
6.28 
6.85 


9.60 
9.00 
9.50 


August  30 ' do 

September  6. 

September  13 do 


Hardy  and  Mc- 
Coslin  


&.80 
8.60 
8.50 
9.80 
9.93 

9.95 
ia43 


Sec -it. 

1.>«J 
l.MJ 
2,11" 

4,2-4 

•i.-rl 
-1.1' 4 

^,\'\. 


.m:5 

3,.«« 


a  Gage  washed  out. 
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Diseharge  measurements  of  Alamitos  canaf,  Calexio),  Col,,  in  1905. 


Date. 


Januarys. 
January  11 . 
January  18. 
January  26 . 
February  2 . 


Hydrographer.    ^^^^ 


Gage       Dis- 
heightJ  charge. 


...    W.V.Hardy... 

..do 

..do 

..do 

..do 

February  9. .  .1 do 

February  17.  .|  R.  R.  McCoslin.. 

February  24. do 

March  1 1 do , 

March  8 do 

March  15 do 

March  22 do , 

March  29 do 

April  5 do 

April  11 do 

April  17 do 

April  24 do 

Mayl do 

May8 do 

May  15 do 

May  22 do 

May29 do 

June  5 , do 


Feet.  ! 
1.48  I 
1.54 
1.11  I 
1.05  I 
1.06 
0.52  I 
1.05 
1.00  I 
0.82  ' 


1.20 
1.53 
1.63 
1.67 
1.39 
1.10 
1.15 
1.41 
1.34 
1.37 
1.35 


Sec.-Jt. 

30 

39 

15.1 

12.9 

13.6 

1.0 
16.8 
15.7 

9.1 

0 

0 

0 
24 
44 
50 
57 
40 
26 
28 
39 
35 
36 
36 


Date. 


Hydrographer. 


Gaee  I    Dis- 
helgnt  charge. 


June  12 '  R.  R.  McCoslin... 

June  18 W.V.Hardy 

June 26 ,  R.  R.  McCoslin... 

July  5 do 

July  10.? do 

July  17 1 do 

July  24 do 

July  31 do 

-\ug.    7 do 

August  14 do 

August  21 do 

August  28 do 

September  4 do 


W. 


V.  Hardy. 

do 

do 


September  11 
September  25 

October  9 

October  16....  j do... 

October  23 do... 

November  13..  i do... 

November  18..  | do... 

November  30. do. . . 

October  30 do... 

November  6 do. . . 


Feet. 
1.32 
1.30 
1.35 
1.33 
1.34 
1.35 
1.34 
1.34 
1.12 
1.12 
1.17 
1.27 
1.34 
1.42 
1.23 
1.30 
1.32 
1.27 


0.42 
0.90 


Sec.-ft. 
37 
30 
36 
34 
33 
34 
33 
I  33 
22 
22 
24 
31 
39 
43 
36 
40 
45 
38 
0 
0 

5.4 
18.3 
0 
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Mean  daUy  height  in  feet,  of  ALamiioe  canal  near  CaUxieo,  Col.,  for  1906, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Tkc. 

1 

1.5 

1.5 

1.5 

1.45 

1.45 

1.4 

1.45 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.45 

1.5 

1.15 

1.1 

1.1 

1.1 

1.05 

1.1 

1.1 

1.1 

1.0 

1.05 

1.15 

1.2 

1.2 

1.2 

1.25 

1.2 

1.1 

1.2d 

1.1 

.95 

.95 

.95 

.9 

.7 

.5 

.5 

.5 

.5 

.5 

.55 

.65 

1.05 

1.05 

1.06 

1.05 

1.05 

1.05 

1.0 

1.0 

1.05 

1.1 

.8 

.75 

0.8 
.8 
.6 

•4 

.35 

.35 

.3 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.15 

.65 

.7 

.7 

.85 

.9 
1.3 
1.4 
1.3 

1.35 

1.5 

1.6 

1.55 

1.5 

1.55 

1.6 

1.6 

1.6 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.7 

1.75 

1.35 

1.4 

1.55 

1.45 

1.4 

1.4 

1.4 

1.4 

1.25 

1.15 

1.15 

1.1 
1.1 
1.1 

1.1 

1.1 
1.1 
1.1 
1.15 
1.2 
1.25 
1.3 
1.4 
1.4 
1.4 
1.4 
1.3 
1.2 
1.2 
1.2 
1.26 
-1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.85 
1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.35 

1.3 

1.3 

1.3 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 
1.3 
1.35 
1.35 
'  1.35 
1.35 
1.35 
1.35 
1.35 
1.36 
1.35 
1.35 
1.35 
1.35 
1.35 
1.36 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 

1.05 
9 
1.05 
1.1 
1.1 
1.1 
1.1 
1.1 
1.15 
1.15 
1.15 
1.15 
1.15 
1.1 
1.1 
l.l 
1.1 
1.1 
1.15 
1.2 
1.2 
1.15 
1-2 
1.25 
1.25 
1.25 
1.3 
1.3 
1.3 
1.25 
1.3 

1.4 

1.4 

1.35 

1.35 

1.3 

1.35 

1.45 

1.45 

1.4 

1.4 

1.4 

1.45 

1.5 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

1.4 

1.45 

1.45 

1.4 

1.2 

1.25 

1.25 

1.2 

1.1 

1.15 

1.1 

1.1 

1.25 

1.15 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

1.35 

1.35 

1.35 

1.25 

1.2 

1.2 

1.15 

1.25 

1.25 

1.2 

1.2 

1.15 

1.15 

1.15 

.9 

.8 

a45 
.45 
.2 
.1 
.0 
.15 
.25 
.3 
.3 
.3 
.25 
.3 
.3 
.25 
.3 
.3 
.25 
.2 
.2 
.2 
.15 
.15 
.15 
.2 
.25 
.25 
.35 
.4 
.35 
.25 

a2 

2 

.a 

3 

.25 

4      

.2 

5 

« 

6 

.2 

7        

2 

8 

.2 

9 

.2 

10 

.2 

11                 .  ... 

2 

12 

.25 

13 

14 

15      

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Estimated  monthly  discharge  of  Alamitos  canal  near  Calexwo,  Col.,  for  1906. 


Month. 


Jauuary . . . 
February . . 

March 

AprU 

May 

June 

July  

August 

September. . 

October 

November. 


The  period. 


Discharge  in  second-feet 


Maximum.  Minimum.      Mean. 


0 
28 
25 
30 
32 
11 
28 
18 

0 


26.6 
11.4 

4.9 
45.6 
31.8 
34.4 
.13.9 
23.9 
40.8 
35.8 

2.7 


Total  in 


1,636 
633 

m 
2,n4 

2.oi: 

2.0M 
1,470 
2,42* 
2.201 
161 


17,« 
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Discharge  meastwemerUs  of  Main  canal  near  Cdlexico,  CaL.y  in  1906. 


Date. 


Januarys 

January  11 . . 
January  18 . . 
January  26 . . 
February  2 . . 
February  15 . 
February  17 . 
February  23 . 

March  1 

Man:h8 

March  15 

March  22 

March  29.... 

Aprils 

April  11 

April  17 

April  24 

Mayl 

Mays 

May  15 

May22 

May29 

June5 


Hydrogmpher. 


W.V.  Hardy.... 

....do 

....do 

....do 

....do... 

....do 

R.  R.  McCoslin . . 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Oaee 
leight. 


heigl 

Feet. 
3.90 
4.20 
4.50 
4.20 
4.18 
4.09 
4.15 
3.95 
4.49 


3.52 
4.79 
4.84 
4.98 
5.04 
4.91 
4.47 
4.42 
4.34 
4.24 
4.32 
4.19 


Dl8-     1 
charge,  l. 


Dat«.  Hydrographer.    |j^^W 


See.  ft.  II 

439  , 

524  I, 
567 

510  'I 

507  II 

485  , 

472  1 1 

447  I 

595  \i 

oi; 

410  l| 

651  || 

675  1 1 

729  I 

735  ,' 

725  |l 

648  I 


562    , 

595  I' 
566  :| 


June  12 

June  18 

June  26 

Julys 

July  10 

July  17 

July  24 

July  31 

August? 

August  14 

August  21 

August  28 

September  4.. 
September  U . 
September  25 . 

October  2 

October  9 

October  16 

November  3 . . 
November  6.. 
November  13 . 
November  18 . 
November  30 . 


R.  R.  McCoslin. 

do 

....do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

W.V.Hardy... 

....do 

...,do 

do 

....do 

do 

....do 

....do 

....do 

....do 


Feet. 
4.17 
4.1i 
4.23 
4.25 
4.38 
4.36 
4.32 
4.23 
4.29 
4.33 
4.33 
4.29 
4.30 


4.27 


4.29 
4.30 
2.90 
3.60 
3.60 
3.55 
3.50 


Dis- 
charge. 

Sec.  ft. 
5/5 
540 
5/1 
5.2 
567 
582 
583 
580 
556 
562 
540 
536 
558 

0 
551 

0 
559 
546 
296 
380 
380 
378 
376 
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Mean  daily  gage  height,  in  feet,  of  Main  canaL  near  CaUxieo,  Col.,  far  1905. 


Day. 


1. 

2. 

3., 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 


24. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

3.9 
3.95 
3.9 
3.85 
3.85 
3.75 
3.7 
3.75 
3.05 
4.2 
4.2 
4.4 
4.55 
4.4 
4.3 
4.35 
4.4 
(4.5) 
4.5 
4.55 
4.5 
4.55 
4.5 
4.35 
4.25 
4.2 
4.05 
3.95 
3.9 
3.85 
3.85 


Feb.     Mar. 


4.05 

4.2 

4.25 

4.15 

3.95 

3.8 

3.8 

3.8 

3.85 

3.85 

3.85 

3.85 

3.8 

3.95 

4.1 

4.2 

4.1 

4.05 

4.05 

4.0 

3.9 

3.9 

3.95 

4.1 

4.3 

4.4 

4.5 

4.5 


4.5 
4.45 
4.06 
C) 

(«) 

(«) 

C«) 

(«) 

(«) 

(«) 

(«) 

C«) 

(«) 

(°) 

(») 

(«) 

(*) 

(«) 

(«) 

(1.6) 

3.35 

3.5 

3.8 

4.15 

(4.5) 

(4.8) 

(4.8) 

(4.8) 

(4.8) 

.4.8 

4.7 


Apr. 


4.7 

4.85 

4.95 

4.9 

4.85 

4.9 

4.95 

4.95 

5.0 

5.0 

6.0 

5.0 

5.0 

5.0 

5.06 

6.05 

5.05 

5.1 

6.1 

5.0 

5.0 

5.0 

4.9 

4.95 

4.9 

4.9 

4.9 

4.9 

4.8 

4.6 


May. 


4.45 

4.4 

4.4 

4.4 

4.45 

4.4 

4.4 

4.45 

4.45 

4.4 

4.4 

4.45 

4.45 

4.4 

4.35 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.25 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.2 

4.2 


June.  I  July.     Aug. 


4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.25 

4.2 

4.2 

4.25 

4.2 

4.2 

4.2 

4.2 

4.25 

4.3 

4.3 

4.25 

4.25 

4.25 

4.25 

4.25 

4.26 


4.25  { 

4.25 

4.25 

4.25  I 

4.25 

4.25 

4.3    j 

4.35 

4.35 

4.36 

4.35 

4.35  I 

4.35  ! 

4.35  , 

4.35 

4.35 

4.35 

4.35 

4.35  ' 

4.35  1 

4.35 

4.3 

4.3 

4.3 

4.35 

4.3 

4.3 

4.3 

4.3 

4.3 

4.26 


4.2 

4.2 

4.2 

4.25 

4.25 

4.25 

4.3 

4.3 

4.3 

4.3 

4.35 

4.35 

4.36 

4.35 

4.35 

4.35 

4.35 

4.35 

4.35 

4.35 

4.36 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 


Sept.     Oct. 


4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
(«) 
(«) 
(«) 
(«) 
(«) 
.6 
2.0 
2.5 
2.96 
3.1 
3.15 
3.15 
3.6 
3.9 
4.06 
4.2 
4.36 
4.36 
4.3 
4.26 
4.25 
4.26 
4.26 
3.1 


I 


(«) 
(«) 
(«) 
(«) 

3.95 

4.2 

4.25 

4.2 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.35 

4.35 

4.35 

4.3 

4.3 

4.3 

4.3 

(«) 

(«) 

(•») 

(«) 
.1 
.8 
.86 

1.7 

1.7 


Nov.     D«c 


2.3 
2.9 
3.22 
3.55 
3.45 
(3.55) 
(3.6) 
(3.6)  , 
(3.6) 
(3.6) 
3.6 
3.6 
3.6    • 
3.6 
(3.6) 
(3.6) 
(3-6) 
3.6 
3.55 
3.4 
3.4 
3.4 
32 
3.05 
3.05 
306 
305 
3.05 
3.4 
3.45 


34 
345 
375 
3.5 
39 
395 
S.95 
395 
3.95 
36 


I 


o  No  flow. 
Note.— Gage  heights  In  parentheses  are  estimated. 

Estimated  mcnihly  discharge  of  Main  canal  near  CaHexico,  Cal.^for  1905. 


Month. 


January 

February.. 

March 

April 

May 

June 

July , 

August 

September. , 

October 

November.. 


The  period . 


Diachar 
Maximum. 

ge  in  secon 
Minimum. 

i-feet. 
Mean. 

Total  in 
acre-lipct. 

600 

396 

500 

30,740 

695 

416 

470 

26,100 

672 

0 

261 

16,060 

752 
648 
582 

634 
566 
548 

719 
596 
570 

42,780 
36,770 
33,930 

593 

556 

575 

35.360 

568 
570 
561 
390 

536 
0 
0 

220 

553 

309 
328 
351 

34,000 
21,960 
20,170 
20,890 

318.700 
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Discharge  measurements  of  Boundary  canal  near  CalexicOf  Cal.f  in  1906. 


Bate. 


Januarys ... 
January  11  .. 
January  18'.. 
January  2^  . . 
Febniary  2.. 
February  9.. 
February  17  . 
Pebriiary  83  . 

March  1 

March  6 

March  8 

March  22  ... . 

March  29 

Aprils 

April  11 

April  17 

April  24 

Mayl 

Mays 

May  15 

May22 

May  29 

June5 


Hydrographer. 


W.V.Hardy.... 

....do 

....do 

do\ 

....do 

....do 

R.  R.  MoPoslin.. 
....do 


.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


ht. 


Feet. 

0.80 

.98 

1.00 


.99 
.95 
.79 
.96 
1.00 


.80 
.85 
.99 
1.00 
1.08 
.83 
.83 
.74 
.71 
.85 
.90 


Dis- 
charge. 

Sec.-ft 
6.4 
8.6 
8.9 
7.8 
9.1 
8.3 
5.3 
8.3 
10.0 
0 
0 

7.8 
6.2 
8.5 
10.4 
11.7 
13.0 
6.1 
7.5 
6.1 
5.1 
8.0 
8.4 


Date. 


Hydrographer. 


Gaee      DIs- 
heignt.  charge. 


June  12 i  R.  R.McCoslin.. 

June  18 1 do 

June  26 , do 

Julys ' do 

July  10 t do 

July  17 1 do 

July  24 do 

July  31 1 do 

August? I do 

August  14 . do 

August  21 1 do 

August  28 I do 

September  4.  .i do 

September  11.' do 

October 2 W.V.Hardy  .... 

October  6 1 do 

October  9 i do 

October  16 do 

October  18 do 

October  30. ...  I do 

November  13  .' do 

November  18 do 

November  30 do 


Feet. 
0.35 
1.00 
.91 
.93 
.78  I 
.77 
.96  ' 
.87  I 
.83  I 
.78  I 
.79 
.79 
.80 


.90 
.87 
.80 
.25 
.85 
.90 
.95 
1.03 


;  Sec.-ft. 
0.22 
11.0 

I        '-' 
6.4 

4.8 

4.2 

6.6 

5.3 

6.2 

5.7 

5.7 

4.8 

3.8 

0 

0 

8.4 

5.3 

5.0 

0 

8.0 

8.4 

7.0 

12.7 


Estimated  monthly  discharge  of  Boundary  canal  near  CalexieOf  Cal.,for  1906. 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


8.9 
9.8 

10.0 

13.0 
8.0 

11.0 
6.8 
6.2 
6.0 
8.0 

12.7 


6.0 
6.1 
0 

7.0 
5.1 
.2 
4.2 
4.4 
0 
0 
7.0  I 


8.1 
7.8 
3.6 
10.2 
6.5 
7.9 
5.4 
5.6 
3.8 
4.4 
9.0 


Total  in 
acre-feet. 


498 
433 
221 
607 
400 
471 
332 
344 
227 
271 
536 

4,340 
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Discharge  measurements  of  Wisteria  canal  near  C€dexicOf  Col.,  in  1905. 


Date. 


January  5  . . . 
January  11  . 
January  18 . . 
January  25 . . 
February  1 . . 
February  10  . 
February  18 . 
February  25  . 

March  1 

March  15  .... 

March  23 

March  29  .... 

Apriie 

AprU12 

AprillS 

April  26 

May2 

May9 

May  16 

May  23 

May  30 

June6 


Hydrographer. 


W.V.Hardy. 

do 

do 


....do 

....do 

....do 

....do 

R.R.McCoslin.. 

do 

do 

do 


.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


Feet. 
1.12 
.15 
.52 
.92 
.80 


.90 

1.05 

1.29 

1.00 

.95 

.50 

.85 

.43 

.63 

.42 

.38 


Dis- 
charge. 


Sec-ft. 

3.0 

0 

7.7 
22 
16.6 

0 

0 

0 

0 

0 

0 
2b 
64 
47 
33 
32 
13.1 
26 
12.2 
17.1 
12.1 
11.0 


Date. 


June  13 

June  19 

June  26 

Julys. 

July  11 

July  18. 

July  25. 

August  1 

August  8 

August  15 

August  22 

August  29 

Septembers.. 
September  12. 
September  26 . 

October  3 

October  11 

October  18 

October  31 

November  7  . . 
November  14  . 
November  21  . 


Hydrographer. 


'hei^ 


R.  R.McCoaUn. 
W.V.Hardy... 
R.R.McCosUb. 
....do 


....do 

....do 

W.V.H^rdy. 
....do 


....do 

R.R.McCoslin. 
W.V.Hardy... 
R.R.McCoslin. 
W.V.Haidy... 

....do 

....do 

....do 

....do 


.do. 


..-.do 

...do 

....do 

....do.... 


Feet. 

0.35 
.57 
.38 
.30 
.96 
.66 


.60 
.00 
.40 


.16 


Dis- 
charge^ 

Sec.^i. 
10.6 
13.5 
10.6 

9.4 
SI 
17.8 

0 

7.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12.  S 
14 
12 

0 

0 


a  Estimated. 
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DaUy  gage  height,  in  feet,  of  WisUria  canal  near  Calexico,  Cdl.ffor  1906. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

0.95 

a8 

.9 

.8 

1.16 

.8 

1.1 

1.0 

1.1 

.55 

1.1 

.3 

1.25 

.0 

1.3 

.0 

.95 

.0 

.95 

.0 

.15 

.0 

.1 

.3 

.1 

.2 

.0 

.25 

.0 

.3 

.0 

.35 

.6 

.26 

.2 

.1 

.65 

.0 

.8 

.0 

.8 

.0 

.8 

.0 

.8 

.0 

.9 

.0 

.9 

.0 

1.0 

.2 

1.1 

.2 

1.0 

.3 

1.0 

1.0 

.8 

Mar.     Apr. 


I 


0.25  j 
.2 

.2    1 
.2    ! 

.2    I 
.2 

.2  I 
.15, 
.15 
.15  I 
.15  1 
.35! 
.35  , 
.40 
.35  I 
.3  I 
.3  I 
.3    I 

V 

.5  j 
.5  I 
.8  i 
.8  I 
.8  , 
.65  I 
.6 
.8 
.9 

1.0 

1.15 


1.5 

1.2 

1.7 

1.8 

1.6 

1.65 

1.7 

1.6 

1.5 

1.45 

1.35 

1.15 

1.1 

.95 
1.0 
1.0 
1.0 
1.0 

.8 

.7 

.65 
1.0 

.1 

.9 
1.1 
1.15 

.9 

.45 

.4 

.35 


May. 


0.3 


June. 


July. 


0.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.95 
1.8 
1.1 
1.0 
1.0 

.9 

.6 

.65 

.5 

.6 

.5 

.45 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.35 


Aug. 


0.35 
.06 
.05 
.06 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 


Sept. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Oct. 


0.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

0.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.45 
.45 
.0 
.0 
.0 
.0 
.05 
.05 
.6 


Nov. 


0.6 
.6 
.6 
.6 
.0 
.4 
.4 
.76 
.75 
.0 
.0 
.0 
.0 
.0 
.5 
.0 
.0 
.0 
.0 
.0 
.15 
.35 
.35 
.1 
.0 
.0 
.0 
.0 
.0 
.0 


Estimated  nunMy  discharge  of  Wisteria  canal  near  Calexico,  Cal.yfor  1905. 

Discharge  in  second-feet. 


Month. 


January 

February.. 

March 

April 

May 

rfune 

July. 

August 

September. , 

October 

November. , 


The  period. 


Maximum.  Minimum.      Mean 


17.9 
3.8 
7.1 

39.5 

16.7 
9.6 

14.2 

.4 

.0 

5.4 

5.6 


Total  in 
acre-feet 


1,100 

211 

436 

2,325 

1,027 

572 

873 

25 

0 

332 

334 

7,261 
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Disdiarge  meaauremenis  of  Tamarack  canal  near  Imperial,  Cal.,  in  1905. 


Date. 

Hydrograpber. 

Gage 
Feet. 

Dis- 
charge. 

Date. 

Hydrogiapher. 

i  Gaee 
bel^t. 

!    Dis- 
•chaiipr. 

May25 

June  1 

June  8 

June  14 

W.  V.  Hardy 

Sec-ft. 
52 
51 
56 
43 
14 
a40 
a40 

October  19 . . . 
October  26 . . . 
November  2.. 
November  9.. 
November  16. 
November  23. 

W.V.Hardy  ... 

do 

do 

do 

Feet.     See.-ft. 
«« 

R.  R.  McCoslin... 
W.V.Hardy.... 
do 

1.70 
1.80 
1.64 
14.50 

«40 
a40 

.40 

June  22 

do 

do 

<i40 

October  4 

do 

....do 

1 

■  30 

October  12 . . . 

..  .do 

aEstimated. 
Iknly  gage  height,  in  feet,  of  Tamarack  canal  near  Imperial,  Cal.,  for  1905. 


Day. 


June. 


Day. 


1.7    1 

7 

1.68  1 

8 

1.7    ' 

9 

1.55 
1.65 

10 

11 

1.75 

12 

June. 

1.8 

1.8 

1.8 

1.9 

1.95 

2.05 


Day. 

June. 

13 

1.35 

1.65 

1.65 

1.6 

1.65 

1.7    j 

14 

15. 

18 

17 

18 

Day. 

19 

20 

21 

22 

23 

24 


June. 


Day 


June. 


1.65      25 1.2 

1.75      26 1.05 

1.5       27 1.0 

1.45      28 9 

1.35      29 9 

1.2    J  30 7 


Estimated  jnonthly  discharge  of  Tamarack  canal  near  Imperial,  Ci 

d.,  for  1905. 

l-feet. 

To 

Mean.       ^ 

Month. 

Discbai 
Maximum. 

•ge  in  seconc 
Minimum. 

taJm 

June 

34.3 
r40) 

2.041 

July 

2.4fi0 

August 

1 

:illl 

2.460 

September 

2,380 

October 

2,460 

November .                                              

2,380 

The  period 

14.I8D 

Note.— Monthly  means  in  parenthesis  estimated  in  the  field. 
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ToUd  amowni  of  water  {in  acre-feet)  entering  the  Imperial  V alley  through  irrigation  canals  at 
international  boundary ,  January  to  November j  1905,  indugive. 


Canal. 

January. 

263 

249 

1,100 

February. 

March. 

April.      1 

May. 

June. 

Hemlock 

555 

216.5 

211 

658 

110.5 

436 

1,149 

303.5 
2,351      1 

965 

200 

1,027 

839 

Boundary 

235  5 

Wisteria 

572 

Tamarack 

2,041 
1,964 
33,917 
2,047 
8,926 

New  Holt,  or  No.  7 

1 

1,107 

36,770 

1,955 

9,340 

Mfiln   .    .      

30,744 
1,636 
1,625 
5,500 

26,102 

633 

1,162 

8,330 

16,048 

301 

3,530 

9.223 

42,783      ' 
2,714 
12,377      ' 

AlamitoB 

Holt,  or  No.  5  Main 

Alamo  Channel 

Total 

41,017 

37,209 

30,306 

61,677      ! 

51,370 

50,541 

Canal. 


Hemlock 

Boundary 

Wisteria 

Tamarack 

New  Holt,  or  No.  7.. 

Main 

Alamitos 

Holt,  or  No.  5  Main  . 
Alamo  Channel 


Total. 


July. 

670 
166 
873 
2,460 
2,029 
35,355 
2,081 


August. 


T 


172 
25 
2,460 
2,029 
34,003 
1,470 
9,223 


September.     October.     November.  '     Total. 


482 

113.5 

0 

2,380 

1,964 

21,957 

2,428 

8,569 


461 
135.5 
332 
2,460 
2.029 
20,168 
2,201 
5,940 


274 

268 

334 

2,380 

1,964 

20,886 

161 

1,607 


1 

52,860  I    50,021 


■f 


3/,  893 


33,726 


27,874 


6,055 
2,170 
7,261 
14, 181 
13,086 
318,733 
17,630 
71,428 
23,053 


474,494 


Total  amount  qfvxUer  (in  acre-feet)  entering  Imperial  Valley,  including  canaU,  New  River,  and 
Alamo  Channd;  also  amount  of  vxute  water  discharging  into  Saltern  Sea  and  amount  used 
for  irrigationf  January  to  November,  1906,  indusive. 


Month. 


January. . . 
February.. 

March 

.\pril 

May 

June , 

July 

August 

September.. 

October 

November. , 


Total. 


Total  discharge 

Imperial  canal 

at  headings 

below  Yuma, 

Ariz. 


Total  discharge 

into  Imperial 

Valley. 


Acre-feet. 

Acre-feet. 

58,100 

55,590 

227,150 

92,913 

288,990 

210,896 

233.550 

223,  i;i 

335, 420 

321,239 

573,020 

622,911 

1,104,620 

1,037,724 

609,030 

597.751 

365,360 

a  353, 360 

468,840 

0  456,840 

500,000 

0  488,000 

Total  discharge  iTotal  amount 

(waste)  into  Sal-  ofwaterused 

ton  Sea.        ilor  irrigation. 


4,764,080 


4,460,3ft=>  I 


Acre-feet. 
35, 
77, 
194. 
182. 
287. 
587, 
978, 
564, 
324, 
435, 
477, 


356 

919 

548 

494  I 

869 

370 

244 

946 

869 

227 

977 


4,155,819 


I 


z-feei. 
20,234 
14,994 
16,348 
40,677 
33,370 
35,541 
50,480 
32,805 
28,491 
21,613 
10.023 


304,576 


a  Estimated. 
Total  amount  of  Irrigated  land  (as  per  examination  made  in  March  and  April,  1905) . .  .acres. . .    79, 591 
Amount  of  water  used  per  acre  (In  acre-feet) 3. 83 
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LAUDS  IBRIOATED  DT  THE  T¥FK11TAT.  TALLET. 

In  April,  1904,  an  examination  was  made  to  determine  the  amount  of  lands  irrigated  in 
the  valJey .  The  gross  area  under  irrigation  at  that  time  was  66,74 1  acres.  A  second  exami- 
nation was  made  in  September  of  the  same  year  by  W.  V.  Hardy,  of  the  Reclamation  Serv- 
ice, and  showed  the  total  area  irrigated  at  that  time  to  be  31,318  acres.  Another  examina- 
tion by  Mr.  Hardy  in  March  and  April,  1905,  gave  a  total  irrigated  area  of  79,591  acres. 

Tlie  examination  of  area  of  irrigated  land  made  in  March  and  April,  1905,  is  used  in  com- 
puting the  amount  of  water  per  acre  used  during  1905.  It  is  probable  that  this  area  was 
greatly  reduced  during  the  summer,  as  areas  for  the  raising  of  hay  and  grain  were  not  again 
used  after  the  crops  were  harvested  until  the  late  fall  months,  when  they  were  again  seeded. 
Large  areas  of  alfalfa  and  Kaffir  com  were  necessarily  irrigated  throughout  the  year. 

DTJTT  OF  WATEE  IS  THE  TMFKllTAT.  YALLET. 

During  the  fall  of  1904  rating  flumes  were  placed  on  two  canals  in  Imperial  Valley  for  the 
study  of  the  duty  of  water.  Two  types  of  soil  were  selected  for  these  investigations,  one 
known  as  "  hard  soil "  and  classified  as  "  Imperial  loam  "  as  shown  on  soil  map  of  Bureau  of 
Soils,  United  States  Department  of  Agriculture.  The  other  type  is  known  as  **8oft  soil" 
and  classified  as  ''Imperial  sandy  loam.'' 

The  location  of  the  investigation  on  ''Imperial  loam"  is  at  the  ranch  of  W.  W.  McKirn, 
7  miles  east  of  Imperial,  being  the  west  half  of  sec.  8,  T.  15  S.,  R.  14  E. 

The  location  of  the  investigation  on  "Imperial  sandy  loam"  is  on  lands  of  the  Califomift- 
Mexico  Land  Company,  3}  miles  east  of  Mexicala  in  Mexican  territory  and  directly  south  of 
the  California-Mexico  boundary  line  in  T.  17  S.,  R.  15  E. 

Permanent  flumes  were  constructed  at  the  head  of  each  of  these  canals  and  a  sufficient 
number  of  measurements  were  made  throughout  the  year  for  rating  then).  Self-recording 
registers  were  placed  at  each  of  these  stations,  and  the  mean  daily  gage  height  was  computed 
from  the  register  records. 

During  1905  the  Imperial  Valley  received  a  very  unusual  rainfall.  The  precipitation  at 
Imperial  was  10.06  inches  for  the  year.  At  Calcxico  the  precipitation  was  9.33  inches  for  the 
year.    The  mean  annual  rainfall  will  probably  not  exceed  3  inches  in  normal  yeaia. 

m'kim  flume. 

Tliis  station  was  established  on  September  23,  1904.  The  amount  of  land  irrigated 
under  this  flume  is  380  acres.  The  soil  is  classified  as  "  Imperial  loam."  The  crops  nusfd 
during  1905  consisted  of  100  acres  in  barley,  which  was  sown  in  October,  1904.  The  cn.«p 
was  only  fair  and  was  used  for  the  pasturage  of  hogs.  The  balance  of  the  area,  280  acns:. 
had  been  previously  planted  to  alfalfa,  100  acres  having  been  sown  in  October,  1902,  and 
100  acres  in  October,  1903.  This  area  in  alfalfa  was  in  fair  condition  at  the  time  the  sta- 
tion was  established.  The  crop  of  1905  was  fair  and  used  only  for  the  pasturage  of  hop^ 
The  supply  of  water  furnished  for  this  area  was  not  enough  for  thorough  irrigation.  Water 
was  taken  from  Alamo  channel  until  March,  1905,  and  up  to  this  time  the  supply  was  buffi- 
cient  for  thorough  irrigation.  After  March,  1905,  water  was  taken  from  Aiamitos  canal 
on  account  of  flood  conditions  in  the  Alamo  channel  which  destroyed  the  levee  at  pobt 
where  the  diversion  was  made.  Tlie  water  supply  received  from  the  Alamit-oe  canal  was  m»t 
enough  for  the  thorough  irrigation  of  this  area  and  crops  suffered  considerably  from  lack  of 
water  after  March. 

The  rainfall  for  this  station  is  taken  from  the  United  States  Weather  Bureau  lecords 
kept  at  Imperial,  Cal. 


COLORAlK)   DRAINAGE   BASIN   BELOW    GILA    BIVEB. 


41 


Monthly  duty  cf  water  under  McKim  flume  during  1905, 


Month. 


January 

February.. 

March 

April 

May 

Juno 

July 

August 

September. 

October 

November., 
December.. 


Total  irrigation 

Total ,  including  rainfall . 


Acre-feet. 


Total. 


Per  acre. 


I  Rainfall  in 
inches. 


"I" 


24.6 
16.7 
12.3 

114.0 
85.6 

108.0 
79.4 
61.0 
71.9 
49.2 
17.9 
49.2 


689.8  I 


0.06 
.04 
.03 
.30 
.22 
.28 
.21 
.16 
.19 
.13 
.05 
.13 


1.81 
2.64 


1.50 
6.12 
1.05 
.15 
.00 
.00 
.07 
.00 
.04 
.00 


10.06 


CAUFORNIA-MEXICX>   LAND  AND  CATTLE   COMPANY'S   PLUME. 

This  station  was  established  November  28, 1904.  It  is  located  3}  miles  east  of  Mexicala. 
The  total  area  irrigated  under  this  flume  is  575  acres.  The  soil  is  classified  as  "Imperial 
sandy  loam."  In  December,  1904,  the  entire  area  was  sown  to  barley,  75  acres  were  cut 
for  hay,  averaging  1^  tons  to  the  acre,  the  balance  of  the  acreage  was  used  for  pasturage. 
The  crop  was  equally  as  good  over  the  entire  area  as  that  on  the  75  acres  which  was  cut 
for  hay.  In  May,  1905,  the  entire  area  was  sown  to  EafBr  com.  This  crop  was  poor  and 
scattering  and  used  in  the  fall  for  pasturage.  This  area  received  an  ample  supply  of  water 
for  the  crops  raised. 

Tlie  rainfall  for  this  station  is  taken  from  the  United  States  Weather  Bureau  records 
kept  at  Oalexico,  Cal. 

Monthly  duty  of  vxUer  under  California-Mexico  Land  and  Cattle  Company* s  flume  during  1906. 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


Total  irrigation 

f  otal,  including  rainfall . 

IRR  177—06 4 


Acre-feet. 


Total. 


67. 
5. 

30. 
113. 
313. 
214. 
332. 
289. 
131. 

91. 

66. 
104. 


1,757.6  , 


Per  acre,  j 

0.12  ' 
.Oil 
.05  I 
•  .20, 
.55  I 
.37, 
.68, 
.50 
.23  ' 
.16  ' 
.11  I 
.18  , 

3.06  I 
3.84  !. 


Rainfall  In 
inches. 


1.50 
3.76 
.91 
.50 
.00 
.00 
.03 
.00 
.13 
.00 
L96 
.54 
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nSGELLAKEOUB  HEABlTBEMEirTB  IN  OOLORADO  BIVER  DRAIirAOE  BASXB. 

The  following  miscellaneous  measurements  were  made  in  canals  in  the  Colorado  River 
drainage  basin  by  W.  D.  Smith  during  1905: 

Miscdlaneous  discharge  measurements  made  in  Colorado  River  drainage  ha^in  in  1905. 


Date.  Locality. 


Feet. 


Area  of  '  Mean  ve-        Di»- 
locity.       charge. 


Sq.ft. 
560 


February  15  . . .    Imperial  canal  in  Mexico  immediately  below 

Quail  River  waste  gate.o  i 

February  28 do , 1  556 

Dwember  17.. .1  Imperial  canal  in  Mexico  immediately  below  I       170  1,640 

Quail  River  cut-off  .«>  | 

December Quail  River  cut-off  in  Mexico  at  point  of  150  |  632 

I      diversion  from  Imperial  canal. ^ 


Ft.  per  sec'  8ec.-ft. 

3.46  1, 937 

3.28  ,  1,821 

3.21  !  5,265 

2.68  U€& 


a  Quail  River  waste  gate  is  in  Mexico,  12  miles  below  heading  No.  1  of  the  Imperial  canal.  Gagingi 
by  means  of  boat  and  cable  were  made  at  this  jwint  February  15  and  28  to  determine  amount  o£  water 
being  carried  to  Imperial  Valley  by  the  canal. 

b  For  location  and  significance  of  this  gaging  see  general  description  of  Imperial  canal,  page  21.  A 
measurement  was  made  by  means  of  boat  and  cable. 

THE  GREAT  BASIN  DRAINAGE. 

GENERAL  FEATITRES. 

The  Great  Basin  drainage  in  California  is  comprised  within  the  subdrainages,  Siena 
Nevada  and  Minor  Great  Basin.  Within  the  Sierra  Nevada  drainage  is  a  limited  area  of 
arid  country  lying  on  the  eastern  slope  of  the  Sierra  Nevadas.  This  area  includes  the 
Susan  and  Owens  River  drainage  basins.  Within  the  Minor  Great  Basin  drainage  lies  the 
Mohave  River  drainage  basin.  Having  no  outlet  to  the  sea,  the  entire  drainage  of  these 
basins  is  lost  mainly  through  evaporation  from  the  lakes  and  sinks  in  which  the  waters  of 
these  rivers  collect. 

SXJSAN  RIVER  DRAINAGE  BASIN. 

BESOKIPTIOK  OP  BA8IK. 

Susan  River  has  its  source  in  the  Sierra  Nevada  in  northeastern  California,  and  flows 
eastward,  discharging  into  Honey  Lake — one  of  the  landlocked  lakes  of  the  Great  Basin — 
of  which  it  is  the  principal  feeder.  A  considerable  area  of  land  is  irrigated  from  the  waters 
of  the  river  below  the  gaging  station,  and  during  the  last  ten  or  twelve  years  several  pro- 
jects have  been  started  for  irrigating  other  extensive  areas  by  the  storage  of  its  waters 
both  above  and  below  the  town  of  Susan ville. 

STJBAN  BIYEE  KEAB  SUBASTILLE,  GAL. 

This  station  was  established  June  3,  1900,  by  L.  H.  Taylor.  It  is  located  about  three- 
fourths  of  a  mile  southwest  of  Susan  ville,  at  the  electric  light  plant. 

The  channel  is  straight  for  150  feet  above  and  250  feet  below  the  station.  The  current 
is  swift.  There  is  a  riffle  immediately  above  the  cable.  The  right  bank  is  high  and  is  com- 
posed of  clay  covered  with  vegetation.  It  is  not  liable  to  overflow.  The  left  bank  is  k»w. 
liable  to  overflow,  and  covered  with  a  sparse  growth  of  willows.  The  bed  of  the  stream 
is  composed  of  gravel  and  cobblestones  and  is  permanent.  A  short  distance  above  the 
station  a  small  irrigating  ditch,  known  as  the  ''Masten  ditch,"  is  taken  out  on  the  right 
bank. 

High-water  measurements  are  made  by  means  of  a  cable  and  car.  Measure^ments  at 
low  and  ordinary-  stages  are  made  by  wading.  The  initial  point  for  soundii^gs  is  a  post  in 
the  fence  in  line  with  the  cable,  34.8  feet  from  the  cable  support  on  the  left  bank. 
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On  December  20,  1903,  the  station  was  reestablished,  and  the  datum  of  the  gage  was 
raised  2.00  feet.  A  gage  is  also  placed  in  the  flume  near  the  head  of  Alasten  ditch.  During 
1905  the  gage  was  read  once  each  day  by  James  Branham.  Bench  marks  were  established 
as  follows:  (1)  A  nail  in  the  fenc-e.post  which  is  used  as  the  initial  point  for  soundings; 
elevation,  11.35  feet.  (2)  A  nail  in  the  cable  post;  elevation,  9.00  feet.  (3)  A  nail  in  the 
Cottonwood  tree  to  which  the  cable  is  attached;  elevation,  10.00  feet.  Elevations  refer 
to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

,  pp  204-205;  133,  p  197. 


Discharge  measurements  of  Susan  River  near  SusanvHUy  Cal.y  in  1906. 


Date. 

i 

Hydrographer. 

Width. 

Area  of 
section. 

Mean     i 
velocity. 

Ft.per8ec.\ 

hellSit. 
Feet.     1 

Dil^- 
charge. 

Feet. 

Sq.ft. 

Sec.-fi. 

March  21 

J.  Branham 

'         44 

92 

4.79, 

6.60  , 

441 

May  12. 

do.. 

29 

48 

3.27  j 

5.40 

157 

Jimel2. 

do.. 

1          25 

31 

2.32  ' 

4.70, 

72 

June  25 

do.. 

24 

18 

1.66  I 

4.20 

30 

July  23. 

do.. 

18 

10.8 

1.19  1 

3.85 

12.8 

August  29 

do.. 

'          14 

8.1 

0.85 

3.76 

6.0 

September  26 . 

.' do.. 

1 

19 

i 

13.6 

1.13 

4.00 

16.4 
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Daily  gage  height,  inftei,  of  Susan  River  near  SuaanvSUy  Cal.,for  1905. 


Day. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18., 
19., 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28.. 
29.. 
30.. 
31.. 


Jan. 

Feb. 
5.2 

Mar. 
5.25 

Apr. 
6.15 

May. 

June. 
5.15 

July. 
4.1 

Aig. 
4.1 

Sept. 
3.8 

Oct. 
3.8 

Nov. 

'^^ 

4.95 

5.95 

4.0 

4.0 

4.8 

5.2 

5.25 

5.95 

6.9 

5.1 

4.1 

4.1 

3.8 

3.8 

4.0 

4.0 

4.75 

5.2 

5.25 

5.95 

5.8 

5.06 

4.45 

4.1 

3.8 

3.9 

4.0 

4.0 

4.7 

5.2 

5.25 

5.9 

5.8 

5.05 

4.8 

4.1 

3.8 

3.95 

4.0 

4.0 

.4.65 

5.15 

5.25 

5.9 

5.65 

5.0 

4.6 

4.1 

3.85 

3.95 

4.0 

4.0 

4.6 

5.05 

5.25 

6.0 

5.55 

5.0 

4.4 

4.1 

3.85 

3.95 

4.0 

4.0 

4.6 

4.85 

5.25 

6.1 

5.5 

5.0 

4.25 

4.1 

3.85 

4.0 

4.0 

4.0 

4.55 

4.85 

5.25 

6.1 

5.5 

4.9 

4.1 

4.0 

3.85 

3.95 

4.0 

4-0 

4.55 

4.75 

5.2 

6.1 

5.5 

4.85 

4.1 

3.9 

3.85 

3.9 

4.0 

4  0 

4.55 

4.8 

5.2 

6.2 

5.45 

4.75 

4.0 

3.8 

3.85 

3.9 

4.0 

4.U 

4.55 

4.7 

5.2 

6.1 

5.4 

4.7 

4.0 

3.8 

3.9 

3.9 

4.0    1 

4  0 

4.6 

4.65 

5.4 

6.1 

5.4 

4.7 

4.0 

3.8 

3.9 

3.9 

4.0 

4.0 

4.65 

4.55 

5.9 

6.1 

5.35 

4.65 

3.95 

3.8 

3.9 

3.9 

4.0 

4.0 

4.7 

4.5 

5.9 

6.1 

5.3 

4.65 

4.2 

3.8 

3.85 

3.9 

4.0 

4.0 

4.7 

4.45 

6.05 

6.1 

5.3 

4.6 

4.2 

3.75 

3.85 

3.9 

4.0 

4.0 

4.7 

4.45 

6.1 

6.1 

5.4 

4.5 

4.2 

3.75 

3.8 

3.9 

4.0    1 

4.0 

4.7 

4.5 

6.05 

6.05 

5.4 

4.5 

4.0 

3.75 

3.8 

4.0 

4.0    1 

4.0 

4.65 

4.55 

6.0 

6.05 

5.4 

4.4 

4.0 

3.75 

3.8 

4.05 

4.0 

4.0 

4.65 

5.05 

6.6 

6.05 

5.4 

4.4 

4.1 

3.75 

3.9 

4.0 

4.0 

1-0 

4.65 

5.35 

6.25 

5.95 

5.4 

4.4 

4.05 

3.75 

3.9 

4.0 

4.0 

4.0 

4.65 

5.35 

6.45 

5.8 

5.4 

4.3 

•3.9 

3.8 

3.95 

4.0 

4.0 

4.U 

4.8 

5.25 

6.15 

5.8 

5.4 

4.3 

3.9 

3.8 

3.95 

4.0 

4.0 

40 

5.5 

5.1 

6.1 

5.8 

5.35 

4.25 

3.85 

3.8 

3.95 

4.0 

4.05 

4  i) 

5.4 

5.1 

6.05 

5.85 

5.35 

4.2 

3.85 

3.75 

3.95 

4.0 

4.05 

4.0 

5.2 

5.2 

5.85 

5.9 

5.3 

4.2 

3.85 

3.75 

3.95 

4.0 

4.1    1 

4.0 

4.95 

5.2 

6.9 

6.0 

5.3 

4.2 

3.85 

3.75 

4.0 

4.0 

4.1    ' 

4.0 

4.9 

5.25 

6.3 

6.0 

5.3 

4.2 

3.8 

3.75 

3.9 

4.0 

4.1 

10 

4.9 

5.25 

6.1 

6.0 

5.25 

4.2 

3.8 

3.75 

4.0 

4.0 

4.05  . 

4.0 

4.85 

6.0 

6.0 

5.25 

4.15 

3.75 

3.8 

3.95 

4.0 

4.05  ' 

4  0 

4.8 

6.1 

6.0 

5.2 

4.15 

3.75 

3.8 

3.9 

4.0 

4.0 

4.0 

4.8 

6.0 

5.2 

4.1 

3.8 

4.0 

4.0 

Station  rating  taJhie  for  Susan  River  near  SusanviUe,  Cat.,  from  January  1  to  December  .il, 

1905. 


^.   '^>l-harge.,    ,^^,^ 


lieigl 

Feet. 
3.75 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Second-feet. 
7 
9 
13 
18 
24 
JO 
37 
44 
51 


Feet. 
4.60 
4.70 

4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 


Second-feet.'      Feel.      Second-feet.       Feet.      Seeond-feel 
59 


Discharge. 


Gage 
St. 


hpig] 


Discharge. 


Gage 
height. 


Diflchargp. 


77 
87 
98 
110 
123 
137 
152 


.5.50 

168 

6.40 

5.60 

185 

6.50 

5.70 

2o;j 

6.  GO 

5.80 

222 

6.70 

5.90 

242 

6.80 

«.00 

262 

6.90 

6.10 

284 

6.20 

307 

6.30 

331 

410 
440 
470 


Note.— The  above  table  is  based  on  11  discharge  measurements  made  during  1904  and  1905  and  is  wtll 
defined. 
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Estimated  irunMy  discharge  of  Susan  Rir>er  near  StutanvHUt  Oal.ffor  1905. 
[  Drainage  area,  256  square  miles. j 


Month. 


January 

February 

March . 

April 

May 

June 

July 

August 

Septcimber 

October 

November 

December 

The  year 


Dischai 

-ge  in  second- 
Minimum.  1 

55| 

feet. 
Mean. 

Total  in 
acre-feet. 

Run-c 

Second-feet 

per  square 

mile, 

0.300 

>fr. 

Maximum. 

Depth 
in  inches. 

168 

76.9 

4,728 

0.346 

144 

48  . 

96.9 

5,382 

.379 

.395 

500 

123  1 

234 

14,390 

.914 

1.05 

307 

222 

264 

15,710 

1.03 

1.15 

252 

123 

460 

9,838 

.625 

.721 

116 

27' 

61.3 

3,648 

.239 

.267 

77 

'\ 

23.4 

1,439 

.091 

.105 

24 

7I 

12.1 

744 

.047  1 

.054 

18 

o| 

12.3 

732 

.048 

.054 

21 

0| 

15. 7 

965 

.061  ' 

.070 

24 

18 

19.0 

1,131 

.074 

.083 

18 

18| 

18.0 

1,107 

.070 

.081 

500 

^1 

82.8 

59,810 

.323 

4.38 

JOiW  CRSEl 

:  AT 

MEXB. 

TT.T.VTTT.1 

B,   OAL. 

This  station  was  established  Juno  18,  1904,  by  S.  Q.  Bennett.  It  is  located  at  the  old 
bridge,  100  feet  above  the  present  wagon  bridge  at  Merrillville. 

The  channel  is  straight  above  and  below  the  bridge  for  100  feet.  The  banks  on  each 
side  are  low,  but  not  subject  to  overflow,  and  there  is  very  little  fluctuation  in  the  discharge 
of  the  creek.     The  bed  of  the  stream  is  composed  of  gravel  and  is  not  subject  to  much  change. 

Dischai^.  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  on 
the  left  bank  of  the  stream. 

The  gage  is  a  staff  fastened  vertically  to  the  left  end  of  the  bridge.  During  1905  the  gage 
was  read  once  each  day  by  R.  W.  Hurlbut. 

A  description  of  this  station  and  gage  height  and  dischaige  data  are  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey,  pages  19^200. 
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Daily  gage  height,  in  feet,  of  WHlow  Creek  at  MerriUvilU,  Cal.,  in  1905. 


Day. 

Jan. 

Feb. 

1.1 
l.I 
1.1 
1.05 
1.1 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
1.0 
1.0 
1.0 
1.25 
1.15 
1.05 
1.05 
1.05 
1.0 
1.0 
1.05 
1.0 
1.0 

Mar. 

0.95 
1.0 
1.0 
1.0 
.95 
.95 
1.0 
1.06 
1.0 
1.0 
1.0 
1.0 
1.05 
.95 
1.05 
1.1 
1.1 
1.05 
1.1 
1.05 
1.05 
1.05 
1.05 
1.0 
1.0 
1.1 
1.1 
1.0 
1.1 
1.05 
1.05 

Apr. 

1.1 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
-95 
.95 
.95 
.95 
.9 
.9 

May. 

0.9 
.9 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
1.0 
1.05 
1.1 
1.05 
1.0 
.95 
.9 
.9 
.9 
.9 
.9 
,9 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.0 
.95 
.95 
.95 

June. 

0.95 
.95 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.96 
.96 
.95 
.95 
.95 
.95 
.95 
.95 
.9.5 
.95 
.9 

July. 

0.9 
.9 
.9 
,9 
.9 
.9 
.9 
.9 
.9 
.95 
.95 
1.05 
1.05 
1.0 
1.0 
1.0 
.95 
.93 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.96 
.95 
.95 
.95 

Aug. 

0.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1,0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Sept. 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

,.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.1 

1.15 

1.2 

1.1 

Oct. 

Nov. 

1.3 

1.25 

1-2 

1.2 

1.2 

1.2 

L2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1-2 

1.2 

1.2 

1.2 

L2 

1  2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.25 

D«. 

1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

1.05 

1.1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.2 

2 

1..* 

3 

1.3 

4 

1.3 

5 

1.3 

6 

1.3 

7 

1.3 

8 

1  3 

9 

1.3 

10 

1.3 

11 

1.3 

12 

1  3 

13 

1  3 

14 

1.3 

16 

1.3 

16 

1.3 

17 

LS 

18 

1.3 

19 

1.3 

20 

1.3 

21 

1.3 

22 

1.3 

23 

1.3 

24 

1.3 

25 

K3 

26 

1.3 

27 

1.3 

28. 

1.3 

29 

1.3 

30 

L3 

31 

1-3 

Station  rating  table  for  Willow  Creek  ai  MerrillviUe,  Cal.,  from  Jvly  /,  190^^  to  December  -il, 

1905. 


hd^l     I>i«charge. 


Ffet.      Second'fett. 
0.90  16 

1.00 


helglt.     I^ischarge. 

Feet.     [Second-feet. 
1.10  20 


helgll   !l>'«eharge.     ^%^,^     Discharge, 


Feet.      Second-feet.,     Feet.      Second-feet. 


1.20 


22 


1.30 


24 


Note.— The  above  table  is  ba.sed  on  four  discharge  measure  men  ts  made  during  1904,  and  is  fairly  wM 
deflned. 
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January . . 
February . 
March.... 

AprU 

May 

June 


July 

August 

September. . 

October 

November. 
December. . 


Month. 


The  year. 


Discharge  in  second-feet. 

Maximum.'  Minimum.  1    Mean. 

1                    ! 

Total  in 
acre-feet. 

20 

18 

18.5 

1,138 

23 

17 

1&8 

1,044 

20 

17 

18.6 

1,144 

20 

16 

17.6 

1,047 

20 

16 

17.1 

1,051 

18 

16 

17.0 

1,012 

19 

16 

16.9  1 

1,039 

18 

1' 

17.7! 

1,088 

22 

18 

1&7 

1,113 

24 

20 

21.9  1 

1,347 

24 

22 

22.2 

1,321 

24 

23 

24.0 

1,476 

24 

16 

19.1 

13,820 

WILLOW  CRESX  ITEAB  STAKBISH.  OAL. 

This  station  was  originally  established  June  4,  1900.  It  was  reestablished  January  1, 
1905,  and  discontinued  December  31  of  the  same  year.  It  is  located  at  the  bridge  on  the 
road  from  Susanville  to  Hot  Springs  and  is  about  1 J  miles  above  the  junction  of  the  creek 
with  Susan  River.     It  is  about  4  miles  west  of  north  from  Standish. 

The  channel  is  straight  for  300  feet  above  and  250  feet  below  the  station.  The  right 
bank  is  rather  low  and  is  subject  to  overflow  at  extreme  high  water;  the  left  bank  is  high 
and  not  liable  to  overflow.    The  stream  bed  is  sandy  and  liable  to  shift  somewhat. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
on  the  end  of  the  bridge  on  the  left  bank. 

The  gage  is  a  staff  fastened  vertically  to  the  left  abutment  of  the  bridge.  During  1905 
the  gage  was  read  once  each  day  by  T.  E.  Ravenscroft 

Information  in  regard  to  this  station  is  contained  in  the  follow  ing  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  51,  p  407;  66,  p  115. 

Discharge:  51,  p  407. 

Gage  heights:  51,  p  407;  66,  p  115. 

Discharge  measwemejUs  of  WiUow  Creek  near  Standishf  Cal.,  in  1906. 


Date. 


Hydrographer. 


January  24 '  J.  Branham . 

January  29 j do 

February  26. ..i do 

April  23. do 

November  19.. I do 


Width. 

Area  of 
section. 

Feet. 
57 

Sq.ft. 
117 

57 

87 

57 

ia5 

32 

21 

57 

56 

Mean 
velocity. 


Oagc  Dis- 

hetgnt.      charge. 


Ft.  per  sec. ^ 
0.80 
.79! 
.79 
.95  I 
.61  I 


Feet.     , 
6. 15  ' 
5.35 
5.75 
4.00 
4.80 


Sec.-ll. 
94 

m 

83 
20 
34 
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DaUy  gage  height,  in  feet,  of  Willow  Creek  near  Siandishf  Cal.ffor  1905. 


Day. 


Jan. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11 
12. 
13. 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


6.6 

6.0 

6.0 

5.0 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.0 

4.7 

4.7 

4.7 

5.8 

5.8 

6.0 

6.0 

6.4 

6.3r, 

0.0 

7.6 

7.8- 

6.0 

6.0 

5.8 

5.6 

5.6 

5.7 

5.0 

5.6 


Feb. 


6.8 
6.7 
5.9 


Mar.     Apr.  |  May. 


5.8 
6.0 
6.0 
5.8 
5.6 
5.0 
5.0 
5.0 
5.0 
5.0 
4.6 
4.7 
4.7 
4.7 
5.1 
6.0 
7.8 
7.8 
7.0 
6.2 
6.0 
6.3 
5.0 
5.0 


5.0 

4.8 

4.0 

4.0 

4.0  I 

4.4 

4.4  I 

4.4 

4.0  , 

4.0  i 

4.4  i 

4.0  ' 

4.0  ' 

4.0 

4.4 

4.4 

4.4 

4.4 

6.0 

5.0 

5.2 

5.2 

5.0 

4.8 

4.6 

5.3 

5.0 

5.0 

5.0 

5.0 

5.5 


I 
5.5  I 
5.3 
5.0  ! 
5.0 
4.8 
4.5 
4.0 
4.0 
4.0  I 
4.0 
4.0  I 
3.8  '- 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
3.8 
3.8 


June. 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
6.2 
5.0 
4.0 
4.0 
3.6 


July,  i  Aug.  I  Sept.     Oct.  ]  Nov.  |  I>ec. 


3.0 
3.0 
3.0 
6.0 
5.8 
4.8 
4.0 
4.0 
4.0 
4.0 
4.0 
6.0 
6.0 
5.8 
5.0 
5.8 
5.8 
5.8 
6.0 
6.0 
6.0 
5.0 
6.0 
4.8 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.2 

4.0 

4.0 

4.0  I 

4.0  I 

4.0 

4.0 

4.2 

4.2 

4.6 

4.5 

4.6 

4.2 

4.0 

4.0 

4.2 

4.2 

4.2 

4.2 

4.3 

4.2 


4.2 
4.5 
4.4 

4.4  I 

4.4  I 

4.4 

4.4 

4.4 

4.4 

4.0 

4.0 

4.0 

4.0 

6.0 

5.8 

5.0 

5.0 

5.0 

5.0 

5.0 

4.8 

4.8 

4.8 

4.6 

4.5 

5.0 

6.0 

5.8 

5.8 

5.0 


5.0 
4.8 
4.6 
4.3 
4.0 
4.0 
4.0 
4.2 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.1 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
5.0 
5.1 
5.2 
5.2 
5.1 
5.5 
5.2 
5.0 
5.0 


5.0  I 

5.1  I 
5.0 
5.0  I 

5.0  j 

5.1  I 
5.2 
5.0 

5.0  ; 

5.2  I 

5.1  i 
4.6 
4.4  j 
4.4  ' 
4.4 
4.6 
4.8 
4.8  j 
5.0  I 
.5.0 
4.8 
4.6 
4.6 
4.6 
4.4 
4.8  ' 
4.8! 

5.0 ; 

5.0 
5.0 


50 
6.3 
.5.2 
5.0 
6.1 
5.0 
5.2 
4.1 
4.1 
4.4 
4.4 
4.4 
4.3 
4.5 
4.1 
4.1 
4.3 
4.3 
4.3 
4.3 
4.0 

.vo 

5.0 
5.2 
5.0 
5.2 
5.3 
5.3 
5.3 
5  3 
5.3 


Station  rating  table  for  Willow  Creek  near  Standish,  Cat.,  from  January  1  to  December  SI,  1905. 


Gage 
height. 

Discharge. 

hei^t. 

1  Discharge. 

height. 

DiMharge. , 

!     Gase 
height. 

Discharge. . 

Feet. 

Second-feet. 

Feet, 

^Second-feet. 

Feet. 

Second-feet.- 

Feet. 

Secand^eeL 

3.60 

10 

1        4.60 

31 

5.60 

74    1 

6.60 

141 

3.70 

11 

4.70 

34 

5.70 

80    1 

(        6.70 

149 

3.80 

13 

;        4.80 

37 

5.80 

86 

6.80 

157 

3.90 

15 

1        4.90 

41 

5.90 

92 

6.90 

165 

4.00 

17 

5.00 

46 

6.00 

98 

7.00 

173 

4.10 

19 

6.10 

49 

6.10 

106 

7.20 

189 

4.20 

21 

6.20 

54 

6.20 

112 

7.40 

205 

4.30 

23 

5.30 

59 

j        6.30 

119 

7.60 

221 

4.40 

25 

5.40 

64 

6.40 

126 

7.80 

238 

4.60 

28 

5.50 

«., 

6.50 

133    1 

Note.— The  above  table  is  based  on  five  discharge  measurements  made  during  1905  and  is  not  v^ii 
defined. 
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EgtimaUd  numMy  discharge  of  Willow  Creek  near  Standish,  Cdl.yfor  1905. 


Month. 


I 


■^'       " 

Xf^^    .11    OC^WM 

u>      aVIVW. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

238 

31 

80.4 

4,944 

238 

31 

89.4 

4,965 

G9 

•  17 

33.5 

2,060 

69 

17 

22.9 

1,363 

21 

13 

17.0 

1.045 

112 

10 

21.1 

1,256 

98 

0 

46.2 

2,841 

31 

17 

19.6 

1,205 

98 

17 

41.0 

2,440 

60 

17 

31.8 

1,055 

54 

25 

39.6 

2.356 

59 

17 

.    38.7 

2,380 

238 

0 

40.1 

28,810 

January 

February  a 

March 

April 

Maya 

June 

July 

August 

September 

October 

November 

December 

The  year 


^Discharge  interpolated  February  4  and  May  31. 

OWENS  RIVER  DRAINAGE  BASIN. 
DESOSIFTIOK  07  BASIK. 

Owens  River  has  its  source  in  the  Sierra  Nevadas  in  eastern  CaJifomia  and  fiows  south- 
east parallel  with  this  range,  finally  discharging  its  waters  into  Owens  Lake.  This  basin 
has  a  length  from  north  to  south  of  approximat^'ly  150  miles  with  a  width  of  from  20  to  25 
miles.  It  lies  between  the  Sierra  Nevadas  on  the  west  and  the  White  Mountains  on  the 
east.  Practically  the  entire  flow  of  this  ri%,er  is  derived  from  the  Sierra  Nevadas,  as  it 
drains  the  entire  eastern  slope  of  this  range  from  Mount  Lyell  on  the  north  to  a  point  some 
distance  below  Mount  Whitney  on  the  south.  The  Whit©  Mountains  furnish  no  water  for 
this  stream  except  in  times  of  exceptionally  heavy  rain  storms,  which  seldom  occur  on  this 
range.  There  are  numerous  tributaries  entering  Owens  River  from  the  west  which  have 
their  source  in  the  high  elevations  of  the  Sierra  Nevadas,  extending  from  the  northern  to 
the  southern  limits  of  this  basin.  The  topography  of  the  portion  of  the  Sierra  Nevadas 
which  is  drained  by  this  stream  is  extremely  .roMgh  and  precipitous,  the  mountains  rising 
abruptly  from  Owens  Valley  to  elevations  of  13,000  to  14,000  feet.  The  formation  is  of 
granite,  with  very  little  soil  covering  and  sparse  timber  growth.  Numerous  lakes  and 
marshes  are  found  in  the  upper  reaches  of  this  portion  of  the  drainage  basin.  Owens 
River,  a  short  distance  below  its  source,  enters  a  flat,  swampy  country  known  as  Long  Val- 
ley, where  a  considerable  quantity  of  its  flow  is  used  for  the  irrigation  of  meadow  lands  for 
stock  raising.  This  water  returns  to  the  river  channel  at  the  lower  end  of  this  valley,  at 
which  point  the  stream  enters  a  deep,  narrow  gorge  with  heavy  grade.  As  the  river  breaks 
from  this  canyon  it  enters  Owens  Valley,  through  which  it  flows  for  a  distance  of  about  80 
miles,  finally  dischai^ing  into  Owens  Lake.  The  gaging  station  at  Round  Valley  is  located 
at  the  lower  end  of  this  canyon.  Below  this  point  numerous  diversions  are  made  for  the 
irrigation  of  land  in  Owens  Valley,  where  the  soil  is  extensively  cultivated  and  large  areas 
are  used  for  the  raising  of  hay  and  grain.  This  country  is  particularly  adapted  to  stock 
raising,  which  is  carried  on  extensively  throughout  the  valley.  There  are  numerous  oppor- 
tunities for  the  construction  of  storage  reservoirs  within  this  basin,  both  on  the  main  stream 
and  also  on  the  upper  reaches  of  its  tributaries,  although  none  have  been  constructed  as 
yet.  The  precipitation  is  extremely  light  within  the  area  of  this  basin  with  the  exception 
of  the  high  elevations  of  the  Sierra  Nevadas,  where  there  is  a  heavy  fall  of  snow.    The 
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melting  of  the  snow  in  the  spring  and  summer  months  feeds  the  numeroius  tributaries  of 
this  river,  insuring  a  continued  flow  throughout  the  year. 

The  gaging  stations  on  canals  taking  water  from  Owens  River  may  be  considered  w 
temporary.  The  gage  rods  in  most  instances  are  securely  fastened  to  footbridges  and  w 
not  liable  to  change.     No  permanent  bench  marks  were  established. 

0WSN8  RIVER  ITEAR  ROUITD  VALLEY,  GAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen.  It  is  located  at  the  foot- 
bridge, 700  feet  above  the  junction  of  Owens  River  and  Rock  Creek. 

The  river  at  this  point  cuts  through  a  lava  deposit  about  100  feet  thick  and  fonns  a  gar^, 
which  is  about  2.')0  feet  wide  at  the  top.  The  channel  is  strai^t  for  175  feet  above  and  250 
feet  below  the  station.  The  current  is  swift  at  all  stages.  Both  banks  are  high  and  rocky 
and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  rock  and  lava  bowlders 
•  and  is  not  subject  to  much  change. 

Dischai^  measurements  are  made  from  the  single-span  footbridge  to  which  the  gag?  i$ 
attached.  The  bridge  is  37  feet  long  and  has  a  clear  span  of  35  feet.  The  initial  point  for 
soundings  is  the  anchor  bolt  of  the  right  abutment. 

The  gage  is  a  vertical  rod,  fastened  to  the  concrete  bridge  abutment  on  the  left  bank. 
During  1905  the  gage  was  read  once  each  day  by  T.  E.  Jones.  The  bench  mark  is  a  bolt  set 
in  a  lava  bowlder  97.4  feet  north  of  the  right  abutment. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  206:  134,  p  200. 

Discharge:  100,  p  206;  134,  p  201. 

Discharge,  monthly:  134,  p  203. 

Gage  heights,  100,  p  207;  134,  p  202. 

Rating  table:  134.  p  203. 

Discharge  measuretnents  of  Owens  Rv^  near  Round  VaUey,  Cal.,  in  1905. 


Date. 


Hydrographer. 


I 


January  16 II.  J .  Taylor 

Februar>'  9 do 

April  4 J.  S.  Evans 

May  22 do 

J  une  27 do 

July  25 do 

August  15 do 

September  8 do 

September  27 do 

November  2. . .    F.  R.  S.  Buttemer. 

November  24 do 

December  10...  I do 


Width. 

!   Feei. 
i         34 

i         '' 
.  34 

34 

,  34 

I  ^ 

'  34 

!  34 

24 

I  ^ 

I  34 

'  34 


Area  of 
section. 


Sq.ft. 
73 
76 
72 
91 
102 
76 
72 
76 
72 
72 
75 
70 


Mean 
velocity. 


Ft.  per  *ec. 
2.52 
2.?0 
2.49 
3.36 
3.74 
2.73 
2.12 
2.33 
2.15 
2.28 
2.40 
2.16 


Gaeie 
height. 

Dtf- 
charge. 

Feet. 

Sec.-ft 

1.97 

IM 

1.95 

1T5 

2.00 

179 

2.39 

30f< 

2.58 

3S2 

2.15 

307 

1.90 

154 

ZOO 

ir 

1.90 

155 

1.80 

164 

1.85 

180 

1.73 

151 

OWENS   RIVEB   DRAINAGE   BASIN. 
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Daily  gage  height,  in  feet,  of  Owens  River  near  Round  V  alley,  Cal.jfor  1906. 


Dav. 


Jan.      Feb. 

1 


1 2.15 

2 '  2.1 

3 1  2.1 

4 2.0 

5 2.0 

6 ,  2.0 

7 2.0 

8 2.0 

9..- 2.0 

10 j  2.0 

11 2.0 

12 .•...!  1.95 

13 '  1.95 

14 '  1.9 

15 1.9 

16 1  1.9 

17 i  1.95 

18 1.95 

19 '  2.0 

20 2.0 

21 2.1 

22 2.1 

23 :  2.0 

24 2.0 

25 2.1 

26 1  2.1 

27 2.1 

28 2.1 

29 2.1 

30 1  2.2 

31 2.2 


2.2 

2.15 

2.1 

2.1 

2.1 

2.0 

2.1 

2.1 

2.1 

2.1 

2:1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.2 

2.1 

2.0 

1.95 

1.95 

1.9 

1.85 

1.85 

2.0 

2.1 


Mar.  ,  Apr.  '  May.  |  June.  I  July. 


I 


2.2 

2.25 

2.2 

2.2 

2.2 

2.25 

2.25 

2.2 

2.1 

2.1 

2.0 

2.0 

2.5 

2.15 

2.15 

2.15 

2.1 

2.1 

2.05 

2.05 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 


1.9 

1.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

2.0 

2.0 

2.0 

1.96 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

2.0 

2.06 

2.05 


2.1 

2.1 

2.1 

2.1 

2.1 

2.a'i 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.2 

2.35 

2.35 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.45 

2.55 

2.5 

2.4 

2.3 


2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.35 

2.35 

2.4 

2.4 

2.4 

2.55 

2.7 

2.75 

2.75 

2.75 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.05 

2.8 

2.7 

2.6 

2.6 

2.55 

2.5 


2.5 

2.5 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 

2.4 

2.3 

2.2 

2.2 

2.2 

2.2 

2.16 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


Aug. 

2.1 

2.05 

2.05 

2.0 

2.0 

1.95 

1.95 

2.0 

2.0 

2.0 

1.0 

1.9 

1.9 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.3 

1.9 

1.9 

1.9 


Sept.     Oct.  '  Nov.  I  Dec. 


1.9 

1.9 

1.9 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


2.0 

2.0 

2.0 

1.96 

1.95 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

1.96 

1.95 

1.9 

1.86 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 

1.76 


1.8 

1.8 

1.75 

1.75 

1.8 

1.8 

1.85 

1.86 

1.9 

1.9 

1.9 

1.9 

1.0 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.96 

1.9 

1.9 


1.9 

1.9 

1.95 

1.96 

1.95 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.86 

1.85 

1.85 

1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


Stationraiingtable  for  Owens  River  near  Round  V  alley  ^Cal.f  from  January  1  to  October  10, 1905. 


Gage 
height. 

DlBcharge. 

'  hel^t. 

Discharge. 

Gage 
height. 

Discharge. 

'h^X     °'~'"'Ke. 

Feel,     \second-feet. 

Feet.      Second-feet. 

Feet. 

Second-feet. 

Feet.      Second-feet. 

1.80 

134 

I       2.20 

240 

2.60 

377 

'        3.00                633 

1.90 

158 

2.30 

271 

2.70 

415 

1 

2.00 

184 

2.40                 304 

2.80 

453 

1 

2.10    1             211 

1        2.50    1             339 

2.90 

403 

1 

.-The  al 

lK)ve  table  is  based  on 

L  12  discharge  measure 

ments  mad 

e  during  1904-5.    It  is 

fairly 

well  defined  between  gage  heights  1.9  feet  and  3.1  feet. 
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Station  rating  table  far  Owens  River  near  Round  Valley,  Cal.,from  October  11  to  December  St, 

1906. 


hs^t.  il>'«>«»'^' hs^t. 

Discharge. 

1     Case 
h«slght. 

Diachaige. 

Qage 
height. 

1 
Diachaige. ' 

Feet. 
1.70 

Second-feet. 
141 

1     Feet. 
!        1.80 

Second-feet. 
165 

Feet. 
l.flO 

Seamd^feet. 
191 

Feet. 
2.00 

Seeand-fett, 
219 

Note.— The  above  table  is  based  on  three  discharge  measurements  made  during  the  latter  i>art  of  i%6 
and  is  fairly  well  defined. 

Eetimated  monthly  discharge  of  Owens  River  near  Round  Vtdley,  Cal.ffar  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second^eet. 


240 

158 

240 

146 

339 

158 

211 

158 

368 

184 

633 

271 

377 

184 

211 

146 

184 

158 

219 

153 

219 

153 

219 

153 

533 

146 

Mean. 

193 

196 

213 

177 

245 

392 

275 

IflQ 

180  ' 

180  I 

197  I 

179 


Total  in 
acre-feet. 


11,  WO 
10.  MO 
13,100 
IO,.S:» 
15, 1.10 
23,330 
16.910 
10,390 
10,710 
11,070 
11,730 
11.010 


216 


156,1010 


ROOK  CREBK  VXAB  KOimi)  YALLIT,  OAL. 

This  station  was  established  August  3, 1903,  by  J.  C.  Clausen.  It  is  located  at  the  wagon 
bridge  on  the  road  from  Long  Valley  to  Bishop  3,500  feet  above  the  mouth  of  the  creek. 

The  channel  is  straight  for  50  feet  above  and  40  feet  below  the  footbridge.  Hie  current 
is  swift.  Both  banks  are  high  and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  not  subject  to  much  change. 

Discharge  measurements  are  made  from  a  footbridge,  which  has  a  span  of  18  feet.  The 
initial  point  for  soundings  is  on  ri^t  bank  of  stream. 

The  gage  is  a  vertical  rod  fastened  to  the  left  end  of  the  bridge.  During  1905  the  gage  was 
read  once  each  day  by  T.  £.  Jones.  The  bench  mark  is  a  point  marked  on  a  lava  rock  15 
feet  east  of  the  left  end  of  the  footbridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  water-supply  papers  of 
the  United  States  Geological  Survey: 

Description:  100,  p  207;  134,  p  204. 
Discharge:  100,  p  207;  134,  p  204. 
Discharge,  monthly:  134,  p  207. 
Oage  heights:  100,  p  208;  134,  pp  205-206. 
Rating  table:  134.  p  206. 
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DUeharge  measurements  of  Rock  Creek  near  Round  Valley  ^  Cal.f  in  1906. 


Date. 


January  16.. 

February  9 j do 

April  4 1  J.  8.  Evans 


April  25. 

May  24 

June  27 

July  25 

August  15 

September  8. . 
September  27 . 
November  2 . . 
November  24 . 
December  10...  I do. 


...-do 

....do 

...-do 

....do 

....do 

....do 

....do 

F.  R.  S.  Buttemer. 
do 


Width 

Feet. 
13 
13 
13 
12 
14 
14.5 
13 

12.5 
12 
12 
13.5 
13,5 
13.5 


Area  of 
section. 


Sq.ft. 
16 
12.8 
12.8 
11.6 
19.3 
23 
12.6 
11.6 
11.2 
11.6 
14 

15.3 
16 


Mean 
velocity. 

Ft.  per  sec. 
1.76 
1.56 
1.55 
1.60 
2.02 
2.22 
1.90 
1.60 
1.67 
1.57 
1.50 
1.50 
1.09 


Gage 
height. 


Feet. 
1.52 
1.30 
1.40 
1.15 
1.80 
2.00 
1.30 
1.20 
1.18 
1.20 
1.35 
1.46 
1.60 


Dis- 
charge. 


Sec.-ft. 
28 
20 
19.9 
18.6 
39 
51 
24 
19.6 
18.6 
18.2 
21 
23 
27 


I 


Daily  gage  keightf  infeetf  of  Rock  Creek  near  Round  V alley  ^  Cal.^for  1905. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22., 
23.. 
24. 
25.. 
26. 
27. 
28.. 
29. 
30. 
31.. 


Day. 


Jan. 


Feb. 


1.7 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.4    ! 

..4  I 

1.45  I 

I 

1.45 

1.7    ' 

1.7 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 


2.1 

1.6 

1.6 

1.5 

1.5 

1.5 

1.4 

1.35 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.45 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.45 

1.4 

1.4 


Mar. 


1.4 

1.4 

1.4 

1.4 

1.35 

1.3 

1.2 

1.2 

1.1 

1.1 

1.2 

1.2 

1.5 

1.35 

i.a5 

1.4 

1.45 

1.45 

1.4 

1.4 

1.35 

1.35 

1.3 

1.35 

1.4 

1.4 

1.4 

1.4 

1.-4 

1.4 

1.4 


Apr. 


1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

l.tS 

1.25 

1.25 

1.2 

1.2 

1.2 

1.15 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.1 

1.15 

1.15 

1.15 

1.2 

1.2 

1.25 


May.    June. 


1.3 

1.4 

1.35 

1.3 

1.3 

1.2 

1.-2 

1.2 

1.25 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.7 

1.9 

1.9 

1.9 

1.8 

1.8 

1.75 

1.75 

1.7 

1.7 

1.75 

1.9 

1.8 

1.8 

1.75 


7     I 


1.7 

1.65 

1.65 

1.6 

1.6 

1.6 

1.5 

1.6 

1.7 

1.7 

1.8 

2.1 

2.1 

2.15 

2.3 

2.3 

2.a5 

2.4 

2.5 

2.45 

2.4 

2.3 

2.3 

2.2 

2.2 

2.1 

2.0 

1.9 

1.85 

1.8 


July. 


1.8 

1.8 

1.75 

1.75 

1.8 

1.8 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.8 

1.7 

1.6 

1.6 

1.6 

1.55 

1.55 

1.5 

1.5 

1.4 

1.4 

1.3 

1.25 

1.25 

1.4 


Aug. 

1.35 

1.35 

1.35 

1.3 

1.3 

1.25 

1.3 

1.3 

1.4 

1.4 

1.3 

1.25 

1.25 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 


Sept. 


Oct. 


1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2    I 

1.2  i 

1.2    I 

1.2    I 

1.15 

1.1     I 

l.l     I 

1. 15  i 

1.15 

1.2 

1.2 

1.25 

1.3 

1.3 

1.3 

1.3 


1.2 

1.2 

1.2 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 


Nov.     Dec. 


1.1 

1.25 

1.3 

1.1 

1.2 

1.25 

1.1 

1.2 

1.25 

l.l 

1.2 

1.26 

1.15 

1.2 

1.25 

1.15 



1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.2 

1.2 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.4 

1.45 

1.5 

1.5 

1.55 

1.6 

1.6 

1.56 


1.6 

1.6 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.55 

1.5 

1.5 

1.55 

1.6 

1.6 

1.6 

1.6 

1.55 
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DaUy  discharge,  in  Hcond-feet^  of  Rock  Creek  near  Round  V alley ,  Col.,  for  1906. 


Day. 


Jan.      Feb.  l  Mar.  i  Apr.  j  May.    June.*  July 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
18.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


34 
30 
30 
26  I 
26| 
26 
26j 
26  I 

23  ' 
20 
30 
20  , 
20 
20 

20  , 

21  I 
23 
23 
24 

24  •■ 
34 
34 
30 
30 


56  I 

30  ■ 

30 

26 

26  : 

26 

23! 

21  I 

20 

20 

20 

23  \ 

23I 

23 

23 

24 

26 

23  '. 

23 

23 

23  ! 

23  ' 

23 


26 

24 

23 

24 

23 

23 

23 

23 

23 

20 

20 

23 
23 
23 
23 

21  I 

20  I 

18  1 

18 

16 

16 

18 

18 

26 

21 

21 

23 

24 

24 

23 

23 

21 

21 

20 

21 

23 

23 

23 


23 


23 
23 
23 
23 
23 
23 
23 
23 
20 
20 
19 
19 
19 
18 
18 
18 
17 
16 
16 
14 
14 
14 
14 
16 


Aug.  j  Sept. 


34 

32 

32 

30 

30 

30 

26  I 

30  I 

34  i 

34 

39 

56 

56 

59 


1 


Oct.   '  Nov.     Dee. 

I 


17 

34 

17 

34 

17 

36 

18 

44 

18 

39 

19 

39 

36 

42  . 

42! 

40  j 

40  I 

42  I 

42  ' 

46 

51 

51 

51 

51 

51 

51 

51 

51 

46 

42 

38 

33 

33 

33 

31 

31 

30 

30 

26 

26 

23 

21 

21 

26 


24  I 

24 

24 

23 

23 

21 

23  I 

•^i 

26  ; 

26 

23| 
21  I 
21 

20 : 

20  ; 

18 
18 
18 
18  . 

18  ' 
18 
18  I 
18  ] 

17  ! 

17  ' 

17 

17 

17 

18 

18 


19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
19 
19 
19 
30 
20 
20 
20 
19 
19 
19 
19 
19 


I 


19 

19  I 

19  1 

19  i 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

30 

20 

20 

20 

20 

30 

20 

20 

20 

30 

19 

19 

19 

19 

19 


20 
20 
20 
30 
20 
20 
20 
19 
19 
.19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
21 
23 
23 
24 
24 
36 
27 
27 
36 


2»* 
2S 

23* 


2n 
26 
26 
24 
24 
2fi 


26 


Note.— Owing  to  shifting  conditions,  the  dally  discharge  has  been  computed  from  several  curves,  each 
covering  a  short  period  of  time. 

Estimated  monthly  discharge  of  Rock  Creek  near  Round  V alley ,  Cal.,for  1905. 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Discharge  in  second-feet. 


Maximum.  Minimum 


34 
56 
26 
23 
44 
81 
51 
36 
30 
20 
27 
28 


Mean. 

34.8 
34.9 
21.5  I 

18.7  I 

28.8  ' 
51.1 
38.5 
20.1  j 
19.0 
19.3 
21.1  I 

26.9  1 


Total  in 
acre-feet. 


1,52.- 
1,3^* 
l.Sii 
1,113 
1,771 
XWl 
2.367 

1.131 
l,W 
1,25ft 


The  year. 


81 


26.2 


IV  WO 
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PINE  OBBEK  HSAB  BOUVS  YALLBY,  OAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen.  It  is  located  150  feet 
below  the  wagon  bridge  on  the  road  from  Bishop  to  Long  Valley  and  100  feet  above  the 
mouth  of  the  creek. 

The  channel  is  straight  for  about  50  feet  above  and  100  feet  below  the  station.  The 
current  has  a  velocity  of  about  1  foot  per  second  at  ordinary  stages.  Both  banks  are 
high  and  rocky  and  are  not  tiable  to  overflow.  The  bed  of  the  stream  is  rocky  and 
permanent. 

Discharge  measurements  are  made  by  wading.  Th^  initial  point  for  soundings  is  a 
stake  on  the  right  bank  of  the  stream. 

The  gage  is  a  vertical  rod  fastened  in  the  rocks  near  the  right  bank.  During  1905  the 
gage  was  read  once  each  day  by  T.  E.  Jones.  The  bench  mark  is  the  one  at  the  Rock 
Creek  station.  It  is  a  point  marked  on  the  lava  rock  15  feet  east  of  the  left  end  of  the 
footbridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  208;  134,  p  207. 
Discharge:  100,  p  209;  134,  p  208. 
Discharge,  monthly:  134,  p  210. 
Gage  heights:  100,  p  209;  134,  pp  208-209. 
Rating  table:  134,  p  210. 

Discharge  measurements  of  Pine  Creek  near  Round  V alley,  Cal.j  in  1905. 
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DaUy  gage  heigJU,  in  feet,  of  Pine  Creek  near  Round  ValUy,  Cdl.,for  1906. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.2 

... 

1.8 

1.8 

1.8 

1.9 

2.9 

1.8 

1.7 

1.8 

1.8 

1.85 

2.15 

2.0 

1.8 

1.8. 

1.8 

1.9 

2.9 

1./ 

1.7 

1.8 

1.8 

1.H5 

2.1 

2.0 

1.8 

1.8 

1.75 

1.9 

2.85 

1.7 

1.7 

1.8 

1.8 

1.9 

1.95 

1.9 

1.8 

1.8 

1.75 

1.9 

2.8 

1.7 

1.7 

1.85 

1.8 

1.9 

1.95 

1.9 

1.8 

1.8 

1.76 

1.95 

2.8 

1.7 

1.7 

1.85 

1.85 

1.9 

1.95 

1.8 

1.8 

1.8 

1.7 

1.95 

2.8 

1.7 

1.7 

1.85 

1.85 

1.9 

1.9 

1.8 

1.8 

1.76 

1.7 

2.05 

2.9 

1.7 

1.7 

1.85 

1.85 

1.9 

1.9 

1.85 

1.8 

1.75 

1.7 

2.1 

2.95 

1.7 

1.65 

1.85 

1.85 

1.9 

1.9 

1.85 

1.8 

1.75 

1.7 

2.45 

.^.0 

1.8 

1.6 

1.85 

1.8 

1.9 

1.8 

1.85 

1.75 

1.76 

1.7 

2.7 

3.0 

1.8 

1.65 

1.8 

1.8 

1.85 

1.8 

1.85 

1.75 

1.8 

1.75 

2.6 

2.9 

1.75 

1.65 

1.8 

1.8 

1.S4 

1.8 

1.85 

1.8 

1.8 

1.8 

2.8 

2.85 

1.7 

1.65 

1.7 

1.8 

l.S 

1.75 

1.85 

1.8 

1.8 

1.8 

3.3 

2.8 

1.7 

1.65 

1.75 

1.8 

1.8 

1.75 

1.85 

1.8 

1.8 

1.8 

3.3 

2.7 

1.7 

1.65 

1,75 

1.8 

1.8 

1.75 

1.85 

1.8 

1.8 

1.75 

3.3 

2.6 

1.7 

1.6 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.8 

1.75 

3.3 

2.5 

1.7 

1.6 

1.8 

1.8 

l.S 

1.8 

1.8 

1.85 

1.8 

1.75 

3.25 

2.4 

1.7 

1.65 

1.8 

1.8 

l.S 

1.8 

1.85 

1.85 

1.75 

1.75 

3.2 

2.46 

1.75 

1.65 

1.85 

1.8 

1.8 

1.8 

1.85 

1.8 

1.75 

1.75 

3.2 

2.5 

1.75 

1.7 

1.85 

1.8 

1,8 

1.85 

1.8 

1.8 

1.75 

1.8 

3.1 

2.6 

1.75 

1.7 

1.8S 

1.8 

l.S 

2.0 

1.8 

1.8 

1.75 

1.9 

3.1 

2.1 

1.75 

1.75 

1.85 

1.8 

l.S 

2.0 

1.8 

1.8 

1.7 

1.9 

3.1 

1.95 

1.75 

1.8 

1.85 

1.8 

l.fe 

1.9 

1.8 

1.8 

1.7 

1.9 

3.0 

1.95 

1.75 

1.8 

1.85 

1.8 

1.8 

1.9 

1.8 

1.8 

1.7 

2.0 

2.9 

2.0 

1.7 

1.8 

1.85 

l.fg 

1.8 

1.9 

1.85 

1.8 

1.7 

2.0 

2.9 

2.0 

1.7 

1.8 

1.85 

1.85 

1.8 

1.9 

1.85 

1.8 

1.7 

2.0 

2.9 

2.0 

1.7 

1.8 

1.85 

1.85 

1.8 

1.9 

1.8 

1.8 

1.7 

2.0 

2.9 

2.05 

1.7 

1.8 

1.8 

1.85 

l.« 

1.9 

1.8 

1.75 

1.75 

1.95 

2.9 

2.05 

1.7 

1.8 

1.8 

1.8 

l.S 

1.9 

1.75 

1.75 

1.9 

2.9 

2.0 

1.7 

1.8 

1.8 

1.8 

l.S 

1.85 

1.75 

1.75 

1.8 

2.9 

2.0 

1.7 

1.8 

1.8 

1.8 

l.S 

1.85 

1.8 

1.85 

1.9 

.. 

1.8 



1.S 

Station  rating  taJtlefor  Pine  Creek  near  Round  Valley,  Col.,  from  Au^gust  4,  190S,  to  Decem- 
ber 31,1906. 


Gage 
height. 


Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 


Discharge. 

hei^t. 

Second-feet. 

Feet. 

1 

2.10 

4 

2.20 

8 

2.30 

13 

2.40 

18    • 

2.50 

Discharge. ! 

Second-feet. ' 

23    [ 

28  : 

33 
39 
46    I 


hSlft.     Discharge.; 


Ga| 
heig 


It. 


Dischaiige. 


Feet. 
2.60 
2.70 
2.80 
2.90 
3.00 


Second^feet.'> 
52    ; 

69     ' 
67 
75    . 


Feet. 
3.10 
3.20 
3.30 


Second-feet. 
95 
106 
119 


Note.— The  above  table  is  based  on  20  discharge  measurements  made  during  1903-1906.  It  is  fairlv 
wcll  defined  between  gage  heights  1.7  feet  and  3  feet.  The  table  has  been  extended  beyond  these  limits, 
t)eing  based  on  one  measurement  at  3.7  feet. 
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Estimated  rrumthly  discharge  of  Pine  Creek  near  Round  Valley ^  Cal.,for  1906. 


Month. 


Discharge  in  second-feet. 


I  Maximum.  I  Minimum. '    Mean. 


January . . 
February. 

March 

April 


May 

June 

July 

August 

Septeml^r. , 
October.  .. 
November. 
December . . 


The  year. 


28 

6  i 

12.7 

28 

8' 

10.6 

10 

6| 

7.9 

8 

4  , 

6.5 

18 

4 

9.0 

119 

13 

68.1 

85 

13  , 

47.9 

8 

4 

4.8 

8 

li 

4.6 

10 

^1 

8.7 

10 

8  , 

8.5 

13 

8  1 

9.5 

119 

■i 

16.6 

Total  in 
acre-feet. 


781 

689 

'  486 

387 

553 

4,052 

2,945 

296 

274 

535 

506 

584 

11,990 


OWENS  RIVER  OAKAL  HEAR  BISHOP,  GAL. 

This  station  was  established  August  5,  1903,  by  J.  C.  Clausen  and  H.  S.  Hawley.  It  is 
located  at  the  footbridge  near  the  quarter-section  line  which  divides  the  north  half  of  sec.  27, 
T  6  S..,  R.  32  E.,  of  the  Mount  Diablo  meridian. 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  station.  The  current  is 
sluggish.  The  right  bank  is  high  and  rocky  and  will  not  overflow.  The  left  bank  is  low  and 
will  overflow.     The  bed  of  the  stream  is  composed  of  gravel  and  Is  permanent. 

Discharge  measurements  are  made  from  the  footbridge.  The  initial  point  for  soundings 
is  on  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  nailed  to  the  bridge.  No  regular  observer  could  be  obtained, 
but  the  ditch  tender  reads  the  rod  when  passing  the  station. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Paper 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  209-210;  134,  p  211. 
Discharge:  100,  p  210;  134,  p  211. 
Discharge,  monthly:  134,  p  213. 
Gage  heights:  100,  p  210;  1.34,  p  212. 
Rating  table:  134,  p  213. 

Discharge  measurements  ofChvens  River  Canal  Tiear  Bishop ^  Cal.j  in  1905. 


Date. 


Hydrographer. 


R.  J.  Taylor. 


January  10. 

February  4 ! do 

April6 1  J.  S.  Evans 

April  24 do 

May  12 ' do 

J  une  1 do 

July7 1 do 

August  4 1 do 

September  11 do 

October  24 j  F.  R.  S.  Buttemer. 

November  22 do 

December  13  . . ' do 


Width. 

Area  of 
section. 

Mean 

velocity. 

hcigSt.    ' 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

11.5 

4.9 

0.92 

l.-W  [ 

4.5 

11 

4.1 

.80 

,.49 

3.3 

14.5 

16.4 

1.71 

2.40  1 

28 

15.0 

22 

1.91 

2.77 

42 

14.5 

24 

1.79 

2.78 

43 

14.5 

21 

1.76 

2.62 

38 

14 

16.8 

1.90 

2.30 

32 

14.5 

23 

1.87 

2.75 

43 

15 

19.6 

1.73 

2.60  1 

34 

14.5 

19.3 

1.45 

2.38 

28 

12 

5.6 

.95 

1.50 

5.3 

13 

6.6 

1.17 

.«3 

7.7 

IRR  177--06- 
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•  DaUy  gage  height,  in  feet,  cf  Owens  River  canal  near  Bishop,  Cal.,  Jbr  1905. 


10. 


13.. 
14.. 
IS.. 
16.. 
17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

25.. 

26. 

27.. 

28.. 

29.. 

30.. 

31.. 


Day. 


Apr.      May. 


0.0 
.0 
.0 
2.4 
2.7 
2.7 
2.7 
2.65 
2.7 
2.5 
2.7 
2.8 
2.8 


2.8 
2.8 


2.65 


2.75 

2.8 

2.75 

2.75 

2.7 

2.75 

2.75 

2.7 

2.65 

2.65 

2.7 

2.7 

2.75 


June. 


2.7 
2.7 
2.7 


2.65 
2.65 
2.6 
2.6 


July.      Aug. 


2.7 
2.7 


2.65 

2.7 

2.65 

2.7 

2.55 

2.55 

2.55 

2.65 

2.5 

2.5 

2.5 

2.55 

2.55 

2.55 

2.55  I 

2.55 

2.55 

2.55 

2.55 

2.55 


2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.65 

2.65 

2.55 

2.55 

2.5 

2.65 

2.7 

2.7 

2.65 

2.65 

2.7 

2.7 

2.7 

2.7 

2.7 

2.75 

2.7 

2.8 

2.75 


Sept-    .     Oct. 


6    I      2.( 


.0.1 
.0 


o5 
55 
55 

55 

55 : 

75  I 
S 

8     I 

8     ! 

8     I 

75 

8 

8 

8 

'5 
8 

5 
6 
6 
6 
6 
6 
6 
6 
65 
65 
7 
65 
5 
8 


2.^ 
2-.S 
2.S 
2-^ 
2.S 


2.*^ 
2.S 


BISHOP  UKEEEi  GAKAL  KEAB  BISHOP,  GAL. 

This  station  was  established  August  5, 1 903,  by  J.  C.  Clausen,  assisted  by  R .  S.  Hawley .  It 
is  located  at  the  footbridge  below  the  waste  gate  near  the  house  of  A.  Fitzgerald,  3i  miles 
northwest  of  Bishop,  Cal. 

The  channel  is  straight  for  50  feet  above  and  100  feet  below  this  station.  The  current 
is  swift.  The  right  bank  is  high  and  the  left  bank  is  low.  Neither  bank  is  liable  to  over- 
flow.   The  bed  of  the  stream  is  composed  of  sand  and  gravel  and  is  fairly  permanent. 

Discharge  measurements  are  made  from  the  footbridge.  The  initial  point  for  soundings 
is  on  right  bank. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge  anchor. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  100,  pp  210-211;  134,  p  214. 
Discharge:  100,  p  211;  134,  p  214. 
Discharge,  monthly:  134,  p  216. 
Qage  heights:  100,  p  211;  134,  p  216. 
Rating  table:  134,  p  216. 
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Discharge  measurements  cf  Bishop  Creek  canal  near  Bishop ^  Cdl.,  in  1906. 


Date. 


Hydrographer. 


March  17 R.  J.  Taylor. 


April 6 J.S.Evans. 

April  24 1 do 

May  12 1 do 

Junel do 

J  Illy  7 [ do 

August  4 j do 

September  11., ' do 

Octoljcr  24 F.  R.  S.  Buttemer. 


November  22 . 
December  13 . . 
December  21 . . 


.do. 
.do. 
.do. 


Width. 


Feet. 
15 
16 
16 
16 
16 
16 
16 
16 
16 
13 
13 
14 


Area  of 
section. 


Sq.ft. 

10.1 

30 

47 

49 

50 

44 

51 

44 

26 
4.6 
6.1 

15.6 


Mean 
velocity. 

hei^t. 

DI». 
charge. 

Ft.  per  sec. 

Feet. 

8cc.-ft. 

0.84 

1.40 

8.5 

2.07 

2.80 

62 

2.23 

3.81 

105 

2.20 

3.95 

108 

2.08 

4.00 

105 

1.75 

3.70 

TI 

2.39 

4.10 

122 

2.20 

3.85 

97 

1.12 

1.92 

29 

.39 

1.05 

1.8 

.31 

1.06 

1.6 

.79 

1.21 

12.4 

DaUy  gage  height,  in  feet,  of  Bishop  Creek  canal  near  Bishop,  Cal.,for  1906. 


Day.      1  Aug.    Sept.         Day. 

'          '1 

Aug. 

feept.         Day. 

Aug.    Sept.  1       Day. 

Aug. 

Sept 

1     i ' 0 

3.9 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3.5      17 

3.5 
3.5 
3.5 
3.5 

2.9 
2.9 

2.9  1 
2.9 

25 

4.0 

2 1 

10 

3.5  !l  18 

26 

4.0    

3                              1    4.0 

11 

3.5  ii  19      .. 

27 

1 

4      '    4.0 

12 

3.5  I   20 

28 

6 1    4.0 

13 

3.5      21 

29 

6 1    3.9  j    3.5 

14 

3.5  l|  22 

3.5 

2.9 

2.9  j 

1 

30 

7           .          3.9      3.5 

15 

3.5  1   23 

31 

8 3.9      3.5 

16 

3.6   i  24 1    3.5 

ll 

FAXHEB8'  OAKAL  NBAS  BISHOP,  CAL. 

This  station  was  established  August  6,  1903,  by  J.  C.  Clausen  and  R.  S.  Hawley.  It  is 
located  at  the  footbridge  near  the  house  of  Robert  Love  and  3  miles  north  of  Bishop,  Cal. 

The  channel  is  straight  for  300  feet  above  and  50  feet  below  the  station.  The  current  is 
sluggish.  Both  banks  are  low  and  are  liable  to  overflow.  The  bed  of  the  stream  is  sandy 
and  shifting. 

Discharge  measurements  are  made  from  the  footbridge,  to  which  the  gag©  is  attached. 
The  initial  point  for  soundings  is  on  the  footbridge,  near  the  right  bank. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge  pier. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  211-212;  134,  p  216. 
Discharge:  100,  p  212;  134,  p  217. 
Discharge,  monthly:  134,  p  219. 
Cage  heights:  100,  p  212;  134,  pp  217-218. 
Rating  Uble:  134,  p  219. 
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Discharge  measurements  of  Farmers'  earud  near  Bishop,  Cal.f  in  1905. 


Date.         I                   Hydrographer. 

Width. 

Feet. 
■   13 

13 

10 

10.5 

10 

10.5 

10.5 
9.5 

10 

10.5 

10.5 

10.5 

.\reaof 
section. 

Mean          Oage 
velocity,     height. 

Dis- 
cfaArge. 

January  10 

February  4 

March? 

April  6 

April  24 

May  12 

June  1 

R.J.  Taylor 

Sq.ft. 
9.0 

^  Ft.  per  sec.      Feet. 
o.f»           ?.» 

S€C.-fl. 

6  2 

do 

9.4  1              .74            2.16 
16.8  ;            1.79            J.90 
12.8  i            1.47            2.55 

8.4                .64  -         2.30 
12.8              1.16            2.60 
14.6              1.37            2.60 
16.4               1.56             2-7.'i 

:« 

....do 

30 

J.  S.  Kvana 

IK  < 

do '. 

5.4 

....do 

11  Q 

do 

20 

July? 

do 

24 

August  4 

..do 

9.0 
15.7 
10.8 
10.8 

.53  1          2.00 
1.01            2.66 
.70            2.36 
.59  1         2.96 

4  <i 

September  11. . 

do 

16  4 

November  22 . .    F.  R.  S.  Riittemer 

7.6 

December  13... 

do 

6w4 

Daily  gage  height,  in  feet,  ofF 

armers* 

canal  near  Bishop,  Col.,  for  1905, 

1 

Day.                               Jan. 

Feb. 

kar. 

Apr. 

May. 

June. 

July. 

Aug. 

2.5 

2 ' 

1      78 

2.7 

3  .                                             2.2 

2.15 

2.16 

1 

3.0 
2.9 

2.6 

4 

2.65 
2.65 

•>  'i 

5 ' 

2.8 

6 :'     2.2 

2.7 

7 

2.9 

2.75 

8 

2.6 

9 2.2 

2.9 

'      2.6    1      2.75 



10 2.2 

1               1 

11 

2.15 

..     ' 

1.8 

•»  fi 

12 ' 

2.6 
2.6 

2  9 

2.; 

13 .  .       .                .       .. 

1 

14 2. 2 

2.15 

3.0 

1.7 

2.65 

15... 

2.^»*. 

16 

2.a5 

2.95 

17 2. 15 

........ 

2.9 

18. 

1.1 

-.«• 

*>  .V. 

.9.::::; ::": ::i::::::- 

1 

2.a'>    

20 

21 

2.15 

2.8    ' 

2.6 

•>  «» 

L       ■; ;':;;;:::: 

2.3 
2.3 

• 

2a : :...:.:.::;.. i 

2.75 

2.95  1      2.7 

24 

2.') '      2.15 

2.6 

2  «v'> 

26 

1 

1 

2.9 

2- to 

27 

' 

2.7 

28 

2.15 

2.75  t 

2.7 

2.65 

29 

30 

.............,...| 

2.9 

2.6 

31 

2.15 

2.75  j 

1 

i 1 
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KoKAIXT  OAVAL  HXAB  BIBHOP,  CAL. 

This  station  was  established  July  31,  1903,  by  J.  C.  Clausen  and  R.  S.  Hawley.  It  is 
located  at  the  head  of  the  canal,  3}  miles  north  of  Bishop,  Cal. 

The  channel  is  straight  for  50  feet  below  the  gage.  The  current  is  swift.  Both  banks 
are  high  and  will  not  overflow.    The  bed  of  the  stream  is  rocky  and  permanent. 

Discharge  measurements  are  made  from  a  footbridge.  The  initial  point  for  soundings 
is  marked  on  the  footbridge,  near  the  right  bank. 

The  gage  is  a  vertical  board  fastened  to  the  headworks  of  the  canal.  No  gage  reader 
could  be  obtained  for  this  station,  but  since  the  gage  was  installed  there  has  been  little 
variation  in  the  amount  of  water  flowing  in  the  canal. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Sun'^ey: 

Doacription:  100,  p  213;  134,  pp  219-220. 
Discharge:  100,  p  213;  134.  p  220. 
Discharge,  monthly:  134,  p  221. 
Oage  heights:  134,  pp  220-221. 
Rating  table:  134,  p  221. 

Discharge  measurements  of  McNaUy  canal  near  Bishop ^  CaH.f  in  1906. 


Date. 


Hydrographer. 


Width. 


Area  of 


March  17 

April  6 

April  24 

May  12 

June  1 

July? 

August  4 

September  11. 
November  22 . 
December  13  a. 


R.  J.  Taylor 

J.  S.  Evans 

do 

do 

....do 

....do 

....do 

....do 

F.  R.  S.  Buttemer. , 
do 


Feet. 
20 
20 
21 
21 
21 
22 
22 
21 
21 


Mean 


section,     velocity,  i  heignt, 


Sq.ft. 
11.2 
14.2 
18.2 
21 
"25 
32 
32 
23 
17.5 


Ft.  per  sec. 
1.06 
1.76 
2.09 
2.05 
2.23 
2.69 
1.66 
2.17 
1.14 


Feet. 

0.50 

.70 

1.00 

1.05 

1.10 

1.30 

1.50 

1.10 

.70 

.10 


Dia- 
charge. 


Sec-ft, 
11.9 
25 
38 
43 
56 
86 
53 
50 
20 
0 


a  Headgate  shut  down;  no  water  in  canal. 


aSOSOE  OOLLDTS  OAVAL  NEAS  BISHOP,  OAL. 

This  station  was  established  August  17, 1903,  by  R.  S.  Hawley.  It  is  located  at  the  foot- 
bridge 3  miles  east  and  one-half  mile  north  of  Bishop,  Cal. 

The  channel  is  straight  for  75  feet  above  and  for  50  feet  below  the  station.  The  current 
is  sluggish.  The  right  bank  is  low  and  the  left  bank  is  high.  Neither  bank  is  liable  to 
overflow.     The  bed  of  the  stream  is  composed  of  sand  and  is  fairly  permanent. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
marked  on  the  footbridge  near  the  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge  near  the  house  of  Arthur  Wines. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  213;  134,  p  222. 
Discharge:  100,  p  214;  134,  p  222. 
Discharge,  monthly:  134,  p  225. 
Oage  heights:  100,  p  214;  134,  pp  223-224. 
Rating  table:  134,  p  224. 
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Discharge  measurements  of  George  Collins  canal  near  Bi»fu>p,  Cal.,  in  1903. 


Date. 

1 
Hydrographer.  .                1  Width. 

Area  of       Mean 
section,     velocity. 

Ga«B 
height. 

Dis- 
charge, 

Sec-fi. 
P  1 

Mfty2. 

J.  S.  Evans 

Feet. 
11 
H 

11.5 
11.5 
11.5 
12 

11.6 
12 
11 
11.5 

Sq.ft. 

10.8 

13 
7.3 
9.1 

Ft.  per  sec. 
1.12 
1.13 
.71 

Feet, 
1.10 

May  25 

do 

1.35 
1.00 

14 

June  28 

do 

5  ■» 

July  26 

do 

•  1.00                 5.9 

August  9 

do 

8.0               .50 

.60                 4. 0 

September  5 . . . 

do 

8.4 
8.0 
8.8 
5.8 
5.2 
4.7 

.57 
.65 
1.00 
.59 
.65 
.53 

.60 
.50 
.fi5 
.78 
.82 
.80 

4.8 

September  14 , . 

do 

5.2 

Octobers 

do 

S.S 

October  25 

F.  R.  S.  Buttemer 

3.4 

November  23 

.do 

3.4 

December  11 

.  ...do 

10.7 

2.3 

DaUy  gage  Jieighi,  in  feet,  cf  George  Collins  canal  near  Bishop,  Cdl.^for  1905. 


Day. 

May. 
0.9 

June. 

0.9 
1.0 
1.0 

July. 
0.8 

Aug. 

Sept. 

0.8 

.8 

Oct. 

1      i^*y- 

May. 

June. 

1.4 
1.5 
1.4 

1.0 
1.0 

July. 
1.2 

Aug. 

0.9 
.9 

Sept. 

Oct. 

1 

0.8 
.8 

1.0 
.9 

.9 

.9 

1  17 

1.0 
1.0 
1.0 
1.0 

2 

'  18 



1.2    

3 

19  . 

1 

4 

.9 

20 

1.0 
1.0 

.9 

1.2 
1.1 

5 

1.0 
1.0 
1.2 
1.5 
1.5 
1.4 
.8 
1.5 
1.6 
1.6 
1.4 
1.4 

.8 
.9 

.5 

.8 

21 

6 

22 

1.0 

7 

1.0 

.5 

.9 

23 

.8 
.8 

1.1        

8 

24 

1.0 

.9 
.9 
1.0 

1.1 

9 

.8 

1.4 

1.4 

1.4 

1.4 

.5 
.6 

.8 
.9 

1.2 

25 

10 

26 

.9 

.9 

'i/o :::::. 

11 

.8 

1.2 
1.2 

27. . . 

.6 
.5 
.6 
.6 

12 

1  28 

1.0  i 

13 

|29 

.8 
.8 

.9 

.9 
.9 

■ 

14 

.8 
1.0 
1.0 

;  30 

31 

1 

15 

1.2 



' 

16 

1.2 

1 

1 

i 

1 

Note.— Water  shut  off  October  6  to  December  31. 


BISHOP  OSEEK  ITEAB  BISHOP,  CAL. 

This  station  was  established  August  10,  1903,  by  J.  C.  Clausen  and  R.  S.  Ilawley.  It  is 
located  at  the  wagon  bridge  on  the  Bishop  road  about  4|  miles  from  Bishop  and  about  2 
miles  from  the  point  where  the  creek  leaves  the  canyon.  North  Hillside  canal.  South  Hill- 
side canal,  and  Powers  canal  are  taken  out  above  the  station. 

The  channel  is  straight  for  100  feet  above  and  for  50  feet  Ix^low  the  station.  The  current 
is  swift.  Both  banks  are  high  and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the 
stream  is  rough  and  rocky  and  is  permanent. 

Discharge  measurements  are  made  from  the  wagon  bridge.  The  initial  point  for  sound- 
ings is  marked  on  the  bridge  near  the  right  bank  of  the  stream. 

The  gage  is  a  vertical  rod  fastened  in  the  rocks  and  braced  to  the  right  bank  just  above 
the  wagon  bridge.  During  1905  the  gage  was  read  once  each  day  by  A.  S.  Eilpatrick- 
The  bench  mark  is  a  large  flat  granite  bowlder  on  the  right  bank- 40  feet  above  the  bridge. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacription:  100,  pp  214-215;  134,  p  225. 
Discharge:  100,  p  215;  134,  p  226. 
Discharge,  monthly:  134,  p  228. 
Gage  heights:  100,  p  215;  134,  pp  226-227. 
Rating  table:  134,  p  228. 

Discharge  measurements  of  Bishop  Creek  near  Bishop,  Cal.,  in  1905. 


Date. 


January  11... 
February  8 . . 

March  4 

Aprils 

April  18 

Mays 

June  21 

July  10. 

July  27. 

August  10 

September  7 . 


Hydrographer. 


I  Width. 


Area  of 
Kectlon. 


R.J  Taylor. 

do 

....do 

J.  S.  Evans.. 

....do 

....do 

...  do 

....do 

....do 

....do 

do 


September  22 . . ' do . 

October  25 

November  23.. 
December  11.. 
December  21 . . 


F.  R.  S.  Buttemer. 

....do 

....do 

....do 


Feet. 
16 
16 
16 
16 
16 
16 
10 
18 
17 
16 
16 
16 
15 
16 
16 
14 


Sq.ft. 
22 
24 
23 
20 
22 
34 
63 
61 
44 
37 
28 
24 
25 
19.6 
22 
15.6 


Ft.  per  sec 
1.18 
1.25 
1.36  ' 


Mean 
velocity. 


2.10 
1.50 
2.76 
6.21 
5.54 
4.01 
3.35 
2.07 
1.91 

.84 
1.22 
1.05 

.79 


Gage 
leignt. 


heig] 


Feet. 
1.40 
1.55 
1.55 
1.65 
.  1.67 
2.30 
3.80 
3.60 
2.75 
2.50 
2.00 
1.80 
1.35 
1.52 
1.67 
1.21 


Dis- 
charge. 

8ec.-ft. 

26 

30 

31 

42 

33 

94 

391 

338 

178 

124 

68 

46 

21 

24 

23 

12.4 
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DaUy  gage  height^  in  feet,  of  Bishop  Creek  near  Bishop,  Col.,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7., 

8., 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17.. 
18.. 
19.. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31.. 


Jan.  '   Feb. 


1.4 

1.6 

1.4 

1.5 

1.4 

1.46 

1.4 

1.5 

1.4 

1.5 

1.4 

1.5 

1.46 

1.5 

1.46 

1.5 

1.4 

1.5 

1.4 

1.55 

1.4 

1.6 

1.4 

1.5 

1.4 

1.46 

1.4 

1.45 

1.46 

1.45 

1.46 

1.4 

1.45 

1.4 

1.5 

1.4 

1.6 

1.4 

1.46 

1.4 

1.46 

1.4 

1      A 

1.4 

1.4 

1.6 

1.4 

1.6 

1.4 

1.5 

1.4 

1.5 

1.4 

1.5 

1.46 

1.46 

1.46 

Mar.     Apr.     May. 


1.55 

1.55 

1.6 

1.6 

1.6 

1.0 

1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.65 

1.7 

1.7 

1.7 

1.65 

1.65 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.75 

1.76 

1.8 

1.8 

1.8 

1.8 

1.8 


1.8 

1.8 

1.75  ! 

1.76 

1.76 

1.8 

1.8 

1.8 

1.75 

1.76 

1.7 

1.7 

1.7 

1.75 

1.76 

1.76 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

2.0 

2.4 

2.4 

2.5 

2,6 

2.5 


2.5 
2.5 
2.5 
2.3 
2.3 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.2 
2.2 
2.6 
2.5 
2.6 
2.7 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.7 
2.8 
2.8 
2.8 
2.8 


June.  I  July,     Aug.     Sept 


2.9  I 
2.9  ' 
2.9 
2.9  I 

3.0  ' 

3.1  i 
3.3 
3.4  i 

3.3  { 

3.4  ! 

3.5  t 
3.6 
3.6 
3.6 
3.7 
3.8 
3.8 
3.8 
3.8 
3.8 

a8 

3,8 
3.7 
3.6 
3.3 
3.3 
3.2 
3.2 
3.2 
3.3 


3.4  I 
3.3  I 
3.2 

a3 

3.3 
3.3 
3.4 
3.4 
3.5 
3.6 
3.7 
3.7 
3.6 
3.2 
3.0 
2.8 
2.7 
2.6 
2.6 
2.5 
2.5 
2.5 
2.6 
2.6 
2.7 
2.7 
2.8 
2.8 
2.7 
2.6 
2.5 


2.6 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.3 

2.4 

2.5 

2.6 

2.6 

2.4 

2.35 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.3 

2.2 

22 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.0 


Oct.     Nov.     Dec. 


2.1 
2,1 
2.1 
2.0 
2.0 
1.9 
1.8 
1.9 
1.9 
1.9 
1.8 
1.7 
1.8 
1.8 
1.7 
1.7 
1.9 
1-8 
1.9  1 

1.8 ; 

1.9 
1.8 

1.8  I 

1.9  I 
1.9  i 
1.9 
1.9  ' 
1.^1 
1.8  ! 
1.7 


1.9 

1.9 

1.8 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5  I 

1.5 

1.4  I 

1.4 

1.4 

1.4 

1.4 

1-4 : 

1.4 

1.4  ' 


1.4 
1.4 
1.4 

1.4 

1.4 

1.4 

1.4 

1.5 

1.5 

1.4 

1.4 

1.5 

1.5 

1.4 

1.5 

1-4 

1.5 

1.5 

1.6 

1.6 

1.5  , 

1.5  i 

1.5 

1.5  I 

1.5  I 

1.5 

1.5 

1.5  , 

1.6 

1.6 


1.5 
1.4 
1.5 
1.4 

1.4 
1.5 
I..S 
1.5 
1.5 
L4 
1.4 
1.5 
1.3 
1.5 
1.5 
1.5 
1.4 
1.4 
1.5 
IS 
1.4 
1.5 
1.4 
1.5 
1-4 
1.4 
1.5 
1.5 
1.6 
1.7 
1.6 


I 


Note.— Gage  heights  interpolated  Febniary  17-19. 


Station  rating  table  for  Bishop  Creek  near  Bishop,  Cal.,from  January  1  to  December  11, 1905. 


heiglt. 

Discharge. 
Second-feet. 

1     (J  age 
height. 

Feet. 

Discharge.  1 
Second-feet. 

height. 
Feet. 

Discharge. 
Second-feet. 

height. 
Feet. 

Discharfse. 

Feet. 

Second-feeL 

1.40 

21 

2.10 

74     1 

2.80 

170 

3.50 

314 

1.50 

27 

2.20 

84     1 
05    ' 

2.90 

188 

3.60 

339 

1.60 

33 

2.30 

3.00 

206 

3.70 

365 

1.70 

1               ^ 

2.40 

108    li 

3.10 

225 

3.80 

301 

1.80 

1               48 

2.50 

122 

3.20 

245 

1.90 

1               56 

2.60 

137     ' 

3.30 

267 

2.00 

65 

2  70 

163    1 

3.40 

290 

Note,— The  above  table  is  based  on  14  discharge  measurements  made  during  1905  and  some  older 
measurements.  It  is  not  very  well  defined.  This  table  does  not  apply  later  than  December  11,  as  con- 
ditions were  changed  at  the  station. 
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EHimaUd  monthly  discharge  of  Bishop  Creek  near  Bishop,  Cal.,for  1906. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

Octolier 

Noveml)er 

December  1-11. 


The  period . 


Discharge  in  seeond-feet. 


Maximum.:  Minimum. '    Mean. 


Total  in 
acre-feet. 


27 

30 

48 

122 

170 

391 

365 

137 

74 

56 

33 

27 


21  I 

21  I 

27 

40  I 

65 
188  ' 
122  I 

65 

40  . 

2.  I 

21  I 

21 


22.5  I 
25.2  I 
38.2  I 

56. 6  I 
113 

299  I 
215 

92.1 
53.6 
36.1 
25.6 
24.3 


1,384 

1,400 

2,349 

3,368 

6,948 

17,790 

13,220 

5,663 

3,189 

2,220 

1,523 

530 


59,580 


RAW80K  OAKAL  KEAE  BISHOP,  OAL. 

This  station  was  established  August  7, 1903,  by  R.  S.  Hawley.  It  is  located  at  the  county 
bridge  2\  miles  east  of  Bishop,  Cal. 

The  channel  is  straight  for  100  feet  above  and  below  the  station  and  the  current  is  swift. 
The  right  bank  is  high  and  the  left  bank  is  low.  Neither  bank  is  liable  to  overflow.  The 
bed  of  the  stream  is  composed  of  gravel  and  is  permanent. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
marked  on  the  bridge  neai  the  right  bank  of  the  o^nal. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge.  During  1905  the  gage  was  read  by 
W.  P.  Parker. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  100,  pp  215-216;  1.34,  p  229. 
Discharge:  100,  p  216;  1.34,  p  229. 
Discharge,  monthly:  134,  p  231. 
Gage  heights:  100,  p  216;  134,  pp  230-231. 
Rating  table:  134,  p  231. 

Discharge  mecisurements  of  Rawson.  canal  near  Bishop,  Cal.,  in  1905, 


Date. 


Hydrographer. 


Width.l 


March  14 R.J.Taylor 

April  1 1  J.  S.  Evans.. 

April  17 ' do 

May  2 | do 

May25    ' do 

June  28 j do 

July  26 ' do 

August  9 

September  5. 
September  14 

October  3 

October  25. . . 
November  23 


Feet. 
V 


7    I 


....do 

....do 

....do 

....do 

F.  R.  S.  Buttemer. 
....do 


December  11... do. 


17 

17  ' 

17  I 
17  I 
17  I 

;:> 

16  1 

17  1 
17  1 

7  ' 
6  j 
7 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 
13.2 

Ft.  per  ac. 
1.67 

13.3 

1.95 

10.6 

1.59 

16.3 

1.72 

17.4 

1.55 

14.8 

1.22 

5.4 

.39 

14.6 

1.00 

9.8 

.72 

10.1 

1.05 

15.2 

1.17 

4.2 

.29 

Gage 
teignt. 


heigl 


Dis- 
charge. 


1.6 
42 


.31 


eet. 

Sec.-ft. 

1.75 

22 

1.85 

26 

1.60 

16.9 

1.90 

28 

1.90 

27 

1.70 

18.1 

1.30 

2.1 

1.55 

14.6 

1.45 

7.0 

1.50 

10.6 

1.90 

17.8 

1.06 

1.2 

1.15 

1.1 

1.08 

1.3 
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Daily  gage  height,  in  feet^  cf  Rawson  canal  near  Bishop,  CaL.,  for  1905. 


Day. 

Mar. 

Apr. 

May. 

June. 

'  July. 

Aug. 

Sept. 

Oct. 

1 

1.8 

1.7 
1.7 
1.7 
1.9 

1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 

1.8 
1.8 
1.8 
1.8 
1.7 
1.9 
1.9 
1.9 
1.8 
1.8 
1.9 
1.8 
1.8 
1.7 
1.0 

.: 

1.4 

.6 
.8 
.9 
.9 

:l 

.8 
.8 
.8 

a8 

.9 
.9 
.9 
.9 
.8 
.8 
.8 
.8 
.8 
.7 
.7 

'' 
.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.7 

.7 

.7 

.7 

t 

.9 
.9 
.9 

i 

0.9 
.9 
.8 
.8 
.8 
.8 
.8 
-    .8 
.8 
.8 
.8 
.8 
.9 
.9 
.0 

.9 
.9 
.9 

.7 

.  7 
.7 
.7 
.  i 
1.3 
1.3 
1.3 

1.3 

1.3 

1.3 
1.5 
1.5 

1.5 
1.7 
1.7 
1.7 
1.7  1 
1.7  1 

1-6  . 
1.6' 

1.6  . 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 

1.7  ^ 
1.7  1 
1.7 
1.7    . 
1.7    . 
1.7 

I  S 

2 

1  8 

3 

1.8 
1.8 
1.8 

1.7 
1.7 

1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 

I  8 

4 ' 

1  S 

5 i 

1  *^ 

6 

1.4 
1.4 
1.5 
1.5 
1.6 
1.6 
1.6 
1.8 
1.8 

1  3 

7 

1  6 

8 

I  4 

9 

I  4 

10 

1  4 

11 

]  4 

12 

1  6 

13 

1  6 

14 

15 

16 

17 

18 

19 



20 

21 

22 

23 

24 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

25 

26 

27 

28 

29 

30 

1.8 
1.8 

31 / 

1 

Note.— Water  shut  off  January  1  to  March  5  and  October  14  to  December  31. 
A.  0.  OOLUNB  OAHAL  HSAK  BISHOP,  OAL. 

Tliis  station  was  established  August  7,  1903,  by  R.  S.  Hawley.  It  is  located  at  the 
county  bridge,  3  miles  east  of  Bishop,  Cal. 

The  channel  is  straight  for  100  feet  above  and  50  feet  below  the  station.  The  current 
is  sluggish.  Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream 
is  sandy  and  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
marked  on  Ihe  foot  log  near  the  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  right  bank  just  above  the  bridge,  from  which 
discharge  measurements  are  made.     During  1905  the  gage  was  read  by  W.  P.  Parker. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  Stat.es  Geological  Survey: 

Description:  100,  pp  216-217;  134,  p  232. 
Discharge:  100,  p  217;  134,  p  232. 
Discharge,  monthly:  134,  p  235. 
Gage  heights:  100,  p  217;  134,  pp  233-234 
Rating  table:  134,  p  234. 
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Discharge  meaauremerUs  of  A.  0.  Collins  cancH  near  Bishop ,  Col.,  in  1906. 


Date. 


Hydrographer. 


March  14 R.  J.  Taylor. 

April  1 J.  S.  Evans. 

May  2 do 

June  28 do 

July  26 1 do 

August  9 do 

September  5 do 

September  14. .  I do 

October  3 do , 

October  25 ,  F.  R.  8.  Buttemer. 

November  23 do 

December  II... I do 


Width 


10.5 
10 


Area  of 
section. 


Vc/. 

Sq./L 

11 

12.5 

8 

2.8 

11.5 

12.8 

10 

10.8 

10 

12.8 

10 

8.8 

10 

fi.O 

10 

5.4 

10 

10.4 

DaUy  gage  height ^  in  feelf  of  A.  O.  CaUins  canal  near  Bishop ^  Cell.,  for  1906. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

2.6 
2.6 
2,8 
3.0 

June. 

1.8 
1.8 
1.6 
1.9 
1.9 
1.7 
1.7 
1.8 
1.9 
1.9 
1.9 
1.9 
2.2 
2.3 
2.3 
2.4 

July. 

Aug. 

Sept. 

Oct. 

1 

2.5 
2.6 
2.7 
2.7 
2.8 
2.8 
2.8 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.6 

2.6 
2.0 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.4 

2.4 

2.4 

2.0 
2.6 
2.6 
2.6 
2.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.3 
2.3 
2.3 
2.3 
2.9 
2.9 
2.9 
2.9 
2.9 
2.7 

2.5 

2 ' 

2.6 

3 1 

2.6 

4 L 

2.2 

5 1 

2.2 

6 

3.0 
3.0 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.2 

7 

2.2 

1 
8 

2.2 

9.. 

2.2 

10 

2.4 
2.4 
2.4 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
3.0 
3.0 
2.7 

2.2 

11 

2.3 

12 

2.3 

13 

2.3 

14 

15 

16 1 

.7 1 ::: 

18 

19 

2.6 
2.6 
2.6 
2.6 

20 

21 

22 

2.3 

2.3 
2.3 
2.3 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 

23 



24 ! 

2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 

1.7 

2.7' 
2.7 
2.7 
2.5 
2.5 
2.5 

25 

26 

2.3 

27 

28 

29 

30 

31 

Note.— No  flow  on  days  of  missing  gage  heights. 
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STREAM   MEASUREMENTS   IN   1905,  PART    Xin. 


DELL  OAHAL  NEAR  BISHOP,  GAL. 

This  station  was  established  August  24,  1903,  by  R.  S.  Hawley.  It  is  located  at  a 
flume  3  miles  from  the  head  gate  at  a  point  where  the  canal  crosses  a  slough  in  Sanders's 
field. 

The  channel  is  straight  for  150  feet  above  and  for  200  feet  below  the  station.  The  cur- 
rent is  slu^ish  at  all  times. 

Discharge  measurements  are  made  from  a  bridge  across  the  flume.  The  initial  point 
for  soundings  is  the  edge  of  the  flume  at  the  right  side. 

The  gage  is  a  vertical  rod  fastened  to  the  flume. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  217-218;  134,  p  235. 
Discharge:  100,  p  218;  134,  pp  235-236. 
Discharge,  monthly:  134,  p  237. 
Gage  heights:  100,  p  218;  134,  pp  230-237. 

Discharge  measurements  of  DeU  canal  near  Bishop j  Ccd.,  in  1905. 


Date. 


Hydrographer. 


March  10 R.  J.  Taylor 

April  14 1  J.  S.  Evans 

April  28 : do 

May  11 1 do 

June  26 j do 

JulyO I do 

August  2 1 do 

September  6...| do 

September  28 do 

Octoter30 1  F.  R.  S.  Buttenier. 

November  18 do 

December  5 do , 


Width. 


Area  of 
section. 


Mean     '     Gaee 
velocity.  |  height. 


Feet. 

Sq.ft. 

Ft.  per  sec. 

7.5 

lai 

2.38 

7.6 

7.6 

2.16 

7.6 

11.8 

1.95 

7.6 

12.6 

2.08 

7.6 

11.4 

1.93 

7.6 

12.2 

1.97 

7.6 

9.1 

1.89 

7.6 

9.1 

1.85 

7.6 

6.8 

1.70 

7.5 

9.0 

1.52 

7.5 

9.7 

1.71 

7.3 

4.4 

.68 

DiP- 
charige. 


Frrt,     , 

Sec.'/t. 

1.40 

24 

1.20  , 

16.4 

1.35  ' 

23 

1.48 

■» 

1.60 

22 

1.70  1 

24 

1.30 

17.2 

1.31 

16.8 

1.12 

11.6 

1.22 

ia7 

1.35 

16.6 

.62 

3.0 

DaUy  gage  height,  in  feet,  of  DeU  canal  near  Bishop,  Col.,  for  1905. 


Day.       '  Feb. 

1 

Mar. 

Apr. 
1.3 

Nov.     Dec. 

Day. 

Feb. 

Mar. 

Apr. 

Nov. 

Id*. 

1 

1 lin 

"!~         1 

2     1 

1.4 

.,      0.9 

18 

1.4 

1.35 

3        .    .                   

1 

19 

4 

1.4 

8 

20 

1.4 

1.3 

5 

21 

6 

1.4 

'        .6 

99 

1.4 

1.3 

7 

1 !    23 

8 

1.4 

'        .6 

1  24 

1.2 

::::::t";:3" 



9 

25 

10. 

1.4 

6 

56 

1.4 

1.2  ;     -         I     1-3 

11.. 

^27::::::":":" 

■ 

12 

1.4 

8 

28 

1.4 

1.2 

1    1.4 

13 , 

l29 

14                     ! 

1.4 

8 

aa 

1.2 



.    ..     .     1-35 

15 

'l  31 

16 

1.4 

1        .8 

OWENS   RIVER    DRAINAGE    BASIN. 
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BIO  FIKE  AKD  OWEHB  EIVER  CAKAL  NEAR  BIBHOF,  OAL. 

This  station  was  established  by  J.  C.  Clausen  and  R.  S.  Hawlej,  August  4,  1903.  It  is 
located  at  a  footbridge  near  the  house  of  William  Oliver,  the  observer.  It  is  7^  miles  south 
and  3  niiles  east  of  Bishop,  Cal. 

The  channel  is  straight  for  600  feet  above  and  300  feet  below  the  station.  The  current  is 
sluggish.  Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
sandy  and  somewhat  shifting. 

Discharge  measurements  are  made  from  the  footbridge.  The  initial  point  for  soundings 
is  marked  on  the  footbridge  near  the  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  securely  nailed  to  the  footbridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Sur\'ey : 

Descnption:  100,  pp  21^219;  134.  p  238. 
Discharge:  100,  p  219;  134,  p  238. 
Discharge,  monthly:  134,  p  240. 
Gage  heights:  100,  p  219;  134,  pp  '238-239. 
Rating  toble:  134,  p  240. 

Discharge  measurements  of  Big  Pine  and  Owens  River  caned  near  Bishop,  Cal.,  in  1906. 


Date. 


Hydrographer. 


,  Width. 


January  25 ;  R.J.  Taylor. 

February  13..  J do 

April  28 1  J.  S.  Evans.. 

May  11 do 

June  26 do 

July  6 do 

August  2 do. 

September  6.. 
September  28 . 

October  30 

November  18 . 
December  6. . . 


....do 

....do 

F.  R.  S.  Buttemer. 

....do 

....do 


Area  of  '     Moan      | 
section,     velocity.  | 


Feft.       Sq.ft.     Ft.persec. 

0.84  I 

.70  I 

.86, 

1.11  I 

1.11  I 

1.06 

.58 

.69 

.36  . 

1.00  I 

.85  I 


22 

11.3 

22 

9.5 

21 

12.6 

22 

16 

22 

27 

22 

18.8 

22 

10.8 

16 

10.0 

14 

7.2 

22 

41 

22 

17.6 

22 

1&2 

Gage 
icight. 

Dis- 
charge. 

Feet, 

Sec.-ft. 

1.30 

9.0 

1.15 

6.7 

1.30 

10.7 

1.50 

17.7 

1.90 

30 

1.75 

19.6 

1.20 

6.3 

1.17 

5.9 

1.10 

2.6 

2.53 

41 

1.42 

15 

1.45 

16.2 
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DaUy  gage  height,  in  feet,  of  Big  Pirie  and  Owena  River  canal  near  Bishop,  Cal.,for  1906, 


Day. 

Jan. 

Feb. 

Mar. 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.15 

1.5 

1.75 

1.55 

1.55 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.1 

1.1 

1.1 

1.1 

1.2 

1.2 

1.2 

1.1 

1.1 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.4 

1.3 

1.4 

1.5 

1.65 

1.9 

1.9 

1.8 

2.0 

2.1 

2.15 

2.2 

2.2 

2.1  . 

2.15 

2.15 

2.3 

2.3 

2.35 

2.35 

2.35 

2.a5 

2.35 

2.35 

Z36 

2.35 

2.35 

2.45 

2.45 

2.5 

2.55 

Nov. 

2.55 

2.55 

2.55 

2.6 

2.5 

2.25 

2.3 

2.3 

2.3 

2.55 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.4 

1.4 

1.35 

1.3 

1.25 

1.25 

L25 

1.3 

1.3 

1.4 

1.4 

1.4 

... 


!>«. 

1 

1.2 

1.2 

1.2 

1  2 

1.2 

1.26 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.4 

1.4 

1.35 

1.35 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.25 

1.25 

1.4 

1.4 

1.4 

1.3 

1.25 

1.25 

1.25 

1.15 

1.15 

1,2 

1.2 

1.2 

1.2 

1  16 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.25 

1.25 

1.25 

1.3 

1.2 

1.15 

1.4 

1.8 

1.8 

1.9 

1.7 

1.7 

1.5 

1.5 

1.6 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.6 

1.55 

1.6 

1.8 

2.1 

2.15 

2.25 

2.2 

2.25 

2.0 

1.8 

2.25 

2.25 

2.45 

2.4 

2.1 

2.0 

1.86 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.95 

2.15 

2.1 

2.3 

2.45 

2.65 

2.7 

2.8 

1.8 

1.8 

1.85 

1.7 

1.'65 

1.7 

1.8 

2.2 

2.2 

1.9 

1.8 

1.6 

1.6 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

20 

2.05 

2.2 

2.25 

2.35 

2.4 

2.4 

2.25 

2.1 

2.05 

1.8 

1.7 

1.6 

2.0 

1.9 

2.0 

1.6 

1.4 

1.3 

1.3 

1.2 

1.1 

1.1 

1.1 

1.1 
1.1 
1.1 
1.1 
1.0 
1.1 
1.1 
1.1 
L2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.0 
1.0 
1.6 
1.6 
1.5 
1.4 

;:: 

1.2 
1.3 
1.3 

1.2 

1.1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.3 

1.2 

1.2 

1.3 

1.3 

1.3 

1.3 

1.1 

1.15 

1.15 

1.1 

1.1 

1.1 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1   4 

2 

15 
15 
15 

15 
15 

1  45 

3 

1.5 

4 

1.5 

6 

1.45 

6 

1.45 

7 

1  45 

8 

1.45 

9 

1.35 

1.  ^ 

10 

1.4 

11 

L4 

12 

L4 

13 

1.4 

14 

L4 

15 

16 

1 
1 

4 

35 
35 
45 
3 

15 
15 

45 

1.4 
1.4 

17 

L4 

18 

14 

19 

1.4 

20 

L4 

21 

1.35 

22 

i.;;5 

23 

24 

25 

26 

1.35 
1.3 
1.3 
1.4 

27 

28 

1.4 

1.4 

29 

30 

31 

1.3 
1.3 
1.3 

a  Water  shut  off  April  9-13. 
BANOES  GANAL  AT  ALYORD,  GAL. 

This  station  was  established  AuguSt  4,  1903,  by  J.  C.  Clausen  and  R.  S.  Hawley.  Ii  is 
located  at  the  county  road  bridge,  one-fourth  mile  east  of  the  Southern  Pacific  Railroad 
station  at  Alvord,  Cal. 

The  channel  is  straight  for  300  feet  above  and  for  100  feet  below  the  station.  The  current 
is  sluggish.     Both  banks  are  low  and  liable  to  overflow.    The  bed  of  the  stream  is  sliifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
marked  on  the  bridge  near  the  left  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papera  of 
the  United  States  Geological  Sur\'ey : 

Description:  100,  pp  219-220;  134,  pp  240-241. 

Discharge:  100,  p  220;  134,  p  241. 

Gage  heights:  100,  p  220;  134,  pp  241-242. 


owt:ns  mveb  drainage  basin. 
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Discharge  measurements  of  Sanger  canal  at  Alvord,  Cal.,  in  1905. 


Date. 


Hydrographer. 


January  7 |  R.  J,  Taylor 

February  18. .    do 

April  14 J.S.Evans 

AprU26 ' do 

May  19 1 do 

June  9 1 do 

August  17 1 do 

September  13...! do 

October  30 1  F.  R.  S.  Buttemer  . 

November  18 do 


Width. 


Area  of 
section. 


Feet. 
16, 
16 
16 


Sq.ft. 
23 
22 
26 


Mean 
velocity. 


Ft. 


16 

29 

16 

32 

16 

29 

16 

18 

16 

16 

16 

30 

16 

26 

per  sec. 
0.59 
.63 
.38 
.30 
.18 
.16 
.22 
.18 
.44 


Gag© 
height. 


Dis- 
chai^. 


Feet. 

Sec.-ft. 

2.38 

13.6 

2.32 

13.9 

2.80 

9.9 

2.88 

8.8 

3.05 

5.6 

2.80 

4.7 

2.10 

4.0 

2.10 

2.8 

2.82 

13.2 

2.60 

10.2 

DaUy  gage  height  j  in  feet  j  of  Sanger  canal  at  Alvord,  Cal.ffor  1906. 


Day. 

Jan. 
2.2 

FpD. 
1.7 

Mar. 

1.2 
1.2 

Apr. 

2.7 
2.7 

May. 

2.9 
2.9 

Day. 
17 

Jan. 
1.9 

Fob. 

Mar. 

2.2 
2.2 
2.2 

Apr. 

2.8 
2.8 

May. 

1 

1.3 
1.3 

2 

18  ' 

3.5 

3 

2.1 

19 

1.8 

4 

1.6 
1.6 

1.2 
1.2 

2.8 

2.9 

20 

2.8 

3.5 

5   

2.1 

21    

1.8 
1.8 

1.3 

2.4 

6 

2.8 

2.9 
2.9 

3.0 
3.0 

3.1 

22 

.s 

7 

2.1 
2.1 

1.5 

1.2 

23 

1.3 

2.4 

8 

24 

1.8 

2.8 

9 

i.5 

1.8 

'25    

1.3 
1.3 

2.4 
2.4 

10 

2.0 

1  26  

1.8 

2.8 

11 

1.4 
1.4 

2.0 
2.1 

2.9 

3.3 

27 

12 

2.0 

28 

1.7 
1.7 

1.2 

2.6 

2.8 
2.8 
2.8 

13 

2.9 

2.8 
2.8 

3.4 
3.4 

3.4 

,  29 

14 

1.9 
1.9 

1.3 

2.1 

30 

2.7 
2.7 

15 

31 

1.7 

16 

1.3 

2.2 

1 

EAST  SIDE  OAKAL  NEAB  OITETTB,  OAL. 

This  station  was  established  August  27,  1903,  by  R.  S.  Hawley.  It  is  located  at  the 
head  gate  of  the  canal. 

At  low  stages  the  meter  measurements  are  made  by  wading  at  a  point  below  the  head 
gate.  High-stage  measurements  are  made  from  Southern  Pacific  Railroad  bridge,  one-half 
mile  below  head  gate. 

The  gage  is  a  vertical  rod  fastened  to  the  head  gate  at  which  discharge  measurements 
are  made.    During  1905  the  gage  was  read  by  J.  Vaughn. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  220;  134,  pp  242-243. 
Discharge:  100,  p  221;  134,  p  243. 
Discharge,  monthly:  134,  p  245. 
Gage  heights:  100,  p  221;  134.  pp  243-244. 
Rating  table:  134,  p  245. 
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Discharge  meaauremerUs  cf  East  Side  canal  near  Citrus ^  CcH.f  in  1906. 


Date. 

Hydrographer. 

Width 

Area  of  '     ] 
section,     ve 

tfean     ' 
locity.  1 

per  sec. 
1.48  1 
1.14 
.63  ! 
.50 
.66 
1.30  ; 

Gage 
height. 

Feet. 
2.30 
2.60 
3.10 
3.00 
2.63 
1.90 

Dfe- 
1  chaj-ge. 

February  2. 

May  29 

August  23 

September  20... 
November  8 

R.  J.  Taylor.. 

J.S.Evans... 

do: 

do 

F.  R.  S.  Butten 
do 

2y  gage  height, 

oer. 

----- 

Feet. 
20 
21 
24 
21 
18 
11 

1 

2 

1          ^ 
1          3, 

2! 

2 

neari 

n.  [fl 
L    ; 

i 

5      ■ 

i 

1 

5.7  I   . 

1 

See.-fl. 
31 
Zi 
22 
14 
18 

December  3 

infeei 

4.8 

Dai 

,  cf  East  Side  canal 

"Jiirusy  Cal.Jar  1905. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

2.5 

June. 

July. 

Aug. 

Sept.  1 
3.0   . 

(Vt.      > 

'ov,     Ihv. 

1 

20 

2.                          .              1              1 

2.4; 

3.1    .. 

3 

•' 

2.3 

2.3 

2.5 

3.4 

3.0  1.. 

4 

3.3 

3.1    . 

1 

2.1 

5 

2.3 
".    '"2.'4' 

2.0 


2.3 

2.5 

2.6 

6 

3.1  1 

2-9 

7 

2.5 

3.3 

3.3 

8 

2.5 

3.11. 

0  » 

9 

3.0  ■ 

3.1 

10 

2.0 

2.4 

2.5 

3.3 

2.9       .     . 

11 

1 

3.1 

3.1,. 

2. 1 

12 

.       2.2 
.       2.3 

2.0 

2.6 



2.5 

3.2 

13 

3.1  1 

2.8 

14 

2.6 

3.3 

3.1 

15 

2.6 

3.1  '. 

1 

2.1 

16 

3.2 

3.2 

17 

2.1 

2.5 

2.6 

2.8        .   .. 

18 

3.1 

3.1    . 

2. 1 

19 

1 

2.3 

2.2 
"l 



2.2 

2.1 





2.6 

3.2  ' 

20 

3.2 

2.7    .     .  . 

21 

2.6 


3.1 

3.1 

' 

22 

2.5 

3.1    . 

2.1 

23 

3.2  1 

3.2 

3.2 

24 

2.2 

2.2 

2.6 

2-6 

25 

3.2 

3.0    . 

2  0 

26 

.■      2.3 

.       2.3 

2.2 

2.5 

2.5 

3.2  1 

27 

2.6    .       .. 

28 

2.5 

2.6 

3.2 

3.1 

1 

29 

1  3.1 1. 

3.0   ,. 

1.9 

30 

2.3 

1 

31 

2.5 

.       . 

3.2 

• 

1 

1 
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STEVEH8  OANAL  NEAR  0ITBU8,   OAL. 

This  station  was  established  kugust  27,  1903,  by  R.  S.  Hawley.  It  is  located  <l  the 
waste  gate  of  the  canal,  3i  miles  north  of  Citrus,  Cal. 

The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  station.  The  current 
is  sluggish.  Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel  and  earth  and  is  fairly  permanent. 

Discharge  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  on  the 
right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  waste  gate.  During  1905  the  gage  was  read  by 
J.  Vaughn. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

DeBcription:  100,  p  221;  134,  p  245. 
Discharge:  100,  p  222;  134,  p  246. 
t>i8charge,  monthly:  134,  p  248. 
Gage  heights:  100,  p  222;  134,  pp  246-247 
Rating  table:  134,  pp  247-248. 

Discharge  measurements  of  Stevens  canal  near  CitruSfCal.,  in  1905. 


Date. 


May  29 

August  23 

September  20 . . 
November  8 . . . 
Decembers 


Hydrographer. 


J.  8.  Evans 

....do 

do 

F.  R.  S.  Buttemer. 
....do 


Width. 


Feet. 
12 
12 
12 
13 
11 


IRR  177-06 6 


Area  of 
section. 


Mean     i 
velocity.  I 


Gage 
height. 


Dis- 
charge. 


Sq./t.     Ft.peraec.\     Feet.     I   8ec.-fl. 


29 
26 
25 
ll.( 


1.28 
.71 
.92 
.92 
.76 


2.70 
2.50 
2.55 
1.80 
1.65 


37 
18.6 


10.7 
7.3 


I 
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Daily  gage  height,  injeet,  of  Stevens  caned  neter  CitnUf  Cal.ffor  1905. 


Bay.          1 

Jan. 

Feb. 
1.6 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 
2.8 

Dec 

1 

1.9 

2.1 

2.3 

2.6 

2.5 

2 

1.6 

2.8 

2.8 

2.6 

3 

1.6 

1.8 

1.5 

2.2 

2.8 

4 

1.6 

2.5 

2.4 

2.6 

1.8 

5 

1.5 

2.3 

2.8 

2.9 

6 

1.5 

1.5 

1.9 

2.4 

2.6 

2.8 

1.8 

7 

1.5 


2.2 

2.8 

2.8 

2.5 

8 

1.5 

2.3 

2.4 

2.7 

2.8 

1.8 

"9 

1.5 

2.8 

2.9 

2.5 

10 

1.5 

2.3 

1.5 

2.2 

2.8 

11                .  - 

1.5 

2.5 

2.6 

2.7 

1.7 

12 

1.6 

2.2 

2.8 

2.9 

13 

1.5 

1.5 

2.4 

2.5 

2.7 

2.8 

1.7 

14 

1.6 


2.2 

2.8 

2.9 

2.7 

16.             

1.5 

2.5 

2.5 

2.8 

2.8 

1.7 

16 

1.6 

2.9 

2.8 

2.7 

17 

1.5 

2.6 

1.6 

2.2 

2.8 



18. 

1.6 

2.6 

2.6 

2.8 

1.7 

19 

1.6 

2.2 

2.9 

2.7 

20 

1.5 

1.6 

2.4 

2.6 

2.8 

2.6 

1  7 

21 

1.6 

2.5 

2.9 

2.7 

25 

22 

1.6 

2.0 

2.6 

2.9 

2.6 

1.7 

23 

1.5 

2.9 

2.7 

2.5 

24. 

2.0 



1.5 

1.6 

2.5 

25 

1.5 

2.5 

2.6 

2.9 

1.7 

26 

1.5 

2.6 

2.9 

2.8 

27    . 

1.6 

1.9 

1.5 

2.6 

2.9 

2.5 

1.7 

28 

2.1 

2.7 

2.7 

2.8 

2.4 

29 

1.5 

2.5 

2.8 

2.5 

1-7 

30. 

1.6 

2.8 

2.5 

2.4 

31 



1.5 

1      2.8 

1 

OWEirS  RIVES  NBAS  OITBITB,   OAL. 

This  station  was  established  October  30,  1903,  by  R.  S.  Hawley.  It  is  located  at  the 
county  bridge  4  miles  east  of  Independence,  Cal.,  and  1  mile  from  the  Southern  Pacific 
Railroad  station  at  Citrus,  Cal.  The  station  at  this  point  shows  the  amount  of  waste  wsiet 
which  is  discharged  into  0^'ens  Lake. 

The  channel  is  straight  for  200  feet  above  and  for  300  feet  below  the  station.  The  current 
has  a  mean  velocity  of  about  2  feet  per  second  at  ordinary  stages.  Both  banks  are  high  and 
are  not  liable  to  overflow.     The  bed  of  the  stream  is  sandy  and  is  liable  to  shift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  located  about  1,500  feet 
above  the  bridge.     Tlie  cable  has  a  span  of  120  feet. 

The  gage  is  a  vertical  rod  nailed  to  a  pile  on  the  upstream  side  of  the  middle  pier  of  the 
bridge.  During  1905  the  gage  was  read  by  Milton  Levy.  The  bench  mark  is  a  copper  tack 
in  the  floor  beam  directly  over  the  gage  rod;  elevation,  13.50 feet  aboye  the  datum  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  222;  134,  p  248. 
Discharge:  100,  p  223;  134,  p  249. 
Discharge,  monthly:  134,  p  251. 
Gage  heights:  100,  p  223;  134,  pp  249-250. 
Rating  table:  134.  p.  251. 


OWEK8   BIVEB   DBAHTAOE   BASIN. 


75 


Discharge  measurenienis  of  Owens  River  near  Citrus y  CdL,^  in  1905. 


Date 


February  2 R.J.  Taylor 


Hydrographer. 


May  29 

July  21 

August  23 

September  20 . 
Novembfcr  8. . 
Decembers... 
Derember  15.. 


J.  8.  Evans 

do 

do 

do 

F.  R.  S.  Buttemer. , 

do 

do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

73 

176 

47 

10 

68 

68 

24 

15.2 

25 

20 

71 

91 

73 

131 

72 

128 

Mean 
velocity. 

Ft.  per  see. 

2,21 
1.52 
1.84 
.80 
1.05 
1.98 
2.21 
2.20 


Gase 
height. 

Dis- 
charge. 

Feet. 

Sec-ft. 

6.00 

389 

3.60 

61 

4.30 

125 

3.00 

12.1 

3.15 

12 

4.65 
5.20 
5.30 


180 
290 
282 


DaUy  gage  height,  in  feet,  of  Owens  River  near  Citrus ,  Cdl.yfor  1905, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

4.6 

4.65 

4.7 

4.75 

4.8 

4.8 

4.8 

4.86 

4.85 

4.9 

4.9 

4.9 

4.9 

4.95 

4.95 

5.0 

6.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Dec. 

1 

5.85 

5.6 

6.35 

5.0 

5.0 

6.0 

5.0 

5.0 

6.5 

6.1 

6.1 

6.2 

5.25 

5.3 

5.3 

6.3 

5.3 

6.0 

4.8 

4.75 

4.6 

4.4 

4.1 

3.5 

3.2 

3.0 

2.8 

2.75 

2.6 

2.5 

3.6 

3.45 

3.45 

3.5 

3.55 

3.5 

3.6 

3.6 

3.8 

3.85 

3.9 

3.9 

4.0 

4.1 

4.15 

4.15 

4.2 

4.25 

4.3 

4.3 

4.4 

4.4 

4.5 

4.5 

4.4 

4.45 

4.5 

4.5 

4.5 

4.65 

4.6 

6.15 

2 

6.0 
6.8 
6.8 



5.2 

3 

6.3 

4 

5.8 

5.35 

5 

6.35 

6 

5.7 
..5.65 

6.9 

6.8 

6.85 

6.8 

6.85 

6.9 

6.9 

5.8 

5.0 

6.4 

7 

6.4 

8 

5.65 

6.76 
6.45 
5.4 
5.45 
5.4 
5.7 

5.8 
6.3 
6.4 

5.35 

9 

6.4 

10 

6.4 

11 

5.4 

12 

5.35 

13 

5.4 

14 

6.7 
5.8 

7.1 
7.15 
7.2 
7.2 

4.5 

5.4 

15 

5.4 

16 

1 

5.4 

17 



3.1 

3.1 

3.2 

3.3 

3.3 

3.3 

3.3 

3.2 

3.25 

3,3 

3.36 

3.4 

3.4 

3.45 

5.6 

18 

5.45 

19 

5.8 
5.9 
6.85 

5.4 

20 

5.5 

21 

5.8 
5.8 
5.8 

5.4 

22 

5.45 

23 

6.0 

8.0 

6.1 

6.3 

6.4 

6.35 

6.0 

6.6 

5.6 

6.6 

24 

6.5 

25 

1" 1 

5.45 

26 

6.0 
6.0 

5.8 

6.46 

27 

6.4 

28 

5.5 

29 

5.4 

30 

5.8 

5.45 

31 

1 

5.45 

1 

76 
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Station  rating  table  far  Owens  River  near  Citrus  j  CcH.,  from  Janv4xry  1  to  December  31,  1905. 


Gage 
height. 

Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.60 
3.60 


Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 
0 

Feet. 
3.70 

Second-feet. 
63 

1 

3.80 

73 

3 

3.90 

83 

5 

4.00 

94 

8 

4.10 

ia5 

12 

4.20 

117 

18 

4.30 

130 

24 

4.40 

144 

31 

4.50 

158 

38 

4.60 

172 

46 

4.70 

187 

64 

4.80 

202 

Discharge. 


Discharge. 


440 


4SS 


Note.— The  above  table  la  based  on  11  discharge  measurements  made  during  1904-5.    It  is  fairly  well 
defined  between  gage  heights  3  feet  and  7  feet. 

E^imaied  monthly  discharge  of  Owens  River  near  Citrus ^  Cal.,  for  1905. 


Month. 


Januarys 

February* 

March  1-17  a 

June  23-30 

July 

September  17-30. 

October 

November 

December 


The  period. 


Discharge  in  second-feet. 
Maximum.  Minimum. .    Mean. 


418 

283 

720 

376 

506 

301 

508 

337 

337 

0 

42 

18 

172 

42 

233 

172 

319 


540 
372 
430 
175 
29.9 
107 
219 
301 


Total  in 
acre-f«*t. 


29.990 
12.  .MO 

6.V23 

10.7«> 

HJO 

6.579 
13.030 
IS.  510 


121.  srn 


a  Missing  gage  heights  interpolated. 


P0WSB8  OAKAL  KEAR  BIBHOP,  OAL. 

This  station  was  established  August  19,  1903,  by  R.  S.  Hawley.  It  is  located  one-half 
mile  above  a  mill  on  Bishop  Creek,  and  4i  miles  west  of  Bishop,  Cal. 

The  canal  is  straight  for  20  feet  above  and  50  feet  below  the  station.  The  bed  of  tbi» 
canal  is  composed  of  gravel  and  is  not  subject  to  change. 

Dischai^  measurements  are  made  by  wading. 

The  gage  is  a  rod  on  the  left  bank  of  the  canal.  The  bench  mark  is  on  granite  bowlder 
•  60  feet  north  of  penstock  of  the  mill  pressure  pipe;  elevation,  3.50  feet  above  the  datum  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  134,  pp  251-252. 
Discharge:  134,  p  252. 
Discharge,  monthly:  134,  p  253. 
Gage  heights:  134,  p  252. 
Rating  table:  134,  p  252. 
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Discharge  Tneasrtremenia  of  Powers  cand  near  Bishop,  Col.,  in  1906, 


Date. 

Hydrographer. 

Width. 

Area  of 
aectlon. 

Mean 
velocity. 

Gage 
height. 

Dia- 
charge. 

Aprns 

June  21 

J- 8- EvanB 

Feet. 
3 
9 
8 
7 

7.5 
8 
8 

Sq.ft.' 
0.7 
6.4 
6.0 
1.3 
2.1 
1.4 
3.6 

Ft.  per  sec. 
1.00 
2.66 
2.36 
1.08 
1.33 
.79 
.89 

Feet. 
1.10 
1.90 
1.68 
1.30 
1.40 
1.25 
-  1.58 
1.16 

Sec-ft. 
0.7 

do ! 

17.0 

July  27 . . 

...  .do.. 

11.8 

August  10 

do 

1.4 

September  7 ... 
November  23 . . 
December  11... 
December  21... 

do 

2.8 

F.  R.  S.  Buttemer 

1.1 

do 

3.2 

do 

1.0 

SOUTH  HILL8IDE  OAKAL  HXAB  BISHOP,  OAL. 

This  station  was  established  August  26, 1903,  by  R.  S.  Hawley.  It  is  located  just  below 
waste  gate  at  head  of  canal,  5  miles  west  of  Bishop,  Cal. 

Discharge  measurements  are  made  by  wading. 

The  gage  is  a  rod  on  the  left  bank  of  the  canal.  The  bench  mark  is  on  granite  bowlder 
marked  by  ring  of  white  paint  and  located  on  left  bank  2  feet  from  gage;  elevation,  2.99 
feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  134,  p  253. 
Discharge:  134,  p  253. 
Discharge,  monthly:  134,  p  255. 
Gage  heights:  134,  p  254. 
Rating  table:  134,  p  254. 

Discharge  measurements  of  South  HiUside  canal  near  Bishop ,  Cal.,  in  1906. 


Date. 


Hydrographer. 


January  21 j  R.  J.  Taylor. 

Februarys i do 

March  4 1 do 

AprfllS 

May5 

July  27 

August  10 

September  22 . 
October  25.... 
November  23 . 
December  11 . . 


J.  S.  Evans , 

do 

do :. 

do 

do 

F.  R.  S.  Buttemer. 

do.. 

do 


Width. 


Feet. 
4.5 
4.6 
4.5 
4.8 
4.8 
4.5 
5.0 
4.5 
4.0 
6.0 
3.7 


Area  of 
section. 


Sq. 


ft. 
0.9 

.9 
1.3 
1.6 
3.2 
2.4 
3.6 
3.2 
2.0 
1.0 

.6 


Ft. 


Mean 
vekxjity. 


per  sec. 
1.11 
1.11 
1.46 
1.88 
2.66 
3.29 
2.47 
2.75 
1.75 
.90 
.50 


Gace    '     Dla- 
heignt.      charge. 


Feet. 
1.60 
1.60 
1.66 
1.70 
2.00 
1.98 
2.00 
2.00 
1.75 
1.58 
1.50 


8ec.-ft. 
1.0 

i.a 

1.9 
3.0 
8.5 
7.9 
8.9 
8.8 
3.5 
.9 
.3 
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HOSTH   HILL8IDS   OAVAL  NBAS   BISHOP,   OAL. 

This  station  was  established  September  3, 1903,  by  R.  S.  Hawley.  It  is  located  at  head 
gate  of  the  canal,  5  miles  west  of  Bishop,  Oal. 

Discharge  measurements  are  made  from  croa^piece  of  the  flume  on  which  the  distancfs 
across  are  marked  at  each  foot.  The  initial  point  for  soundings  is  the  end  of  crosspiece  of 
flume  at  li^t  bank. 

The  gage  is  a  vertical  rod  fastened  to  the  right  side  of  flume  or  head  gate.  The  bench 
mark  is  on  a  granite  bowlder  marked  with  white  paint  and  located  near  gage;  elevation, 
2.96  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacription:  134,  p  255. 
Discharge:  134,  p  255. 
Discharge,  monthly:  134,  p  256. 
Oage  heights:  134,  p  256. 
Rating  table:  134,  p  256. 

Discharge  measurements  of  North  Hillside  Carud  near  Bishop^  Cal,,  in  1905. 


Date. 


March  4. 

April  18 

Mays. 

June  21 

July  27. 

August  10 

September  17 . . 
September  22 . . 

October  23 

November  23 . , 
Deoemberll... 
December  21 . . . 


Hydrographer. 


R.  J.  Taylor 

J.  S.  Evans 

do 

do 

....do 

do 

do 

do 

...do 

do 

do 

F.  R.  S.  Buttemer. . 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

4.3 

1.8 

2.2 

3.6 

3.0 

2.4 

2.6 

3.2 

4.2 

2.5 

4.0 

2.0 

6 

2.4 

4.3 

2.2 

4.5 

.8 

Mean 
velocity. 


Ft.  per  see. 
0.S3 
2.23 


7.67 
7.83 
7.46 
3.70 
5.20 
1.05 
1.21 
.32 
.75 


Gage 
height. 


Feet. 
1.51 
1.70 
2.00 
2.10 
2.06 
2.08 
1.96 
2.0 
1.70 
1.70 
1.52 
1.45 


Dis- 
charge. 


See.-/t. 

1.5 
19 
12.0 
-210 
1J18 
19.4 
11.8 
1X0 
19 
2.9 


BIG  PIKE    OKEEK   KEAB   BIO   PIHE,  OAL. 

This  station  was  established  December  5,  1903,  by  R.  S.  Hawley.  It  is  located  3  miles 
southwest  of  Big  Pine,  Cal.,  at  a  point  where  the  creek  leaves  the  foothills. 

The  channel  is  straight  for  30  feet  above  and  50  feet  below  the  station.  The  current  is 
swift  at  all  stages.  Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is  rough  and 
rocky,  and  is  not  subject  to  much  change. 

Discharge  measurements  are  made  from  a  footbridge.  The  initial  point  is  at  the  right 
bank. 

The  gage  is  a  veritical  rod  fastened  to  a  tree  on  the  left  bank  of  the  creek,  3  feet  above  the 
footbridge.  During  1905  the  gage  was  read  by  Mrs.  J.  M.  Handle.  Bench  marks  were 
established  as  follows:  (1)  On  a  granite  bowlder  marked  by  a  ring  of  whit«  paint,  40  feft 
southeast  of  the  south  end  of  the  footbridge;  elevation,  8.54  feetf  (2)  a  point  marked  with 
a  ring  of  white  paint,  45  feet  southwest  of  the  south  end  of  the  footbridge;  elevation,  10.44 
feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  134,  p  257. 
Discharge:  134,  pp  257,  260. 
Discharge,  monthly:  134,  p  259. 
Gage  heights:  134,  p  258. 
Rating  table:  134,  p  258. 
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Discharge  measurements  of  Big  Pine  Creek  near  Big  PirUy  Col.,  in  1905. 


Date. 


January  18 . . . 
February  18 . . 

AprU26 

May  19. 

June  9 

July  16 

August  17 

September  13 . 
November  16.. 
December  1 . . . 
December  16.. 
December  16.. 


Hydrographer. 


R.  J.  Taylor 

....do 

J.  8.  Evans 

....do 

...  do 

....do 

do 

....do 

F.  R.  8.  Buttermer., 

do 

....do 

....do 


Width. 


Feet. 
13 
12.5 
13 
13 
13 

13.5 
13 
13 
10 

13.5 
13.5 
13.5 


Area  of 
section. 


Sq.ft. 
9.9 
8.6 
10.8 
13.8 
15.8 
21.0 
1&4 
13.0 
6.6 
8.8 
12.6 
12.5 


Mean 
velocity. 

Gage 
■  height. 

Ft.  per  sec. 

Feet. 

2.52 

1.95 

2.71 

1.85 

2.78 

2.20 

3.70 

2.38 

3.86 

2.48 

6.71 

2.85 

4.77 

2.60 

3.15 

2.30 

1.61 

1.85 

1.62 

2.00 

0.83 

2.20 

0.98 

2.20 

Dis- 
charge. 


8ec.-ft. 
25 
23 
30 
51 
61 
120 
88 
41 

ia6 

14.3 
^0.6 
12.2 


o  Channel  changed. 
DaUy  gage  height  j  in  feet,  of  Big  Pine  Creek  near  Big  Pinej  Gal.  ^  for  1905. 


Day. 

Jan. 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

Feb. 

Mt 

Apr. 

May. 

2.5 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.0 
2.0 
2  0 
2.0 
2.1 
2.2 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.9 

1.9 

1.9 

2.0 

2  0 

2.0 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.^5 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.9 

1.85 

1.9 

1.9 

1.86 

1.85 

1.9 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1  95 

1.95 

1.95 

1.95 

1.95 

2.0 

2.0 

2.0 

2.2 

2.3 

2.3 

2.4 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.45 

2.45 

2.5 

2.6 

2.6 

2.7 

2.8 

2.9 

2.9 

2.9 

2.9 

2.95 

3.0 

3.0 

3.0 

3.2 

3.3 

3.4 

3.2 

2.8 

2.8 

2.8 

2.9 

2.9 

2.9 

2.95 
3.0 
3.0 
3.0 
3.0 
3.0 

ao 

3.0 

3.2 

3.6 

3.6 

3.6 

3.3 

3.3 

3.3 

3.05 

3.2 

3.1 

3.0 

3.0 

3.0 

3.0 

3.1 

3.2 

3.3 

3.4 

3.3 

3.2 

3.1 

ai 

3.0 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.9 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.9 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.6 

2.5 

2.4 

2.4 

2.35 

2.26 

2.25 

2.2 

2.3 

2.4 

2.4 

2.45 

2.45 

2.45 

2.45 

2.35 

2.4 

2.45 

2.45 

2.4 

2.4 

2.4 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

225 

2.15 

2.15 

2.15 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


2 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.9 

1.9 

1.9 

;•: 

1.9 

3                  ..     . 

4 

1.9 

5 

6 

7 

8. 

1.8 

9 

1.9 

10 

11 

1.85 

2.0 

12 

13 

14 

15 

1.85 

2.0 

16 

17 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 

18 

1.8 

19 

20 

2.2 

21            .  . 

22 

23 

1.85 

2.16 

24 

25 

26 

2.3 

27 

28 

1.85 

29 

30 

31 

60 
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Station  rating  tdUefor  Big  Pine  Creek  near  Big  Pine,  Col.,  from  March  SI  to  December  15, 

1906. 


leiglt.     I^'Bcharge. 

Gage 
height. 

Discharge. 

hei^. 

Feet. 
\       2.80 

Discharge. 

Second-feet. 
115 

Gage 
height. 

Feet. 
3.30 

Discharge. 

Feet. 
1.80 

Second-feet. 
9 

Feet. 
2.30 

Second-feet. 
40 

Second-fett. 
220     1 

1.90 

11 

2.40 

52 

2.90 

134 

3.40 

244 

2.00 

15     j 

2.50 

66 

3.00 

154 

3.50 

268 

2.10 

21  ; 

2.60 

81 

3.10 

175 

2.20 

30 

2.70 

97 

3.20 

197 

Note.— The  above  table  is  based  on  eight  discharge  measurements  made  during  1905.  It  is  fairly 
well  defined  between  gage  heights  2  feet  and  2.8  feet.  The  table  has  been  extended  beyond  these  limits, 
being  based  on  extension  of  area  and  mean-velocity  curves. 

Estimated  mxmthly  discharge  of  Big  Pine  Creek  near  Big  Pine,  Col. ,  for  1905. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-15 


The  period 


38.610 


Note.— Discharge  January  1  to  March  20  based  on  dischai^  measurements  directly.  Rating  tatile 
used  March  21  to  I^ecember  lH.  Because  of  a  change  m  channel  tne  rating  table  does  not  apply  after 
December  15. 

Discharges  for  days  in  November  and  December,  when  gage  heights  are  not  recorded,  were  inter- 
polated. 

BIROH  GREEK  NEAR  TDTEMAHA,  OAL. 

This  station  was  established  June  14,  1905,  by  J.  S.  Evans.  It  is  located  6  miles  8outh- 
west  of  Big  Pine  and  500  feet  west  of  ranch  of  Charles  Peterson. 

The  channel  is  straight  for  25  feet  above  and  below  the  station.  The  w&tor  is  swift 
at  all  stages.  Both  banks  are  low,  but  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  coarse  gravel  and  is  not  subject  to  material  change.  The  stream  flows  in 
one  channel. 

Discharge  measurements  are  made  from  a  footbridge,  which  consists  of  a  cottonwood 
tree  placed  across  the  stream.  The  initial  point  for  soundings  is  a  nail  in  footbridge  on 
the  left  bank. 

The  gage  is  a  vertical  staff  nailed  to  a  willow  tree  on  the  left  bank.  During  1905  the 
gage  wa.s  read  by  Charles  Peterson.  The  bench  mark  is  a  nail  in  the  top  of  a  willow  stump 
on  the  left  bank;  elevation,  2.00  feet  above  the  datum  of  the  gage. 
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Discharge  measurements  of  Birch  Creek  near  Tinemaha,  Gal.,  in  1905, 


Date.         1                  Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage         Dis- 
heignt.     charge. 

June  14 

J.  S.  Evans 

Feet. 

7 
8 
8 
8 
8 

Sq.ft. 
9.6 
8.0 
7.6 
6.2 
6.0 

Ft.  per  sec. 

2.19 

1.35 

1.00 

.35 

.42 

Feet. 
1.00 
.71 
.58 
.55 
.55 

Sec.^t. 
21 

July  17 

do 

10.8 

August  24 

do 

7.6 

November  17 . . 

F.  R.  S.  Buttemer 

2.2 

December  2 

do 

2.6 

DaUy  gage  height,  infect,  of  Birch  Creek  near 

Tinemaha,  Col.,  for  1905. 

Day. 

June. 

July. 

Aug. 

Sei 

n 

)t. 

Oct. 

Nov. 

Dec 

1 

0.8 
.75 
.75 
.8 
.8 
.8 

0.65 
.65 
.65 
.65 
.6 

:r 

.65 

.75 

.8 

.65 

.6 

.6 

.6 

.6 

.55 

.56 

.55 

.5 

.6 

.65 

.65 

.55 

.55 

.55 

.55 

.6 

.6 

.65 

.65 

.65 

6 

0.6 
.4 
.4 
.35 

0.35 
.35 
.35 
.45 

0.8 

2 

55 
6 
55 
55 

5 

5 

45 

45 

5 

5 

6 

45 

45 

45 

45 
45 

.55 

3 

.55 

4 

.55 

6 

.35          .5 

.5 

6 i 

.3 

.3 

.3 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.6 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.6 
.5 
.5 

.5 

7 1 

.85 

.5 

8 

.9 
.9 
.85 
.9 
.9 
.85 
.75 
.7 
.7 
.7 
.7 
.65 
.65 
.65 
.65 
.7 
.7 
.75 
.8 
.8 
.75 
.7 
-.65 
.65 

.5 

9 1: 

.6 

10 

11 

12 

13 

14... -i 

1.0 

15  

16:::: :.::: :.::::....: : i::::;::: 

17 1 

18  

.9 
.9 
.9 
.8 

1.0 
.8 
.9 
.75 
.75 
.75 
.75 
.8 

-.85 

19 

20 

21 

.35          .6 
.35          .5 
.35          .5 
.35  "        .5 
.35  '        .5 
.35  1        .5 
.35           .5 

22 ."I 

23 



24 

25 

26 

27 

28  

.35 
.35 
.35 

.65 
.7 
.6 

29 

30 

31 

lin>SPEin)ENOB  GREEK  NEAR  INDEFEin)ENOE,  OAL. 

This  statioil  was  established  June  15,  1905,  by  J.  S.  Evans.  It  is  located  about  1  milo 
west  of  the  town  of  Independence  near  intake  of  the  city  waterworks  of  Independence. 

The  channel  is  straight  for  25  feet  above  and  below  the  gaging  station.  Both  banks  are 
low,  but  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  rocks. 
The  approximate  depth  of  water  is  1.2  feet.    The  stream  discharges  in  one  channel. 

Discharge  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  on  the 
right  bank. 
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The  gage  is  a  Tertical  timber  nailed  to  a  willow  tree  on  the  right  bank,  during  1905  the 
gage  was  read  by  Milton  Levy.  The  bench  mark  is  a  cross  on  large  rock  on  right  bank  of 
the  stream;  elevation,  1.70  feet  above  the  datum  of  the  gage. 

,    Discharge  meaauremerUs  of  Independence  Creek  near  Independence,  Cal.,  in  1905. 


Date, 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Ga«e           Dis- 

June  15 

J.  S.  Evans 

Feet. 
12 
12 
11 
11 
11 

Sq.fL 
13.6 
8.0 
5.0 
3.9 
4.6 

Ft.  per  sec. 

3.46 

2.42 

1.46 

.79 

.80 

Feet.        See.-ft. 
1.10  I            47 

July  21 

do 

.72  1            19.4 

August  23 

do 

.47                7.3 

November  11 

F.  R.  S.  Buttemer 

.35  1              3.1 

..do 

.37  '              3.7 

DaUy  gage  height^  in  feet  j  cf  Independence  Creek  near  Independence,  Cal.,  for  1906. 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10.. 
11.. 
12.. 
13. 
14.. 
15. 
16. 
17.. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


June.     July. 


1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.1 
.95 
.95 
.95 


0.9 
.9 
.85 
.85 
.85 
.85 
.9 
.85 
.85 
.85 
.9 
.9 
.9 
.85 
.8 
.8 
.75 
.75 
.75 
.75 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 


Aug. 

Sept. 

0.65 

0.45 

.65 

.45 

.65 

.45 

.6 

.45 

.6 

.45 

.6 

..45 

.55 

.45 

.55 

.45 

.55 

.45 

.55 

.35 

.55 

.35 

.55 

.35 

.55 

.4 

.55 

.4 

.55 

.35 

.55 

.35 

.55 

.4 

.55 

.4 

.55 

.4 

.55 

.35 

.55 

.35 

.55 

.35 

.55 

.4 

.55 

.4 

.55 

.35 

.55 

.35 

.5 

.35 

.5 

.35 

.5 

.35 

.5 

.35 

.45 

Oct.    I  Nov.   i    Dec. 


0.35 
.35  I 

.35 
.35  1 
.35 
.35  1 
.35 
.35  I 
.3    I 
.35  j 
.35  I 
.35  . 
.35 
.35  ! 

::i 

.35  I 
.35  I 

-35! 
.35  I 
.4 

.35  j 
.35 
.35  I 
.35 
.35, 


0.35  I 
.35 


.35  1 

.35 : 


.35 

.35  1 


35  ! 
35  ' 
35 

35  I 

35 

35  ! 

35I 

35 

35| 

35  ' 

""l 
35  1 

35 

35 

35 

35 

35 

35 

35 

35 


0.4 
.4 
.4 
.4 
.4 
.4 
.4 
.35 
.4 
.4 
.4 
.3 
.35 
.35 
.4 
.4 
.4 
.35 
.4 
.4 
.3 
.3 
.33 
.35 
.3 
.3 
.3 
.35 

.an 

.J3 
.35 


Note.— Oage   heights  interpolated   June  16-20;    October 
December  2. 


29  to  November  10;   November  12  to 
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Station  rating  tdbiefor  Independence  Creek  near  Independence^  Col.,  from  June  15  to  December 

31,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  I 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

1 
Secondnfeet.' 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

0.90 

1.6 

0.60 

12.9    ' 

0.80 

24 

1.00 

90 

0.40 

4.8 

0.70 

18 

0.90 

31 

1.10 

47 

0.50 

8.5 

I 

NoTB.— The  above  table  Is  based  on  five  dlschai^e  measurements  made  during  1905.    It  is  well  defind 
between  gage  heights  0.4  loot  and  1.1  feet. 

Estimated  monthly  discharge  of  Independence  Creek  near  Independence,  Col.,  for  1906. 


June  15-30.. 

July 

August 

September. 

October 

November. 
December. . 


Month. 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

47 

31 

31 

15.4 

15.4 

6.6 

6.6 

3.1 

4.8 

1.6 

4.8 

3.1 

4.8 

1.6 

The  period. 


ToUl  In 
acre-feet. 


1,317 
1,445 
670 
274 
198 
214 
223 


4,341 


OAK  ORBJSX  NEAR  IITDSPEKOENCE,  CAL. 

This  station  was  established  June  15,  1905,  by  J.  S.  Evans.  It  is  located  about  1  mile 
west  of  old  Fort  Independence  and  3  miles  northwest  of  the  town  of  Independence. 

The  channel  is  straight  for  a  short  distance  above  and  below  the  station.  Both  banks  are 
low  and  subject  to  slight  overflow  in  high  water.  The  bed  of  the  stream  is  composed  of 
gravel  and  rocks,  with  high  velocity  at  all  stages.  The  stream  flows  in  one  channel  and  has 
an  average  depth  of  1.2  feet. 

Discharge  measurements  are  usually  made  by  wading,  although  a  plank  placed  across  the 
stream  is  used  as  a  footbridge  for  higher  stages  of  the  water.  The  initial  point  for  soundings 
is  a  nail  in  the  footbndge  on  the  left  bank. 

The  gage  is  a  staff  nailed  to  a  stake  driven  on  the  left  bank  of  the  stream.  During  1905 
the  gage  was  read  by  A.  M.  Bell.  The  bench  mark  is  a  nail  driven  in  the  top  of  a  stake  set 
firmly  in  the  ground  on  the  right  bank  of  the  stream  near  the  end  of  the  footbridge;  eleva- 
tion, 1.30  feet  above  the  datum  of  the  gage. 


Discharge  measurements  of  Oak  Creek  near  Independence ,  Cal.,  in  1906. 


Date. 


June  15 

July  17 

August  23 

November  8 . . 
December  4... 


Hydrographer. 


J.  S.  Evans 

....do 

do 

F.  R.  8.  Buttomer  . 
....do 


Width. 


Feet. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis-     • 
charge. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

8.4 

3.81 

1.10 

32 

4.4 

4.00 

.63 

17.6 

2.8 

4.18 

.30 

11.7 

3.4 

3.24 

.35 

11.0 

3.1 

1.87 

.25 

5.8 
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DaUy  gage  height,  in  feet  ^  of  Oak  Creek  near  Independence ,  Gal.,  far  1905. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«i. 

1 

1.0 
1.0 
1.0 
.9 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.1 
1.1 
1.0 
.9 
.9 
.8 
.8 
.7 
.7 
.6 
.7 
.6 

:: 

.7 
.7 
.7 
.6 
.6 
.6 

0.6 

0.4 

.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.3 

0.3 
.3 
.3 
.3 
.2 
.2 
.2 
.3 
.3 
.3 
.3 
.3 
.3 
.2 
.3 
.2 
.2 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 

0.3 
.3 
.3 
.3 
.3 
.4 
.4 
.3 
.4 
.3 
.3 

-.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
,3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 

0.3 

2 

5 
5 
5 
5 

.3 

3 

.25 

4 

.25 

5 

.3 

6 

.3 

7 

.25 

8 

.25 

9 

.25 

10 

.25 

11 

.25 

12 



.25 

13 

.3 

14 

.3 

15 

.3 

16 

.3 

17 

.25 

18 

1.3 
1.3 
1.3 
1.4 
1.2 
1.2 
1.1 
1.0 
1.0 
1.0 
.9 
1.0 
1.0 

.25 

19 

.25 

20 

.25 

21 

,25 

22 

.25 

23 

.25 

24 

.25 

25 

.25 

26 

.25 

27 

.25 

28 

.25 

29 

.25 

30 

.25 

31 

.25 

XISOELLAlfEOTIS  MEASTJBEXEirrS  IN  OWENS  RIVER  DRAQTAOS  BASIH. 

The  following  is  a  list  of  tho  miscellaneous  discharge  measurements  made  iu  the  Owens 
River  drainage  basin  during  1905: 

Ash  Creek  near  Lone  Pine,  Cal.— This  stream  discharges  into  Owens  Lake  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905 
at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  19:  Width,  10  feet;  area,  5.4  .square  feet;  mean  velocity,  1.96  feet  per  so<*ond:  dis- 
charge, 10.6  second-feet. 

July  19:  Width,  4  feet;  area,  1  square  foot;  moan  velocity,  1.80  feet  per  second:  dischar^pt*, 
•1 .8  second-feet. 

Birch  Creek  near  Bishop,  Cal. — This  stream  is  tributary  to  Owens  River  above  Bishop, 
Cal.  A  measurement  was  made  August  1,  1905,  by  J.  S.  Evans  at  the  point  where  the 
stream  leaves  the  foothills  and  enters  the  valley. 

Width,  6  feet;  area,  4.4  square  feet;  mean  velocity,  2.72  feet  per  second;  discharge.  12 
second-feet. 

Clear  Creek  near  Big  Pine,  Cal. — This  stream  is  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905 
at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  14:  Width,  7  feet;  area,  5.6  square  feet;  mean  velocity,  1.86  feet  per  seoond;  dis- 
charge, 10.4  second-feet. 
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July  17:  Width,  6  feet;  area,  3.4  square  feet;  mean  velocity,  1.61  feet  per  second;  dis- 
charge, 5.5  second-feet. 

Cottonwood  Creek  'near  Olanchaf  Ceil. — This  stream  discharges  into  Owens  Lake  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  gage  rod  is  a  1  hy  3  inch  timber  graduated  to 
feet  and  tenths  and  nailed  to  a  cottonwood  tree  on  the  right  bank  of  the  stream.  The  fol- 
lowing measurements  were  made  during  1905  at  a  point  where  the  stream  leaves  the  foot- 
hills and  enters  the  valley: 

June  16:  Width,  28  feet;  area,  30  square  feet;  mean  velocity,  3.03  feet  per  second;  gage 
height,  0.80  foot;  dischai^ge,  01  second-feet. 

July  20:  Width,  20  feet;  area,  16.2  square  feet;  mean  velocity,  1.86  feet  per  second;  gage 
height,  0.33  foot;  discharge,  30  second-feet. 

November  10:  Width,  8  feet;  area,  5  square  feet;  mean  velocity,  0.86  foot  per  second; 
discharge,  4.3  second-feet. 

Division  Creek  near  Independence,  Cal. — This  stream  is  tributary  to  Owens  River  from 
the  eastern  slope  of  the  Sierra  Nevada.  The  following  discharge  measurements  were  made 
during  1905  at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  14:  Width,  4  feet;  area,  1.9  square  feet;  mean  velocity,  1.74  feet  per  second;  dis- 
chai^,  3.3  second-feet. 

July  17:  Width,  4  feet;  area,  1.2  square  feet;  mean  velocity,  1.75  feet  per  second;  dis- 
charge, 2.1  second-feet. 

December  2:  Width,  6.5  feet;  area,  2.9  square  feet;  mean  velocity,  1.86  feet  per  second; 
discharge,  5.4  second-feet. 

Eight  Mile  Creek  near  Inde'pendence,  Cal. — ^This  stream  is  tributary  to  Owens  River 
from  the  eastern  slope  of  the  Sierra  Nevada.  A  measurement  was  made  December  4, 
1905,  at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

Width,  4.5  feet;  area,  2.2  square  feet;  mean  velocity,  1.45  feet  per  second;  discharge, 
3.2  second-feet. 

Fish  Springs  near  Big  Pine,  Cal. — A  measurement  was  made  of  the  water  dischai^ng 
from  these  springs  on  December  4,  1905: 

Width,  7  feet;  area,  20  square  feet;  mean  velocity,  1.45  feet  per  second;  dischai^e,  29 
second-feet.  — 

Goodfde  Creek  near  Tibheits,  Cal. — ^This  stream  is  a  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905 
at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley : 

June  14:  Width,  4.5  feet;  area,  2.6  square  feet;  mean  velocity,  2.27  feet  per  second;  dis- 
charge, 5.9  second-feet. 

July  17:  Width,  3.5  feet;  area,  1.8  square  feet;  mean  velocity,  1.94  feet  per  second;  dis- 
charge, 3.5  second-feet. 

August  22:  Width,  3  feet;  area,  1.5  square  feet;  mean  velocity,  2.26  feet  per  second; 
discharge,  3.4  second-feet. 

November  17:  Width,  3.7  feet;  area,  2.2  square  feet;  mean  velocity,  2.09  feet  per  sec- 
ond; discharge,  4.6  second-feet. 

Georges  Creek  near  Independence,  Cal. — This  stream  is  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  A  measurement  was  made  June  15,  1905,  at  a  point 
where  the  stream  leaves  the  foothills  and  enters  the  valley: 

Width,  11  feet;  area,  9.2  square  feet;  mean  velocity,  2.61  feet  per  second;  discharge,  24 
second-feet. 

Lone  Pine  Creek  near  Lone  Pine,  Cal. — This  stream  is  tributary  to  Owens  River  from 
the  eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during 
1905  at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  15:  Width,  13  feet;  area,  14.2  square  feet;  mean  velocity,  2.61  feet  per  second; 
discharge,  37  second-feet. 

July  19:  Width,  13  feet;  area,  13  square  feet;  mean  velocity,  2.31  feet  per  second;  dis- 
charge, 30  second-feet. 
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November  9:  Width,  12.5  feet;  area,  4J2  square  feet;  mean  velocity,  0.83  foot  per  seoood; 
discharge,  3.5  second-feet. 

Moffett  Creek  near  Independence ,  C<d. — ^This  stream  is  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  A  measurement  was  made  on  June  15  at  a  point  where 
the  stream  leaves  the  foothiUs  and  enters  the  valley: 

Width,  7  feet ;  area,  4  square  feet ;  mean  velocity,  2.25  feet  per  second ;  discharge,  9  second- 
feet. 

McOee  Creek  near  Bishop,  Ccd. — ^This  stream  is  tributary  to  Owens  River  from  the  eastern 
slope  of  the  Sierra  Nevada.  A  measurement  was  made  on  August  1, 1905,  at  a  point  where 
the  stream  leaves  the  foothills  and  enters  the  valley: 

Width,  4  feet;  area,  4  square  feet;  mean  velocity,  2.18  feet  per  second;  discharge,  8.7 
second-feet. 

ShepJierds  Creek  near  Independence,  Col. — ^This  stream  is  tributary  to  Owens  River  from 
the  eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during 
1905  at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  15:  Width,  6  feet;  area, 6  square  feet;  mean  velocity,  2.53  feet  per  second;  dis- 
charge, 15.2  second-feet. 

July  18:  Width,  6  feet;  area,  2.7  square  feet;  mean  velocity,  2.37  feet  per  second;  dis- 
charge, 6.4  second-feet. 

Tahoose  Creek  near  Tibbetta,  Cat. — ^This  stream  is  tributary  to  Owens  River  from  the  east- 
em  slope  of  the  Sierra  Nevada.  The  gage  rod  is  a  1  by  3  inch  timber  graduated  to  feet  and 
tenths  and  nailed  to  a  willow  tree  on  the  left  bank  of  the  stream.  The  bench  maik  is  a 
nail  in  willow  tree  on  the  left  bank,  to  which  gage  is  fastened.  Its  elevation  is  1 .60  feet 
above  the  zero  of  the  gage.  The  following  measurements  were  made  during  1905  at  a  point 
where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  14:  Width,  10  feet;  area,  10.6  square  feet;  mean  velocity,  1.68  feet  per  second; 
gage  height,  0.60  foot;  discharge,  17.8  second-feet. 

July  17:  Width,  10  feet;  area,  6.6  square  feet;  mean  velocity,  1.82  feet  per  second; 
gage  height,  0.40  foot;  discharge,  12  second-feet. 

August  24:  Width,  10  feet;  area,  3  square  feet;  mean  velocity,  1.67  feet  per  second; 
gage  height,  0:10  foot;  discharge,  5  second-feet. 

November  17:  Width,  7  feet;  area,  3.8  square  feet;  mean  velocity,  1  foot  per  second; 
gage  height,  0.10  foot;  discharge,  3.8  second-feet. 

December  2:  Width,  7  feet;  area,  4.6  square  feet;  mean  velocity,  1  foot  per  second; 
gage  height,  0.15  foot;  discharge,  4.6  second-foot. 

TtUde  Creek  near  Lone  Pine,  Col. — This  stream  is  tributary  to  Owens  River  from  the  east- 
em  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905  at 
the  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  16:  Width,  12  feet;  area,  6  square  feet;  mean  velocity,  1.80  feet  per  second: 
discharge,  10.8  second-feet. 

July  19:  Width,  10  feet;  area,  4.5  square  feet;  mean  velocity,  2.40  feet  per  second; 
discharge,  10.8  second-feet. 

Tinemxiha  Creek  near  Tinemaha,  Ccd. — This  stream  is  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  duririg  1905 
at  the  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  14:  Width,  8  feet;  area,  10.5  square  feet;  mean  velocity,  1.86  feet  per  second 
discharge,  19.5  second-feet. 

July  17:  Width,  6  feet;  area,  4.4  square  feet;  mean  velocity,  3.36  feet  per  second 
discharge,  14.8  second-feet. 

December  2:  Width,  7  feet;  area,  5.2  square  feet;  mean  velocity, 0.60  foot  per  second 
discharge,  3.1  second-feet. 
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MOHAVE  RIVER  DRAINAGE  BASIN. 
DE80EIFTI0H  OF  BASIK. 

The  Mohave  River  rises  on  the  northern  slope  of  the  Sftn  Bernardino  Mountains,  and,  flow- 
ing in  a  northerly  direction,  finally  disappears  in  the  sands  of  the  Mohave  Desert,  This 
stream  has  few  tributaries,  the  only  ones  of  importance  being  West  Fork  and  Deep  Creek, 
which  have  their  source  in  the  higher  elevations  of  the  San  Bernardino  Mountains.  The 
formation  is  of  granite,  with  good  covering  of  soil.  On  the  higher  elevations  there  is  .a 
considerable  growth  of  timber,  which  diminishes  as  one  approaches  the  lower  reaches, 
changing  to  a  light  growth  of  brush  and  grass,  finally  merging  into  the  barren  desert.  During 
the  greater  portion  of  the  year  the  stream  bed  is  dry  below  the  junction  of  West  Fork  and 
Deep  Creek,  where  the  waters  disappear  in  the  sand  and  gravelly  bed  of  the  stream.  Water 
again  rises  at  a  point  lower  down  on  the  river  above  Victorville,  where  the  gaging  station  is 
located.  Water  is  diverted  above  and  below  the  gaging  station,  but  is  again  returned  to 
the  river  channel.  There  are  several  artesian  wells  along  the  river  above  the  gaging  sta- 
tion, the  water  being  used  for  irrigation.  This  stream  does  not  discharge  in  any  laige  quan- 
tity except  during  an  extremely  heavy  rainfall  in  the  winter  months.  The  precipitation 
throughout  this  basin  is  very  light,  with  the  possible  exception  of  the  higher  elevation  of 
the  San  Bernardino  Mountains,  where  there  is  a  considerable  fall  of  snow  during  the  winter 
months,  which  melts  in  the  early  spring. 

XOEAYE  BIVEB  AT  VICTOBYILLE,  OAI. 

This  station  was  established  February  27, 1899,  by  Bert  Cole.  It  is  located  in  the  town 
of  Victorville,  a  station  on  the  Atchison,  Topeka  and  Santa  Fe  Railroad,  where  the  Mohave 
River  passes  through  a  narrow  gorge  locally  known  as  the  "Narrows."  This  place  has  been 
under  investigation  as  a  possible  dam  site,  and  soundings  for  the  depth  of  bed  rock  were 
made  by  the  United  States  Geological  Survey  during  the  season  of  1899.  The  greatest 
depth  of  bed  rock  was  found  to  be  54  feet.  The  diamond  drill  showed  the  rock  to  be  a  fine 
granite.  A  more  detailed  account  of  this  exploration  will  be  found  in  the  Twenty-first 
Annual  Report,  part  4.  Above  the  "Narrows"  the  valley  broadens  into  a  large  reservoir 
site,  but  as  no  surveys  of  it  have  been  made  the  capacity  is  unknown. 

The  channel  is  straight  for  300  feet  above  and  below  the  section  where  the  rod  is  located. 
Both  banks  are  high  and  rocky  and  not  subject  to  overflow.  The  channel  is  composed  of 
sand,  which  is  constantly  shifting. 

During  medium  and  low  stages  discharge  measurements  are  made  from  a  low  foot  bridge 
or  by  wading.  During  floods  discharge  measurements  are  made  from  the  county  bridge. 
The  mean  estimated  monthly  discharge  is  obtained  by  averaging  the  discharge  measure- 
ments made  during  the  year. 

Gage  readings  were  discontinued  in  1902.  On  March  1,  1905,  a  new  inclined  rod  was 
fastened  to  the  rock  on  the  left  bank  about  300  feet  above  the  county  bridge.  This  gage 
was  established  as  a  matter  of  interest  in  connection  with  the  discharge  of  the  stream  at 
high  stages.  There  is  no  relation  between  gage  readings  and  the  discharge,  as  the  bed  of 
the  stream  is  constantly  changing  at  different  stages  of  the  river.  During  1905  discharge 
measurements  were  made  twice  each  week,  and  the  gage  was  read  by  P.  H.  Leahy.  The 
bench  mark  is  a  bolt  sulphured  in  solid  rock  on  the  left  bank,  about  15  feet  from  the  Santa 
Fe  Railroad  track  and  40  feet  west  of  the  gage  rod.  It  is  20.45  feet  above  the  datum  of 
the  gage.  Elevation,  2,726.52  feet  above  sea  level,  as  established  by  connection  with  a 
standard  United  States  Geological  Survey  bench  mark  at  Victorville. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  100, 
and  134  of  the  United  States  Geological  Survey. 
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Discharge  meamirements  of  Mohave  River  at  VidonMey  Gal.y  in  1905. 


Date. 


Date, 


January  3 . . 
January  6 
January  10 
January  13 
January  17 
January  20 
January  25 
January  27 
January  31 
February  5 
February  8 
February  11 
February  15 
February  18 
February  21 
March  2 
March 
March  6 
March  11 
March  13 
March  15 
March  16 
March  18 
March  22 
March  25 
March  27 
March  31 
April  6 
April  8 
April  11 
April  14 
April  18 
April  24 
April  25 
April  29 . 
May  3 
May  6 
May  10 
May  13 
May  16 
May  20 
May  23 
May  27 
May  29 

June  2 1 do 

June  6 do 

June  10 do 

June  13 do 

June  16 do 

June  20 do 


Ilydroffraphcr. 


■  Gaj 
theie 


Feet 


I 


June  27 

June  30 

July3 

July7 

July  11 

July  14 

July  18 

July  21 

July  25 

July  28 

August  2 

August  5 

August  25 

August  28 

August  31 

September  1 . . 
September  5 . . 
September  8 . . 
September  U . 
September  15 . 
September  19 . 
September  22 . 
September  26 . 
September  29 . 

Octobers 

October  6 

October  10 

October  13 

October  17.... 

October  20 

October  24 

October  27 

October  31 

Novembers.. 
November  7 . . 
November  10... 
November  14. . 
November  17. 
November  22 
November  24, 
November  28. 
December  J.. 
Decembers. 
Decembers.. 
December  12. 
December  15. 
December  19. 
December  22. 
December  26. 
December  30. 


P.H.Leahy. 

....do 

do 

....do 

....do 

do 

....do 

....do 

do 

....do 

do 

....do 

do 

do 

....do 

....do 

....do 

....do 

do 

....do 

do 

....do 

....do 

....do 

do 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

..do 

..do 

..do 

..do 

..do 

..do 

..do. 

..do 

..do 

..do 

..do 

..do 

-.do 

..do 

..do 


4.20 

4.20 

4.29 

4.21 

4.20 

4.16 

4.15 

4.16 

4.15 

4.16 

4.09 

4.09 

4.02 

4.02  . 

4.05 

4.05  . 

4.03 

4.03! 


I    Db- 
.';  chitrj:?- 

Se^^.-ft. 

da 
35 
» 

31 

29 
» 

3a 

47 

i> 

S5 

37 

42 

4-i 

43 

42 

42 

40 

49 

41 

44 

44 

54 

51 

50 

49 

16 

SI 

66 

62 

5S 

65 

73 

67 

65 

72 

67 

65 

73 

71 
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DaUy  ffoffe  height,  in  feet,  cf  Mohave  River  at  VidorvUUf  Cal.,for  1905. 


Day. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

4.0 

3.9 

3.45 

4.0 

4.05 

4.0 

3.95 

3.9 

3.6 

4.0 

4.0 

4.0 

3.85 

3.65 

4.0 

4.0 

4.0 

3.95 

3.9 

3.85 

4.0 

4.0 

4.0 

3.85 

3.8 

3.95 

4.0 

4.0 

4.0 

3.85 

3.75 

4.0 

4.0 

4.0 

4.0 

3.8 

3.75 

4.85 

4.0 

4.0 

4.0 

3.8 

3.4 

4.85 

4.0 

4.0 

4.0 

3.8 

3.4 

4.0 

4.0 

4.0 

3.75 

3.65 

4.6 

4.0 

4.0 

4.0 

3.76 

3.65 

4.6 

4.0 

4.0 

4.0 

3.75 

3.65 

4.2 

4.0 

.    4.0 

4.0 

9.95 

3.65 

4.2 

4.05 

4.0 

4.0 

5.0 

3.65 

4.1 

4.05 

4.0 

4.0 

5.0 

3.6 

4.1 

4.05 

4.0 

4.0 

5.  as 

3.6 

4.05 

4.05 

4.0 

4.0 

4.1 

3.6 

4.0 

4.05 

4.0 

4.0 

4.05 

3.6 

4.0 

4.05 

4.0 

4.0 

4.05 

3.55 

4.0 

4.05 

4.0 

4.0 

4.05 

3.65 

4.0 

4.05 

4.0 

4.0 

4.05 

3.6 

4.0 

4.05 

4.0 

4.0 

4.05 

3.6 

4.0 

4.05 

4.0 

4.0 

4.0 

3.5 

4.0 

4.05 

4.0 

4.0 

4.0 

3.5 

4.0 

4.05 

4.0 

4.0 

4.0 

3.5 

3.95 

4.05 

4.0 

4.0 

4.0 

3.5 

3.95 

4.06 

4.0 

4.0 

4.0 

3.45 

4.0 

4.05 

4.0 

4.0 

3.85 

3.45 

4.2 

4.05 

4.0 

4.0 

1      3.8 

3.45 

4.1 

4.05 

4.0 

4.0 

4.2 

3.45 

4.1 

4.05 

4.0 

4.0 

3.9 

4.0 

4.0 

4.0 

Sept. 


^ct. 

Nov. 

4.1 

4.2 

4.1 

4.2 

4.1 

4.2 

4.1 

4.2 

4.1 

4.2 

4.15 

4.2 

4.16 

4.3 

4.15 

4.3 

4.15 

4.25 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.16 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.2 

4.2 

4.2 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

4.15 

4.2 

Pec. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

1.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24., 
25. 
26.. 
27. 
28.. 
29. 
30. 
31. 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0, 

4.0  I 
4.0  1 
4.0  j 
4.0  ' 
4.0  , 
4.0  , 
4.0 
4.0 
4.0  ! 
4.0  I 
4.0  , 

4.0  ' 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 


4.15 

4.15 

4.15 

4.15 

4.15 

4.1 

4.1 

4.1 

4.1 

4.05 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 
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DaUy  discharge f  in  feet,  of  Mohave  River  at  VictorviUe,  CaL.,  for  1906. 


Day. 


1. 
2. 
S.. 
4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
1«.. 
17.. 
18.. 
19.. 
».. 
21.. 
22.. 
23.. 
24.. 
26.. 
26.. 
27.. 
28.. 


30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

M 

60 

100 

263 

60 

61 

3fi 

30 

0  47 

40 

48 

•  65 

56 

325 

a98 

237 

100 

0  63 

36 

o30 

44 

40 

47 

68 

a56 

605 

a90 

211 

al51 

60 

o36 

30 

41 

O40 

046 

66 

57 

713 

90 

185 

172 

57 

35 

29 

38 

40 

55 

70 

58 

a8S2 

91 

159 

195 

54 

34 

•  29 

o35 

44 

64 

■  72 

a58 

576 

a  91 

a  133 

o218 

o51 

33 

29 

35 

049 

72 

67 

61 

328 

88 

133 

246 

50 

o32 

29 

35 

47 

•  81 

67 

64 

a82 

84 

a  133 

272 

48 

32 

29 

o35 

45 

76 

•  67 

87 

84 

81 

133 

300 

47 

iS2 

29 

35 

43 

71 

67 

a  70 

87 

77 

128 

o327 

0  46 

31 

29 

36 

o41 

066 

66 

70 

ogo 

«74 

ol23 

296 

44 

o31 

29 

037 

41 

05 

06 

71 

90 

74 

118 

273 

41 

29 

29 

38 

41 

64 

•  65 

a71 

90 

05,410 

110 

O280 

oS9 

28 

29 

30 

0  44 

63 

67 

68 

90 

2,295 

a  104 

224 

40 

o27 

31 

40 

44 

o«2  ' 

70 

65 

•2,032 

0820 

103 

188 

41 

29 

31 

a42 

44 

61 

•  73 

62 

1,387 

a2,?50 

98 

0  152 

o43 

31 

33 

42 

U 

50 

73 

a59 

150 

1,64^ 

95 

134 

43 

34 

33 

42 

•  44 

058 

73 

59 

o97 

0980 

a  93 

116 

id 

•  38 

33 

42 

47 

60 

n 

59 

96 

920 

86 

98 

43 

35 

33 

043 

50 

61 

•  71 

a50 

95 

860 

79 

O80 

043 

33 

33 

43 

o54 

62 

70 

50 

a95 

800 

75 

75 

41 

032 

36 

43 

56 

64 

68 

59 

95 

O740 

70 

70 

39 

32 

36 

o43 

52 

•  65 

•  67 

58 

95 

647 

65 

o65 

37 

32 

36 

42 

51 

69 

67 

57 

95 

553 

060 

63 

35 

31 

36 

42 

o51 

•  73 

67 

a56 

95 

a460 

o38 

60 

33 

ooO 

036 

42 

51 

71 

67 

55 

95 

450 

43 

58 

31 

32 

33 

o42 

51 

70  ' 

•66 

'53 

95 

o340 

48 

o55 

o30 

33 

31 

42 

oSO 

69 

64 

54 

95 

327 

53 

52 

dl 

o34 

o29 

42 

50 

067  1 

62 

54 

315 

058 

o48 

33 

32 

31 

042 

50 

67 

60 

55 

302 

60 

53 

o35 

32 

33 

42 

49 

66 

•  58 

a56 

290 

57 

32 

o35 

049 

58 

o  Taken  from  discharge  measurements. 
NoTE.-^Dally  discharge  obtained  by  Interpolation  between  discharge  measurements. 

Estimated  monthly  discharge  of  Mohave  River  at  VictorviUe ^  Cal.,  for  J 905. 


Month. 


January 

Febniary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum. !    Mean. 


71 

2,032 

5,410 

263 

327 

63 

36 

36 

47 

54 

81 

73 


5,410  I 


60.1 

309 

695 

110 

146 
43.4 
32.3 
31.6 
40.0 
46.5 
64.0 
67.0 


Total  in 
acre-feet. 


3,606 
17,  Iff) 
42,734 
6.545 
8,977 
%S& 
1.9M 
1,943 
2,380 
2,8S9 
3,808 
4,120 
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SOUTHERN  PACIFIC  OCEAN  DRAINAGE. 

GENERAL.  FEATURES. 

The  Southern  Pacific  Ocean  drainage  includes  those  streams  south  of  San  Francisco  Bay 
whose  waters,  in  times  of  flood  at  least,  reach  the  Pacific  Ocean. 

SAN  LUIS  KEY  RIVER  DRAINAGE  BASIN. 
DE8CKIFTI0K  OF  BABHT. 

The  San  Luis  Rey  River  rises  on  the  western  slope  of  the  Coast  Range  in  the  northern 
portion  of  San  Diego  County,  and,  flowing  in  a  westerly  direction,  discharges  its  waters 
into  the  Pacific  Ocean  near  the  town  of  Oceanside.  It  has  numerous  small  tributariesi 
none  of  which  have  their  sources  at  elevations  above  5,000  feet.  On  the  upper  reaches 
of  this  stream  the  country  is  rolling,  with  several  small  valleys  which  are  under  cultivation, 
being  used  principally  for  the  raising  of  grain  and  the  pasturage  of  stock.  At  a  point 
below  what  is  known  as  Warner's  ranch  reservoir  site  the  river  flows  through  a  deep, 
narrow  canyon,  with  a  heavy  grade  for  a  distance  of  about  10  miles,  below  which  point 
the  grade  is  light  and  the  discharge  is  over  a  sandy  and  gravelly  bed,  where  the  water 
soon  disappears,  again  rising  in  small  quantities  near  the  town  of  Pala,  where  the  gaging 
station  is  located.  Below  this  point  it  flows  for  a  distance  of  about  25  miles  on  a  light 
grade  to  the  Pacific  Ocean.  There  is  a  good  soil  covering  throughout  this  basin,  with  a 
considerable  growth  of  brush  and  grass,  and  with  small  areas  of  timber  on  the  extreme 
higher  elevations.  The  water  is  diverted  at  several  points  along  this  stream  for  irriga- 
tion, a  considerable  quantity  being  diverted  from  the  canyon  above  the  gaging  station 
and  used  in  the  vicinity  of  Escondido,  which  lies  in  an  entirely  separate  drainage  basin. 
This  stream  is  torrential  in  its  character,  the  discharge  being  very  light  except  during 
the  winter  season,  in  times  of  heavy  rainfall.  The  mean  precipitation  varies  from  10  to 
20  inches  and  falls  principally  in  the  form  of  rain,  there  being  only  a  light  fall  of  snow 
on  the  extreme  higher  elevations,  which  soon  melts  and  only  adds  to  the  flood  disdbaige. 

BAH  LITIB  REY  RIVXR  KEAB  PALA,  OAL. 

This  station  was  established  October  9,  1903,  by  W.  B.  Clapp.  It  is  located  at  Sickler's 
mill,  4  miles  above  Pala,  Cal.  It  is  reached  by  driving  from  Fallbrook  or  Temecula,  sta- 
tions on  the  Southern  California  Railway,  18  and  13  miles  distant,  respectively. 

The  channel  is  straight  for  about  800  feet  above  and  2,000  feet  below  the  station.  '  The 
grade  of  the  stream  is  0.60  foot  in  100  feet.  The  current  is  swift.  The  right  bank  rises 
abruptly  about  15  feet  beyond  the  oak  tree  to  which  the  cable  is  fastened  and  is  not 
liable  to  overflow.  The  left  bank  is  low,  but  is  not  liable  to  overflow.  It  was  once  a 
portion  of  the  river  channel,  but  is  now  well  above  high-water  marks.  The  bed  of  the 
stream  is  rocky  in  portions  of  the  flood  channel,  but  the  low-water  channel  is  clear  of 
rocks.  There  is  a  considerable  growth  of  small  timber  in  the  channel,  but  this  has  been 
cleared  the  entire  width  of  the  cross  section  for  a  distance  of  100  feet  above  and  50  feet 
below  the  station.  This  timber  growth  is  not  permanent,  being  washed  out  by  floods 
every  few  years. 

Discharge  measurements  are  usually  made  by  wading.  During  high  water  they  are 
made  from  a  car  suspended  from  a  cable  stretched  across  the  river  at  the  gage.  The 
initial  point  for  soundings  is  the  base  of  the  oak  tree  to  which  the  left  end  of  the  cable 
is  fastened. 

The  gage  is  an  inclined  staff  fastened  to  tree  stumps  and  stakes  at  the  left  bank  of  the 
river.  During  1905  the  gage  was  read  once  each  day  by  M.  M.  Sickler.  The  bench  mark 
is  a  United  States  standard  bronze-capped  iron  post  set  flush  with  the  ground  on  the 
right  bank  of  the  river  and  the  north  side  of  the  wagon  road,  and  about  50  feet  west  from 
the  line  of  the  cable  prolonged.  Its  elevation  is  557  feet  above  mean  sea  level  and  26.98 
feet  above  the  datum  of  the  gage. 
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Information  in  r^&rd  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100 
and  134  of  the  United  States  Geological  Survey. 

Discharge  meaauremenls  of  San  Luis  Rey  River  near  Pala,  Cal.,  in  1905. 


Date. 


Februarys... 
February  17... 
February  18 . 
March  17.. 
March  22.. 
March  22.. 
April  IL. 
May  15.. 
May  17.. 
May  X. . 
July  6. 
Augusts. 
August  19.. 
August  26.. 

September  2 . . . ! do . 

September  9. . . , do . 

September  16.. .  j do . 

September  21.. .    D.  W. Murphy . 
September  23...!  F.  M.  Sickler. 

October  28 do. 

December  27...  I do. 

December  29. . . ' do . 


a  Chamiel  so  uncertain  from  July  11  to  September  23  that  no  readings  were  made. 


SAN    LUIS    KEY    RIVER    DRAINAGE    BASIN. 
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Estimated  monthly  discharge  of  San  Luia  Rey  River  near  Pala,  Cal.,for  1903-1906. 


Month. 


1903. 


October  (23  days) . 

November 

December 


The  period. 


January 

February . . . 

March 

April 

May 

June , 

July , 

August 

September. . 

October 

November. . 
December. . 


1904. 


The  year. 


January.... 
February.. 

March 

April 

May 

Juno 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


1.5 
1.5 
1.5 


1.5 
2.5 
348 
104 
35 
12 
9 
2 
2 
13 
3 
5.5 


348 


66 
711 
4,265 
139 
282 
35 
9 

3.5 
3.0 
3.8 
96.0 
47.0 


Minimum.      Mean. 


1.0 
1.0 
1.0 


1.1 
1.4 
1.2 


1.5 

1.5 

1.5 
20 
12 

9 

3 

2 

2 

2 

2 

2 


1.5 


1.5 
2.0 
41.6 
43.6 
16.2 
10.8 
3.8 
2.0 
2.0 
2.5 
2.4 
3.7 


Total  in 
acre-feet. 


50 


11.0 


13 
2 

27 

27 

11 
3 
3 

2.5 
2.8 
3.8 

10 


19.1 
151 
336 
64.9 
88.1 
23 

4.1 

3 

2.6 

3.2 
17.8 
18.3 


2.0 


60.9 


74 


207 


92 
115 
2,558 
2,505 
996 
643 
234 
123 
119 
154 
143 
227 


7,999 


1,174 

8,386 

20,060 

3,862 

5,417 

1,360 

252 

184 

155 

197 

1,059 

1,125 


43,840 


Note.— The  estimated  monthly  discbai^c  is  approximate  only. 
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SANTA  ANA  RIVER  DRAINAGE  BASIN. 
DXSORIPTIOir  07  BAsnr. 

Santa  Ana  River  has  its  source  in  the  southern  slope  of  the  San  Bemftrdlno  Moon- 
tains  and,  flowing  in  a  southwesterly  direction,  traverses  San  Bernardino  Valley^  belov 
which  it  breaks  in  a  narrow  canyon  through  the  Santa  Ana  Mountains,  finally  diacfaargii^ 
its  waters  through  Santa  Ana  Valley  into  the  Pacific  Ocean  below  the  town  of  Santa  Ana. 
This  stream  has  numerous  tributaries  which  rise  in  the  southern  slope  of  the  San  Bemardino 
Mountains,  the  surface  flow  of  most  of  which  only  reach  Santa  Ana  River,  where  it  traverses 
San  Bemardino  Valley  in  times  of  flood  dischaige.  The  topography  on  the  higher  eleva- 
tions is  rough  and  rugged,  reaching  elevations  of  from  10,000  to  12,000  feet,  the  format i(m 
being  of  granite  with  good  soil  covering  and  considerable  growth  of  timber.  On  the  lower 
elevations  the  topography  is  less  rough  and  the  soil  covering  is  principally  of  bruah.  A 
gaging  station  is  located  on  this  stream  at  a  point  known  as  Warm  Springs,  a  distance  of 
about  8  miles  above  Redlands.  Below  this  station  the  river  leaves  the  mountainous  countrr 
and  discharges  over  a  sandy  and  gravelly  bed  through  San  Bemardino  Valley.  During  the 
summer  months  the  entire  flow  of  the  stream  is  diverted  above  this  gaging  station  and  used 
for  power  development  at  the  mouth  of  the  canyon,  below  which  point  it  is  again  taken  out 
and  used  for  irrigation  on  the  higher  elevations  of  San  Bemardino  Valley  along  the  baae  of 
the  mountains  where  the  country  is  under  a  high  state  of  cultivation,  used  principally  for 
the  raising  of  citms  fruits.  The  water  rises  to  the  surface  in  San  Bernardino  VaDey  near 
the  city  of  San  Bemardino  and  is  diverted  and  used  extensively  for  irrigation  in  the  neigh- 
borhood of  Riverside.  In  addition  to  this  surface  flow  a  lai^ge  number  of  wells  have  been 
sunk  in  this  territory,  many  of  which  are  artesian,  and  from  others  the  water  is  being  pumped 
This  developed  water  is  also  used  extensively  for  irrigation  in  the  vicinity  of  San  Bernardino 
and  Riverside.  The  water  is  again  forced  to  the  surface  by  bed-rock  obstractions  at  River- 
side Narrows  below  the  city  of  Riverside,  and  gradually  increases  in  volume  until  it  reaches 
Santa  Ana  Canyon,  where  it  is  diverted  for  irrigation  on  the  lower  valley  lands  in  the  vicinity 
of  Santa  Ana  and  Fullerton.  During  the  summer  months  measurements  are  made  of  the 
flow  at  Rincon,  Cal.,  at  the  head  of  Santa  Ana  Canyon.  There  are  only  occasional  flood 
discharges  of  this  river  which  flow  continuously  from  the  mountain  to  the  sea.  The  mean 
precipitation  throughout  this  basin  is  from  15  to  30  inches,  which  falls  in  the  form  of  rain 
except  on  the  higher  elevations  of  the  San  Bemardino  Mountains,  where  there  is  a  consider^ 
able  snowfall,  which  usually  remains  on  the  extreme  high  elevations  until  midsummer.  A 
storage  re^aorvoir  has  been  constructed  on  Bear  Creek,  a  tributary  of  this  stream,  and  is 
known  as  the  Bear  Valley  reservoir.  This  stored  water  is  held  until  the  summer  months 
and  used  for  irrigation  in  San  Bemardino  Valley. 

SAKTA  AHA  RIVEB  HEAR  HENTOHB,  CAL. 

This  station  was  established  in  June,  1896.  It  is  located  5  miles  northeast  of  Mentone. 
Cal.,  three-fourths  of  a  mile  below  the  headworks  of  the  Mentone  Power  Company's  canal, 
and  opposite  the  warm  springs  in  the  canyon. 

The  Edison  Electric  Company  diverts  the  greater  portion  of  the  water  from  Santa  Ana 
River  above  the  gaging  station,  but  also  returns  all  of  it  above  the  station.  They,  how- 
ever, allow  only  limited  portions  of  the  water  to  pass  out  of  their  conduits  during  certain 
hours  of  the  day,  holding  back  the  water  for  the  purpose  of  obtaining  additional  power 
when  the  greatest  demand  exists. 

The  Mentone  Power  Company's  canal,  formerly  called  the  Santa  Ana  canal,  diverts  water 
above  the  station,  all  of  which  is  retumed  below  the  point  of  measurement.  During  the 
low-water  season  the  entire  flow  of  the  river  is  diverted  by  the  canals. 

The  channel  is  straight  for  100  feet  above  and  below  the  station,  and  has  a  width  of  22  feet 
at  low  and  125  feet  at  high  stages.  The  current  is  swift  at  all  stages.  The  right  bank  is 
low  and  is  liable  to  overflow  at  flood  stages  for  about  100  feet.    The  left  bank  is  low  but  is 
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not  liable  to  overflow.  Both  banks  are  overgrown  with  alders.  The  bed  of  the  streanx  is 
composed  of  firm  sand  and  small  bowlders.  It  is  subject  to  considerable  change  durii]|g 
flood  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  bench-mark  spike  set  in  the  north  side  of  a  cottonwood  tree  on  the  left  bank, 
30  feet  west  of  the  tree  to  which  the  cable  is  fastened.  At  flood  stages  the  velocity  is  so 
high  that  measurements  can  be  made  only  by  means  of  floats. 

The  gage  is  an  inclined  timber  fastened  to  a  large  bowlder  on  the  left  bank  100  feet  above 
the  cable.  The  channel  was  deepened  by  a  flood  March  31, 1903,  and  the  gage  was  accord- 
ingly lowered  to  reach  low-water  stages  June  30, 1903.  During  1905  the  gage  was  read  once 
each  day  by  A.  Laird.  The  bench  mark  is  a  spike  in  the  north  side  of  the  cottonwood  tree 
on  the  left  bank,  30  feet  west  of  the  tree  to  which  the  cable  is  fastened;  elevation,  7.29  feet 
above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81, 100, 
and  134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Santa  Ana  River  near  MentonSt  (7aZ.,  in  1905. 


Date. 


Hydrographer. 


Gage 

heiglit  of 

river. 


Discharge. 


River. 


Men  tone 
Power 
Com- 
pany's 
canaL 


Total  for 
River. 


February  13 . . . 
February  21 


Clapp  and  La  Rue. . 
E.  C.  La  Rue , 


February  23L...  I do. 

February  23. do . 


March  14a.  m... do 

March  14  p.  if!.. do 

March  15  a.m.. do 

March  15  p.  m do 

March  30 '  R.  S.  Hawley. 

April  14,1p.m. do 

May  17 do 

June? I do 

June  26. do 

July  6 1 do 


Feet. 
1.15 
L70 
1.65 
1.65 
2.60 
2.50 
2.30 
2.10 
1.90 
LOS 
2.25 
2.20 
1.43 
L40 


aec.-ft. 

10 

17 

10 

11 

188 

138 

132 

113 

81 

86 

111 

79 

4 

3 


Sec.-ft. 
40 
74 
71 
63 

0 
50 
57 
57 
46 

1 
37 

0 
66 
61 


aee.'fl. 
50 
91 
81 
74 
188 
188 
189 
170 
127 
87 
148 
79 
70 
64 
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Daily  gaffe  height,  in  feet ,  of  Santa  Ana  River  near  Mentone,  Cal.,for  1905. 


Day. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

Mar. 

0.85 

0.8 

1.3 

.85 

2.5 

1.3 

.85 

2.3 

1.3 

.85 

2.8 

1.3 

.85 

3.0 

1.3 

.85 

1.9 

1.25 

.85 

1.9 

1.26 

.85 

1.75 

1.25 

2.0 

1.5 

1.25 

1.0 

1.5 

1.25 

.85 

1.35 

1.25 

.85 

1.25 

1.3 

.85 

1.15 

3.4 

.85 

1.1 

2.6 

.85 

1.1 

2.35 

.8 

2.8 

2.4 

.8 

2.1 

2.5 

.8 

1.9 

2.6 

.8 

1.9 

2.5 

.8 

1.8 

2.6 

1.65 

1.7 

2.5 

.86 

1.7 

2.4 

.85 

1.5 

2.0 

.85 

1.3 

1.9 

.85 

1.85 

1.9 

.85 

1.25 

1.9 

.85 

1.35 

1.8 

.85 

1.3 

1.65 

.8 

1.5 

.8 

2.0 

.8 

1.8 

Apr. 


1.7 

2.05 

2.05 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 

2.2 

2.0 

2.1 

1.2 

1.15 

1.2 

1.4 

1.4 

1.3 

1.3 

1.3 

1.25 

1.2 

1.2 


May. 


1.3 
2.2 
2.0 
2.0 
1.9 
1.9 
2.0 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.5 
2.5 
2.6 
2.6 
2.5 
2.6 
2.6 
2.5 
2.2 
2.2 
2.1 
2.3 
2.2 
2.2 
2.4 
2.4 
2.4 
2.4 


June. 

July. 

2.3 

1.4 

2.3 

1.4 

2.3 

1.4 

2.3 

1.4 

2.3 

1.4 

2.25 

1.4 

2.25 

1.4 

2.2 

1.4 

2.2 

1.4 

2.2 

1.4 

2.15 

1.4 

1.6 

1.4 

1.75 

1.4 

1.6 

1.4 

1.45 

1.4 

1.45 

1.35 

1.6 

1.35 

1.6 

1.35 

1.55 

1.35 

1.55 

1.35 

1.45 

1.35 

1.45 

1.35 

1.45 

1.35 

1.45 

1.3 

1.45 

1.3 

1.45 

1.3 

1.45 

1.3 

1.4 

1.3 

1.4 

1.3 

1.4 

1.3 

1.3 

Aug. 


1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


Sept. 


Oct. 


1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3  i 

1.3 

1.3  I 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 


1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


Nov.  '  Dec. 


1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.35 
1.4 
1.35 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
.1.35 
1.35 
1.4 
1.35 
1.35 
1.35 
1.35 
1.8 
2.5 
2.9 
1.7 
1.5 


1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.6 
2.2 
1.6 
1.5 
1-5 
1.5 
1.5 
1-5 
1.5 
1.5 
2.0 
1.6 
1.5 


Station  rating  taJblefor  Santa  Ana  River  near  Mentone,  Col.,  from  January  1  to  February  17. 

1905. 


Gace 
leignt. 


heigl 


Feel. 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 


Discharge. 

Gage 
height. 

Feet. 

Second-feet. 

1 

1.40 

2 

1.50 

5    ' 

1.60 

8 

1.70 

12 

1.80 

17     1 

1.90 

Discharge. 

Second-feet. 
23 
29 
37 
47 
57 


Gage 
height. 

Discharge. 

height. 

Discharge. 

Feel. 

Second-feel. 

Feet. 

Second-feet, 

2.00 

80 

2.60 

170 

2.10 

03 

2.70 

186 

2.20 

106 

2.80 

202 

2.30 

122 

2.90 

218 

2.40 

138 

3.00 

234 

2.50 

154 
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Station  rating  table  for  SarUa  Ana  River  near  Mentone,  Cat.,  from  February  18  to  March  12 
and  from  June  1  to  December  SI,  1906. 


Gage 
height. 

Discbarge. 

he'igfTt. 

Dischange. 

Gage 
height. 

Discharge. 

Gage 
heii^t. 

Discharge. 

Feet, 

Second-feet. 

'     Feet. 

Second-feel. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.30 

1 

2.00 

48 

'       2.70 

164 

3.40 

290 

1.40 

3 

2.10 

62 

1        2.80 

182 

3.50 

306 

l.fiO 

6 

2.20 

78 

2.90 

200 

3.60 

326 

1.60 

11 

!       2.30 

94 

!        3.00 

218 

3.70 

344 

1.70 

17 

1        2.40 

110 

1        3.10 

236 

3.80 

362 

1.80 

25 

2.50 

128 

■        3.20 

254 

3.90 

380 

1.90 

35 

2.60 

146 

3.30 

272 

Station  rating  table  for  Santa  Ana  River  near  Mentone^  Col.,  from  March  IS  to  May  31, 1905. 


Gage 
height. 

Feel. 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


Discharge. 

heigll 

Second-feel. 

Feet. 

1 

1.60 

2 

1.70 

•            4 

1.80 

8 

1.90 

13 

2.00 

20 

2.10 

28 

2.20 

36 

2.30 

1 
Discharge. 

Gage 
height. 

Second-feet.  \ 

Feet. 

46 

2.40 

56 

2.50 

68 

2.60 

80 

2.70 

92 

2.80 

106 

2.90 

120 

3.00 

135 

3.10 

Discharge. 

1     Gaee 
'  height. 

Second-feet. 

Feet. 

151 

3.20 

168 

3.30 

185 

3.40 

202 

3.50 

219 

3.60 

236 

3.70 

253 

3.80 

270 

Discharge. 


Second-feet. 
287 
304 
321 
338 
355 
302 
370 
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DaHy  discharge,  in  seeomd-feetf  cf  Santa  Ana  canal  near  MenUme,  Col.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

22 
22 
21 
21 
21 
22 
21 
20 
0 
61 
54 
41 
41 
31 
31 
27 
29 
33 
25 
27 
66 
61 
49 
40 
31 
29 
27 
25 
25 
25 
25 

25 
64 
64 
0 
0 
22 
42 
37 
37 
35 
43 
26 
28 
29 
35 
29 
32 
42 
70 
70 
70 
74 
74 
66 
66 
58 
61 
58 

60 

57 

60 

60 

60 

57 

57 

54 

51 

48 

48 

51 

0 

0 

0 

97 

78 

0 

0 

0 

0 

78 

66 

78 

78 

60 

85 

85 

78 

42 

57 

57 
0 
0 
54 
63 
63 
63 
72 
78 
78 
72 
66 
66 
63 
57 
43 
0 
0 
0 
71 
66 
66 
66 
66 
71 
71 
66 
66 
71 
76 

71 
66 
66 
56 
58 
73 
51 
56 
66 
76 
76 
76 
76 
0 
0 
71 
71 
71 
36 
36 
32 
29 
29 
29 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

06 

43 

71 

71 

71 

68 

68 

68 

66 

68 

68 

68 

68 

68 

68 

68 

63 

63 

63 

63 
61 
61 
61 
61 
61 
58 
58 
56 
56 
58 
61 
63 
66 
66 
63 
63 
63 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
66 
56 

53 
53 
51 
61 
61 
61 
63 
63 
63 
63 
63 
63 
66 
68 
68 
71 
71 
81 
81 
56 
56 
56 
56 
73 
73 
73 
76 
76 
76 
73 
73 

66 
63 
63 
63 
66 
66 
66 
61 
61 
63 
73 
76 
76 
78 
78 
78 
78 
78 
73 
68 
68 
61 
68 
68 
51 
56 
56 
66 

51 
51 
56 
56 
51 
46 
46 
41 
56 
46 
46 
61 
66 
56 
61 
56 
51 
46 

41 
41 

« 
41 
41 
46 
46 
41 
41 
41 
41 
41 

40 

32 

32 

32 

32 

36 

41 

46 

41 

29 

29 

30 

32 

30 

30 

29 

29 

29 

29 

20 

34 

32 

30 

29 

30 

30 

41 

50* 

41 

32 

34 

2 

as 

3 

34 

4 

32 

6 

32 

6 

•   r 

7 

r 

8 

32 

'9 

33 

10 

1    30 

11 

22 

12 

33 

13 

9 

14 

29 

15 

32 

16 

30. 

17 

3D 

18 

39 

19 

2D 

20 

29 

21 

33 

22 

25 

23 

s 

24 

35 

25 

25 

26 

25 

27 

29 

28 

28 

29 

30 

30 

2D 

31 

27 

Estimated  monthly  discharge  of  Santa  Ana  a  River  near  MenUme,  Cal.,  far  1905. 
[Drainage  area,  182  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. , ,  Minimum 


Mean. 


Totalln 
acre-feet. 


Run-off. 


Second-feet .    ru^^t. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


106 
234 
321 
120 
2S6 
94 
69 
82 
79 
67 
250 
107 


36.6 
97.6 

130 
90.5 

172 
77.7 
62.9 
66.8 
68.3 
49.2 
47.5 
38.4 


2,251 
5,420 
7,993 
5,385 
10,580 
4,624 
3,867 
4,107 
4,064 
3,025 
2,827 
2,362 


0.201 
.536 
.714 
.407 
.045 
.427 
.346 
.367 
.375 
.270 
.261 
.211 


0.2U 
.5oS 

.823 
.554 
1.09 

.47$ 
.389 
.433 
.41^ 
.311 
.291 
.243 


-i- 


321 


22 


78.1 


56,500 


.429  I 


5.S 


o  Including  Mentone  Power  Company's  canal. 
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8SZPA0B  KSASUBXMEXTB. 

In  the  vicinity  of  Colton  and  San  Bernardino  lai^  quantities  of  water  are  developed  in 
addition  to  the  natural  surface  flow.  This  water  is  used  for  the  irrigation  of  land  in  the 
vicinity  of  San  Bernardino,  Colton,  and  Riverside,  and  also  for  domestic  supply  for  these 
towns.  Much  of  this  water  returns  to  Santa  Ana  River  below  Riverside,  above  a  point 
known  as  Slover  Mountain  and  is  again  diverted  and  used  for  irrigation  on  the  lower  lands 
below  Riverside,  and  above  what  is  known  as  Riverside  Narrows.  Below  this  point  there 
are  still  further  diversions  which  irrigate  the  lower  lands  along  the  river  bottom,  much  of 
this  water  again  returning  to  the  river  above  Rincon.  Measurements  were  made  during 
the  summer  of  1905  to  determine  the  amount  of  water,  including  the  natural  flow  and 
developed  water,  above  Colton,  Cal.  Also  measurements  were  made  of  natural  flow  and 
developed  water  below  Slover  Mountain  and  above  Riverside  Narrows,  this  all  being  return 
water  from  irrigated  lands  on  the  higher  elevations.  Measurements  were  also  made  of 
diversion  ditches  and  Santa  Ana  River  below  Riverside  Narrows  and  above  what  is  known 
as  the  Aubumdale  Bridge.  The  following  tabulations  show  the  result  of  these  measure- 
ments which  were  made  by  K.  Sanborn,  of  Riverside,  Cal. 

Natural  JUno  of  return  vxiUr  to  Santa  Ana  River  in  seeond-feetf  compared  with  developed 
vxxter  in  San  Bernardino  Valley  above  Colton,  Cal.,  1906. 

[Measurements  by  K.  Sanborn,  engineer  Riverside  Water  Company.] 


Date. 


Jime9...k 

September  27.. 

June  10 

September  2... 

Jane  16 

September  27.. 

June  10 

September  27.. 

June  10 

September  27.. 

JuneO 

September  27. . 
September  27. . 

May  31 

August  14 

June  10 

August  14 

June  10 

September  4. . . 

May  30 

September  28. . 

May  31 

August  14 

May  31 

September  2. . . 

May  26 

September  4. . . 

June2 

September  5. . . 

June6 

September  4... 
JuneO 


Location. 


Bamhill  pumping  plant. 

....do 

Beam  ditch 

....do 


Bloomington  pumping  plants , 

....do 

City  of  San  Bernardino,  Sixth  street  pumping  plant. 

....do 

Cty  of  San  Bernardino,  Lytle  Creek 

....do : 


City  of  Colton  pumping  plant  (total) 

City  of  Colton  (water  used  for  irrigation) 

City  of  Colton  pumping  plant  (total) 

Cam  p  Carl  ton  ditch 

.....do 

Carr  pumping  plant 

.....do 

Daley  ditch 

....do 

Excelsior  Land  and  Water  Co 

....do 

Orand  Terrace  Pumping  Co.  pumping  plant . 

.....do 

Oage  canal.  Palm  avenue  weir 

....do 

Gage  canal  intake,  Santa  Ana  River 

....do 

Haws  A  Talmadge  ditch 

....do 

Hunter  pumping  plant 

....do 

Johnson  &  Hubbard  pumping  plant 


Developed. 

Sec-.ft. 
1.10 
.80 


6.62 
7.20 
1.00 
4.80 


3.81 
1.20 
2.70 
2.60 
1.20 
.72 
.60 


.65 
.40 
.54 
.00 
28.83 
32.70 


1.09 
L60 
.50 


Natural. 


Sec.-fl. 


0.00 
.00 


2.04 
1.90 


Total. 


Sec.-ft. 

1.10 

.80 

.00 

.00 

6.62 

7  20 

1.99 

4.80 

2.04 

1.00 

3.81 

1.20 

2.70 

2.60 

1.20 

.72 

.60 

.00 

.00 

.65 

.40 

.54 

.00 

28.83 

32.70 

.00 

.00 

.00 

.00 

LOO 

LOO 
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Natural  flow  of  return  vxUer  to  Santa  Ana  River  in  secondrfeetf  compared  wiA  devdoped 
water  in  San  Bernardino  VaUey  above  Colton,  Cal.,  1906 — Continued. 


Date. 


September  4.. 

JuneO 

September  27. 

June  9 

September  27. 

June  10 

September  2.. 

June  10 ;. 

September  27. 

May  30 

September  28. 

June  2 

September  5.. 

June  9 

September  2.. 

June  16 

September  28. 

June  9 

September  27. 

June  16 

September  28. 

May  31 

September  4.. 

June  16 

September  27. 

June  2 

September  5. . 

May  31 

August  31 

May  31 

August  31 

May  31 

August  31 

May  26 

August  31 

May  26 

August  31 

June  6 

September  28. 

June  6 

August  31 

June  2 

September  5. . 

May  31 

August  14 

June  6 

September  28. 

Juno  19 

September  2.. 

Jime6 

September  4.. 

May  31 

September  4.. 


Location. 


Johnson  &  Hubbard  pumying  plant 

Lamb  pumping  plant 

do 

Lawson  Well  Co.  pumping  plant 

do 

Logsdon  &  Farrell  ditch 

....do 

Lytle  Creek  Water  and  Improvement  Co 

....do 

Merryfleld  pumping  plant 

....do 

McKenzie  ditch 

....do 

MeeksA  Daley  ditch 

do 

Mclntyre  ditch 

....do 

Orange  Land  and  Water  Co.  pumping  plant 

....do 

Riverside  Highland  Water  Co.,  Lytle  Creek 

....do 

Riverside  Highland  Water  Co.,  Santa  Ana  River 

....do 

Rancheria  pumping  plant 

....do 

Rabel  ditch 

....do 

Riverside  Water  Co.,  upper  canal 

....do 

Riverside  Water  Co.,  mill  pumping  plant 

....do 

Riverside  Water  Co.,  mill  flume 

....do 

Riverside  Water  Co.,  flume  pump  No.  1 

....do 

Riverside  Water  Co.,  flume  pump  No.  2 

....do 

Rosedale  Water  Co.  pumping  plant 

....do 

Rogers  pumping  plant 

....do 

Shay  or  Stout  Dam  ditch 

....do 

Swamp  ditch .• 

....do 

West  Riverside  360-inch  Water  Co.  pumping  plant  . 

....do 

Whltlock  ditch 

....do 

Whiting  ditch 

....do 

Ward  and  Warren  ditch 

....do 


Developed.    Natunl. '    Total. 


.60 


.00 
.00 
.67 
.40 


.00 
1.60 
7.05 
8.00 
6.36 
7.60 
1.24 
1.10 


Sec-fl.     !  Sec.-fl. 
0.30 
.30 
.00 


25.33 

21.20 

.92 

L30 


3.95 
3.60 
3.18 
3.00 
.30 
.00 


.00 


2.00 
5.60 


.00 


0.00 
.00 


.00 
.00 
15.70 
15.50 
.00 
.00 


.00 

.00 

24.85 

12.90 


2.21 
.00 


.00  I 


.00  ; 
.00 
.47 
.40 


.00 
.00 
.00 
.00 


Stc.-ft. 

o.w 

.3D 
.OU 
.62 
.60 
.00 
-00 
.no 
.00 
.67 
-40 
.00 
.00 

15.  n? 

15.50 
.00 
.00 

.on 

1.60 
7.  Of* 
KOO 
&3r( 

s.ai 

].'»4 

i.iv 

.Uft 
.00 

oais 

34. 10 
.92 

i.aj 

2.24 

.00 

3.9-, 

3.6f> 

3.18 

3.  OP 

.30 

.00 

.00 

.00 

.00 

.00 

.47 

-W 

2,00 

5  S) 

.00 

.{W 

.no 
.ai 

.Oil 
.Oil 
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Return  waters  in  San  Bernardino  VaUey  below  Slaver  Mountain  and  above  Riverside  Nor- 

rowSf  1906. 

[Measurements  by  K.  Sanborn,  engineer  Riverside  Water  Company.] 


Date. 


May  27. 


August  11 . 

June  6 

October  4.. 
May  27 ... . 


August  11 . 
May  29 ... . 
August  11 . 
May  29 ... . 
August  9 . . 
May  30 ... . 
August  11 . 
May  27 


September  5. . 

June  19 , 

October  4 

May30 

August  14 

May30 

August  14 

May  29 

August  15 

May  30 


September  5. . 

June  6 

October  4 

May  29 

August  15 

June  15 

September  22. 

June  19 

October  4..... 
May  29 


August  14 . . 

May  27 

August  11.. 

May  27 

August  11 . . 

May  29 ' 

August  11  .. 

May  30 

August  14 . . 


Location. 


Alvilrez  ditch  at  headgate,  oast  end  of  West  River- 
side Bridge. 

do 

Cuttle's  pumping  plant 

do 

£van6  Island  or  Jansen  ditch,  under  west  end  of 
West  Riverside  Bridge. 

do 

Evans  ditch,  near  Riverside  County  line 

....do 

Evans  Well  ditch,  Santa  Ana  street 

....do 

Evans  pipe  line  to  China  garden  at  headworlcs 

....do 

Evans  pumping  plant,  1,000  feet  south  of  west  end 
of  West  Riverside  Bridge. 

....do 

Evans  Jurupa  pumping  plant  at  wier  end  of  main. . 

Evans  Jurupa  pumping  plant 

Ferris  Gallagher  ditch,  near  headworlcs 

....do 

Gallagher  ditch,  near  headworlcs 

....do 

Jurupa  pumping  plant,  to  supply  Rubidoux  ditch. . 

....do 

Lower  Canal  Riverside  Water  Co.  at  flume  at  head- 
works. 

....do '. 

Pond's  pumping  plant 

....do 

Rubidoux  ditch  at  measuring  box 

....do 

Riverside  Power  Co.  canal  at  Pedley  crossing 

....do 

Ri  vcro  Land  Co.  pumping  plant 

do t 

Smith  or  Evans  ditch,  1  mile  below  Riverside  County 
line. 

....do 

Soquel  ditch  at  intake 

....do 

Spring  Brook  pumping  plant  at  wier  end  of  main. . . 

....do 

Spanish  town  pumping  plant  at  wier  end  of  main. . . 

....do 

Zimmerman  pipe  line  at  dam 

....do 


Developed, 


Sec-tt. 


2.50 
2. 25 


.00 
L70 


2.87 

4.20 

2.00 

.00 


2.10 
4.80 


2,50 
2.25 


.80 


4.17 
2.60 


Natural. 


Sec-tt, 
3.00. 

L30 


.00 

.00 
.00 
.50 


.00 
.00 


2.20 

2.00 

.00 

1.20 


2.20 
.00 


4.92 

7.20 

30.60 

27.00 


2.30 

.00 
3.20 
2.70 
5.58 
3.60 


L40 
1.20 


Total. 


8ec.-ft. 
3.00 

1.30 
2.50 
a.  25 


.00 
.00 
.50 
.00 

1.70 
.00 
.00 

2.87 

4.20 
2.00 

.00 
2.20 
2.00 

.00 
L20 
2.10 
4.80 
2.20 

.00 
2.50 
2.26 
4.92 
7.20 
30.60 
27.00 
.80 
.60 
2.30 

.00 
3.20 
2.70 
5.58 
3.60 
4.17 
2.60 
L40 
L20 
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Discharge  measuremeTUs  of  candU  between  the  Riverside  Narrows  and  the  AvbumddU  hndge 
having  their  source  in  the  Santa  Ana  River ,  1905, 


Date. 

LfOcatlon. 

Dischaiige. 

Juno    J5.    ,    ,    .r    rx    , 

Caatele  ditch  near  intake 

0.00 

September  22.. 

do 

.00 

June  15 

Durkee  ditch  at  Aubumdale  road  croMlnfir ..,-,-.  ,-,-,,.,- 

4.10 

September  22. . 

do 

.00 

June  15 

Fuller  ditch  at  waste  gate 

5.60 

ScDtember  22 

do                                            .           

5.4D 

June  16 . 

Oilliland  ditch  at  Anburndalft  mad  crossing 

1.40 

September  22 . . 

do 

.30 

June  15 

Newton  ditch  near  intake        

2.30 

Sentember  22 

do                       

1.7B 

June  15 

Newberry  ditch  at  Aubumdale  road  crossing 

.00 

September  22 . . 

do 

.00 

Roberts  or  Le  Gay  ditch  near  intake  Santa  Ana  River 

1.00 

September  22 . . 

do 

1-70 

June  15 

Wilbur  ditch  at  Rosers  nine  trestle  crossinir  Santa  Ana  River 

6.10 

Sentember  22 

do                                                     

6. 40 

June  1'^ 

Santa  Ana  River,  Aubumdale  Bridge 

63.00 

Do 

Santa  Ana  River  Aubumdale  Bridge,  indudine  ditches 

71.13 

September  22 . . 
Do 

Santa  Ana  River.  Aubumdale  Bridee 

57.00 

Santa  Ana  River,  Aubumdale  Bridge,  including  ditches 

57.  SO 

KIBOELLAHEOITS    KSASU&EXEHTB  TS  BAVTA  AHA  BIVEB  DKAIHAOE  BASIH. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  the  SantA  Ana 
River  drainage  basin  during  1905: 

City  Creek  near  Highlands j  Cat. — This  stream  is  a  tributary  of  Santa  Ana  River.  A  mesa- 
urement  was  made  September  23  by  W.  B.  dapp  in  diversion  canal  at  mouth  of  caoy<m 
Measurement  made  over  weir. 

Discharge,  1.16  second-feet. 

China  Creek  near  RincoUy  Cal. — This  stream  is  a  tributary  of  Santa  Ana  River.  The  fol- 
lowing measurements  were  made  during  1905  at  the  wagon  bridge  at  Rincon  road  croeEing, 
one-fourth  mile  above  junction  of  Chino  Creek  with  the  Santa  Ana  river. 

February  24:  Width,  16  feet;  arefi,  22  square  feet;  mean  velocity,  2.09  feet  per  seooad; 
discharge,  46  second-feet. 

April  17:  Width,  7  feet;  area,  5.6  square  feet;  mean  velocity,  4.64  feet  per  second;  dis- 
charge, 26  second-feet.  , 

May  16:  Width,  5  feet;  area,  4  square  feet;  mean  velocity,  4.25  feet  per  second;  dw- 
charge,  17  second-feet. 

June  6:  Width,  4  feet;  area,  1.7  square  feet;  mean  velocity,  3.53  feet  per  second;  dis- 
charge, 6.0  second-feet. 

July  29:  Width,  2  feet;  area,  0.4  square  foot;  mean  velocity,  2.75  feet  per  second;  dis- 
charge, 1.1  second-feet. 

September  21:  Width,  3  feet;  area,  2  square  feet;  mean  velocity,  0.95  foot  per  second: 
discharge,  1.9  second-feet. 

Cable  Canyon  Creek  near  Glen  Helen,  Cal. — ^Tliis  stream  is  a  tributary  of  the  Santa  Ana 
River.     A  measurement  was  made  July  13  by  K.  Sanborn.    Measurement  made  over  weir. 

Discharge,  1.66  second-feet. 

DevU  Canyon  near  Irvirigton  Station,  Cal. — ^This  stream  is  a  tributary  of  the  Santa  Ana 
River.  A  measurement  was  made  July  13  by  K.  Sanborn  at  the  mouth  of  the  canyon,  100 
feet  below  head  of  M.  L.  &  W.  Co.'s  ditch. 
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Discharge,  1.26  second-feet. 

East  Tmn  Creek  near  Arrofwhead  Springs^  Cd. — ^This  stream  is  a  tributary  of  the  Santa 
Ana  River.  A  measurement  was  made  September  23  by  W.  B.  Oapp  at  the  mouth  of  the 
canyon.    Measurement  made  over  weir. 

Discharge,  0.54  second-foot. 

Lytle  Creek  near  RiaiUo,  Cal. — ^This  stream  is  one  of  the  principal  tributaries  of  the  Santa 
Ana  River.  A  measurement  was  made  June  16  by  E.  Sanborn  at  the  head  of  Fontella  Devel- 
opment Company's  canal  at  the  mouth  of  the  canyon.    Measurement  made  over  weir. 

Discharge,  23  second-feet. 

MiU  Creek  near  MenUme,  Cal. — This  stream  is  one  of  the  principal  tributaries  of  the 
Santa  Ana  River.    The  following  measurements  were  made  during  1905: 

At  road  crossing  between  Mentone  and  Santa  Ana  Canyon,  April  14:  Width,  16  feet; 
area,  11.2  square  feet;  mean  velocity,  4.11  feet  per  second;  discharge,  46  second-feet.  This 
is  waste  water  and  does  not  include  water  diverted  by  Crafton  2ianja. 

At  head  of  Crafton  Zanja,  September  23:  Width,  7.7  feet;  area,  4.7  square  feet;  mean 
velocity,  4.33  feet  per  second;  discharge,  20  second-feet. 

Morton  Canyon  Creek  near  Mentone,  Cal. — ^This  stream  is  a  small  tributary  of  Santa  Ana 
River.  A  measurement  was  made  September  22  by  W .  B.  Clapp  at  the  mouth  of  the  canyon , 
500  feet  above  its  junction  with  Santa  Ana  River. 

Width,  0.8  foot;  area,- 0.096  square  foot;  mean  velocity,  1.67  feet  per  second;  discharge, 
0.16  second-foot. 

Plunge  Creek  near  East  Highlands,  Cal. — This  stream  is  a  tributary  of  the  Santa  Ana 
River.    The  following  measurements  were  made  during  1905: 

At  road  crossing  Orange  avenue  between  Redlands  and  Highlands,  April  15:  Width,  16 
feet;  area,  5.1  square  feet;  mean  velocity,  1.94  feet  per  second;  discbai^ge,  9.9  second-feet. 

At  cement  ditch  at  the  mouth  of  the  canyon,  September  22:  Width,  2  feet;  area,  0.6 
square  foot;  mean  velocity,  1.67  foot  per  second;  dischaiige,  1.0  second-foot. 

Redlands  tunnel  near  Mentone,  Cal. — ^This  is  developed  water  from  tunnel  in  the  bed  of  the 
Santa  Ana  River  at  the  mouth  of  the  canyon.  A  measurement  was  made  September  22 
over  weir  at  the  mouth  of  the  tunnel. 

Discharge,  1.1  second-feet. 

Santa  Ana  River  near  Redlands,  Ccd. — A  measurement  of  this  stream  was  made  at  the  road 
crossing  at  Orange  avenue  between  Redlands  and  Highlands  April  14. 

Width,  55  feet;  area,  34  square  feet;  mean  velocity,  2.35  feet  per  second;  discharge,  76 
second-feet. 

Santa  Ana  River  near  Rineon,  Cal. — The  following  measurements.were^ade  during  1905 
at  the  Rineon  wagon  bridge,  at  the  lower  end  of  San  Bernardino  Valley,  and  the  head  of  the 
lower  Santa  Ana  Canyon.  These  measurements,  with  the  addition  of  those  of  Chino  Creek, 
show  the  total  discharge  of  the  Santa  Ana  River  below  all  diversions  in  San  Bernardino 
Valley,  and  show  the  amount  of  water  which  is  used  for  irrigation  in  the  vicinity  of  Orange, 
Santa  Ana,  Anaheim,  and  Fullerton,  Cal.,  diversions  being  made  below  this  point  of  meas- 
urement. 

The  gage  is  a  1  by  4  inch  timber,  graduated  to  feet  and  tenths  and  bolted  to  the  first  caisson 
from  the  south  end  of  the  Rineon  wagon  bridge.    There  is  no  bench  mark. 

February  24:  Width,  40  feet;  area,  68  square  feet;  mean  velocity,  3.01  feet  per  second; 
gage  height,  3.63  feet;  dischai^,  205  second-feet. 

April  17:  Width,  48  feet;  area,  68  square  feet;  mean  velocity,  2.53  feet  per  second;  gage 
hci^t,  3.60  feet;  discharge,  172  second-feet. 

May  16:  Width,  45  feet;  area,  50  square  feet;  mean  velocity,  2.30  feet  per  second;  gage 
height,  3.35  feet;  dischai^,  115  second-feet. 

June  6:  Width,  45  feet;  area,  44  square  feet;  mean  velocity,  1.98  feet  per  second;  gage 
height,  3.32  feet;  discharge,  87  second-feet. 

July  29:  Width,  48  feet;  area,  34  square  feet;  mean  velocity,  2.06  feet  per  second;  gage 
height,  3.25  feet;  discharge,  70  second-feet. 
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September  21 :  Width,  46  feet;  area,  39  square  feet;  mean  velocity,  1.95  feet  per  second; 
gage  height,  3.33  feet;  discharge,  76  second-feet. 

Waierman  Canyon  Creek  or  West  Twin  Creek j  near  Arrowhead  SpringSf  Col. — This  stream 
is  a  tributary  of  Santa  Ana  River.  A  measurement  was  made  July  13  by  K.  Sanborn  at  the 
bridge  on  the  road  to  Waterman's  ranch  at  the  mouth  of  the  canyon. 

Discharge,  1.02  second-feet. 

SAN  GABBIEL.  KIVEB  DRAINAGE  BASIN. 

DXBCBIPTIOH  OP  BAfllH. 

The  San  Gabriel  River  rises  in  the  Sierra  Madre  Mountains  and,  flowing  in  a  southwesteriy 
direction  through  the  San  Gabriel  and  Los  Angeles  valleys,  dischai^es  its  waters  into  tlH> 
Pacific  Ocean  near  Long  Beach,  Cal.  In  the  upper  reaches  of  this  basin  there  are  numerou2« 
tributaries,  which  have  their  source  in  the  higher  elevations  of  the  Sierra  Madre  Range.  The 
topography  in  the  upper  reaches  of  this  basin  is  rough  and  rugged,  with  deep  and  narrow 
canyons,  while  on  the  lower  elevations  .the  country  is  rolling,  with  large  areas  of  valley  land. 
The  formation  on  the  higher  mountain  elevation  is  of  granite,  with  a  light  soil  covering,  with 
sparse  timber  growth.  As  one  approaches  the  middle  elevations  the  covering  is  brush,  with 
scattering  timber,  while  in  the  foothill  country  there  is  nothing  but  a  growth  of  grass.  The 
gaging  station  on  this  stream  is  located  at  a  point  where  the  stream  leaves  the  higher  moun- 
tains in  the  vicinity  of  Azusa.  Below  this  point  the  river  enters  San  Gabriel  Valley,  wheiv 
the  stream  has  a  comparatively  light  grade,  the  bed  being  composed  of  bowlders,  gravel,  and 
sand,  in  which  the  water  quickly  disappears,  except  in  times  of  flood  discharge.  The  waters 
of  this  stream  again  appear  on  the  surface  at  the  lower  end  of  San  Gabriel  Valley,  at  the  dis- 
charge from  the  foothills,  where  an  obstruction  to  the  undei^ground  passage  forces  the  wat4.*r 
to  the  surface,  on  which  it  flows  for  a  short  distance  and  again  disappears  in  the  sands  of  the 
flat  country  below  the  foothills.  The  entire  flow  of  this  stream  during  the  summer  montks 
is  diverted  at  a  point  about  5  miles  above  the  gaging  station  and  is  used  for  powder  purpo^v 
at  the  mouth  of  the  canyon.  From  this  point  it  is  carried  in  ditches  and  used  for  irrigatiun 
in  San  Gabriel  Valley.  The  water  is  again  diverted  where  it  appears  on  the  surface  at  the 
lower  end  of  this  valley  and  is  used  for  irrigation  on  the  lower  levels  below  this  point.  The 
mean  precipitation  in  this  basin  varies  from  15  to  30  inches  and  is  principally  in  the  form  of 
rain.  On  small  areas  in  the  higher  mountain  elevations  the  precipitation  is  in  the  form  of 
snow,  which  melts  in  the  early  spring  months. 

8AK  GABRIEL  BIYER  AND  GAHALS  HEAR  AZUSA,  GAL. 

Owing  to  the  numerous  diversions,  it  has  been  difficult  to  obtain  accurate  dischai^  meas- 
urements at  Azusa,  but  during  1898  the  San  Gabriel  Electric  Company  completed  its  system, 
and  measurements  are  now  obtained  with  greater  ease  and  hence  with  greater  accuracy. 
The  headworks  of  this  company  arc  located  about  6  miles  above  the  mouth  of  the  canyoo. 
The  water  is  carried  around  the  left  side  by  a  scries  of  tunnels  and  conduits,  and  a  bead  of  -MX) 
feet  is  obtained  where  the  electric  power  is  generated.  Weirs  are  placed  on  the  conduit  of 
the  electric  company  and  the  water  is  measured  at  this  point.  The  capacity  of  the  conduit 
is  80  second-feet. 

The  cable  and  gage  are  located  about  1  mile  from  Azusa.  During  the  season  of  low  water 
for  a  period  of  from  six  to  eight  months  the  canals  above  the  station  divert  tlie  entire  flow  and 
there  is  no  running  water  at  the  station.  The  total  flow  of  the  river  is  obtained  by  adding 
the  daily  discharge  for  the  river  to  the  figures  for  the  corresponding  dates  for  the  canaU. 

The  channel  is  straight  for  100  feet  above  and  500  feet  below  the  cable  and  has  a  width  of 
280  feet  at  high  water.  At  low  stages  there  are  two  channels  having  different  elevations,  and 
accurate  measurements  are  difficult  to  obtain.  The  bed  of  the  stream  is  composed  of  cobble- 
stones and  bowlders,  and  the  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  gage  is  a  vertical 
staff.     During  1905  the  gage  was  read  by  Don.  D.  Moi^n. 

Information  in  regard  to  this  station  is  contained  in  Water&pply  Papers  Nos.  81,  lUD, 
and  134  of  the  United  States  Geological  Survey. 
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Diacharge  measurements  of  San  Oabrid  River  and  canals  near  Aausa,  CcH.y  in  1906. 


Date. 


February  10 . . 
February  17 . . 

March  12 

March  14 

March  10 

March  24 

March  31 

April  13 

April  19 

May2 

May9 

June  5 

June  23 

Julys 

November  4 . . , 


Hydrographer. 


E.G.  La  Rue.. 

....do 

R.  S.  Hawley . 
W.  B.Clapp.. 
R.  8.  Hawley . 
....do 


....do 

....do 

....do 

....do 

....do 

....do 

W.  B.Clapp 

Hawley  and  Clapp. 
W.  B.Clapp 


Qase 
height. 


Feet. 
2.20 
3.60 
9.30 
5.30 
5.80 
4.20 
3.80 
3.45 
3.30 
4.12 
3.50 
2.91 
2.60 
2.28 


Discharge. 


River.       Canal 


Sec-feet. 

190 

560 

11,055 

2,030 

3,225 

611 

400 

262 

190 

553 

288 

97 

41 

17 

00 


Sec.'feet. 
60 
66 
72 
70 
80 
54 
80 
80 
80 
80 
80 
80 
84 
85 
30 


Total. 


Sec-feet. 

266 

636 

11,127 

2,100 

3,305 

665 

480 

342 

270 

633 

368 

177 

.125 

102 

30 


Daily  gage  Jieight,  infett^  of  San  Oabrid  River 

near  Azusa,  Cal.,for 

1906. 

Day. 

Jan. 

Feb. 

0 

2.6 
5.5 
a  4. 75 
4.0 
3.0 
2.7 
2.6 
2.3 
2.2 
2.0 
1.9 
1.8 
1.8 
a  3.0 
«3.5 
03.5 
3.1 
3.0 
2.8 
2.7 
2.5 
2.4 
2.3 
2.2 
2.2 
2.2 
2.2 

Mar. 

Apr. 

May. 

June. 

July. 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.55 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2.1 
2.1 
2.1 
2.1 
2.3 
2.3 
1.7 
1.7 
1.65 
1.65 
1.7 
9.3 
a7.3 
5.3 
4.7 
5.8 
5.1 
4.8 
4.7 
4.4 
4.3 
4.2 
4.2 
4.2 
4.2 
o4.2 
a4.1 
a  4.0 
4.0 
o3.9 
3.8 

a3.8 

a  3. 75 

a  3. 75 

03.7 

«3.7 

a  3. 65 

a3.65 

o3.6 

a3.6 

03.55 

a3.55 

"3.5 

3.5 

3.45 

o3.4 

a3.4 

03.4 

a3.35 

3.3 

6.6 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.1 

3.1 

3.1 

3.05 



3.1 

3.7 

3.4 

3.3 

3.2 

3.2 

3.2 

4.0 

3.6 

3.5 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.1 

3.1 

3.a5 

3.0 

2.95 

2.96 

3.95 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.65 

2.55 

2.55 

2.5 

2.45 

2.46 

2.4 

2 

2.35 

3 

2.35 

4 

2.36 

6 

2.25 

6 

2.25 

7 

3.2 

8 

2.15 

9 

2.15 

10 

2.15 

11 

2.55 

12 

2.15 

13 

2.15 

14 

2.1 

15 

2.1 

16 .*. 

2.05 

17 

2.0 

18 

1.9 

19 

1.8 

20 

1.5 

21 

(ft) 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

a  Estimated. 


b  Dry  from  July  21  to  December  31. 


Note.— Qage  washed  out  on  March  12;  replaced  April  \9^    Gage  heights  taken  with  a  level  l)otween 
March  12  and  April  19. 
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Station  rating  table  for  San  Gahrid  River  near  Azuaa^  Cci.yfrom  February  2  to  March  1 1, 19(^. 


Gam) 
height. 

Discharge. 
Second-feet. 

If  1 

Discharge. 
Second-feet. 

heiglt. 

Discharge. 

hei^t. 
Feet. 

DiflchaiKe. 

Feet. 

1     Feet. 

Second-feet. 

Second-feet. 

1.10 

0 

2.50 

207 

3.60 

610 

4.70 

1,620    ' 

1.50 

55 

1        2.60 

231 

3.70 

670 

4.80 

1,750 

1.60 

65 

2.70 

259 

3.80 

730 

4.90 

1,900 

1.70 

76 

2.80 

289 

3.90 

800 

5.00 

2,050 

1.80 

88 

2.90 

320 

4.00 

870 

,        5. 10 

2,220 

1.90 

101 

3.00 

351 

4.10 

950 

5.20 

2,390 

2.00 

115 

1        3.10 

390 

4.20 

1,040 

5.30 

2,570 

2.10 

130 

3.20 

430 

'        4.30 

1,140 

5.40 

2,750 

2.20 

147 

3.30 

470 

1        4.40 
1        4.50 

1.250 

5.50 

2,»40 

2.30 

165 

3.40 

513 

1,370 

' 

2.40 

185 

3.50 

560 

4.60 

i 

1,490 

, 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  dlscharp* 
measurements  made  during  first  part  of  1905;  1904  table  applies  from  January  1  to  February  1,  indusivp. 

Station  rating  table  for  San  Oabrid  River  near  Azusa^  CcH.^from  March  12  to  De^sember  dl, 

1906. 


Gage 
height. 

Discharge. 

'  heigS. 

Discharge. " 

Ga«e 
height. 

Feet. 

1  Discharge. 
Second-feet. 

Gace 
height. 

Feet. 

Discharigc. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

Secwnd-feet. 

1.70 

1 

3.20 

170 

4.70 

1,040 

6.40 

4,«9 

1.80 

2.5 

3.30 

202 

4.80 

1         1,160 

6.60 

4,961 

1.90 

4.5 

3.40 

237 

4.90 

1,300 

6.80 

5,403 

2.00 

7 

3.50 

273 

5.00 

1         1,460 

7.00 

5,855 

2.10 

10 

!        3.60 

311 

5.10 

1,640    , 

7.20 

6,307 

2.20 

14 

3.70 

351     1 

5.20 

1,830    j 

7.40 

6,759 

2.30 

18 

1        3.80 

304     1 

5.30 

1         2,030    ! 

7.60 

7,211 

2.40 

24 

3.90 

441 

5.40 

2,245    1 

7.80 

7,663 

2.50 

32 

4.00 

492 

5.50 

2,470    : 

8.00 

8,115 

2.60 

42 

4.10 

550    , 

5.60 

1         2,695 

8.20 

8.56T 

2.70 

55 

4.20 

616 

5.70 

'         2,920    1 

8.40 

9,019 

2.80 

71 

1        4.30 

687     j 

5.80 

3,145    1 

8.60 

9,471 

2.90 

90 

4.40 

762    I! 

5.90 

3,370 

8.80 

9,923 

3.00 

113 

4.50 

841     ' 

6.00 

3,51» 

9.00 

10,375 

3.10 

140 

4.60 

935 

6.20 

4,047 

9.20 

10,828 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  diacbarp. 
measuromonts  made  during  1905. 
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Daily  dia^utrgef  in  secortd-fetty  of  San  Oahrid  canals  near  Azusaj  Col.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.      Fob.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Ck;t.     Nov.    Dec. 


30 

23 

21 

20 

19.5 

19 

18.5 

18.5 

41 

59 

40 

35 

31 

29 

27 

30 

30 

28 

28 

27 

55 

67 

67 

67 

46 

41 

40 

38 

37 

36 

34 


80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80  I 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 


EsHmaied  monthly  discharge  of  San  Gabriel  River  a  near  Azusa,  Cal.,  for  1905. 
[Dnilnage  area,  222  square  miles] 


50 
47 
45 
44 
44 
42 
42 
41 
39 
37 
37 
37 
38 
39 


46 
42 
39 
38 
37 
38 
38 
38 
38 
37 
37 
38 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. , 

October 

November. . 
December.. 


Dischargo  In  second-feet. 


Maximum. 


108 
3,010 
11,130 
474 
540 
182 
109 
55 
35 
32 
97 
50 


The  year. 


Mlnimiun. 


18.5 

34 
142 
206 
103 

63 

56 

33 

28 

27 

29 

37 


18.5 


Mean. 


1,222 

329 

278 

139 
83.0 
42.8 
31.4 
28.  S 
44.7 
40.1 


Run-off. 


a^^f^t.    Second-feet  j    p^  ^^ 


2,251 
25,880 
75,140 
19,580 
17,090 
8,271 
5,103 
2,631 
1,869 
1,771 
2,660 
2,466 


0.105 
2.10 
6.50 
1.48 
1.25 
.626 
.374 
.193 
.141 
.  1 30 
.201 
.181 


0.190 
2.19 
0.C4 
1.65 
1.44 
.698 
.431 
.222 
.157 
.150 
.224 
.209 


2,2W 


164,700  I 


1.03 


a  Includes  water  in  canal. 
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MIBOELULirBOtJB  MEABUKS1CEKT8  DT  BAJT  OABBIXL  BIYBB  DBAIVAGE  BABOT. 

llie  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  the  San  Gabriel 
River  drainage  basin  during  1905: 

BtMwin  ditch  near  El  Mcnte^  C<d. — ^This  ditch  diverts  water  from  the  Rio  Hondo  River 
and  is  used  for  irrigation  of  land  in  the  vicinity  of  the  Old  Mission.  A  measurement  was 
made  October  6  by  W.  B.  Clapp  at  Old  Mission  Bridge,  4  miles  below  El  Monte,  Cal. 

Width,  1.2  feet;  area,  1.4  square  feet;  mean  velocity,  2.14  feet  per  second;  dischai^,  3.0 
second-feet. 

CaU  ditch  near  El  Monte,  Cal. — ^This  ditch  diverts  water  from  the  San  Gabriel  River  and 
is  used  for  the  irrigation  of  land  in  the  vicinity  of  Rivera,  Cal.  A  measurement  was  made 
October  6  by  W.  B.  Clapp  in  flume  at  road  crossing  near  county  road  between  El  Monte  and 
Whittier  and  about  5  miles  below  £1  Monte. 

Width,  4  feet;  area,  7.7  square  feet;  mean  velocity,  1.45  feet  per  second;  discharge,  11.2 
second-feet. 

Ranchiio  or  Standerford  ditch  near  El  ManiCf  Cal. — ^This  ditch  diverts  water  from  the  San 
Gabriel  River  and  is  used  for  the  irrigation  of  land  in  the  vicinity  of  Rivera  and  Downey, 
Cal.  A  measurement  was  made  October  6  by  W.  B.  Clapp  25  feet  below  head-gate  and 
about  5  miles  below  El  Monte,  Cal. 

Width,  11.8  feet;  area,  11  square  feet;  mean  velocity,  1.42  feet  per  second;  diadiaige, 
15.6  second-feet. 

Los  Nietos  or  Banta  ditch. — ^This  ditch  diverts  water  from  the  San  Gabriel  River  and  is 
used  for  the  irrigation  of  land  in  the  vicinity  of  Los  Nietos,  Cal.  A  measurement  was  made 
October  6  by  W.  B.  Clapp  100  feet  below  head-gate  of  Ranchito  ditch. 

Width,  18  feet;  area,  14.8  square  feet;  mean  velocity,  1.14  feet  per  second*;  discharge, 
16.8  second-feet. 

Rio  Hondo  near  El  Monte,  Cal. — ^This  stream  constitutes  one  branch  of  the  San  Gabriel 
River.  A  measurement  was  made  October  6  by  W.  B.  Clapp  at  Old  Mission  Bridge,  -I 
miles  below  El  Monte  and  below  the  diversion  of  the  Baldwin  ditch. 

Width,  13  feet;  area,  12  square  feet;  mean  velocity,  1.75  feet  per  second;  discharge,  21 
second-feet. 

Rincon  ditch  near  El  Monte,  Cal. — This  ditch  diverts  water  from  the  San  Gabriel  River 
2  miles  below  Southern  Pacific  Railroad  brid^  and  is  used  for  irrigation  of  land  in  the 
vicinity  of  Rincon,  Cal.  A  measurement  was  made  October  6  by  W.  B.  Clapp  at  road  cro&r 
ing,  one-half  mile  cast  of  the  Durfee  ranch. 

Width,  6  feet;  area,  3.2  square  feet;  mean  velocity,  1.06  feet  per  second;  dischai^,  3.4 
second-feet. 

Sheep  CreeJc  ditch  near  El  Monte,  Cal. — This  ditch  diverts  water  from  Sheep  Creek,  a  trib- 
utary of  San  Gabriel  River.    A  measurement  was  made  October  6  by  W.  B.  Clapp  in  flume       ' 
at  road  crossing,  1  mile  east  of  Durfee  ranch.  I 

Width,  3  feet;  area,  2.1  square  feet;  mean  velocity,  2.19  feet  per  second;  discharge,  4.6 
second-feet. 

Santa  Anita  Creek  near  Sierra  Madre,  Ceil. — This  stream  is  a  tributary  of  the  San  Gabriel 
River.  A  measurement  was  made  October  23  by  W.  B.  Clapp  at  the  mouth  of  the  canv^c 
above  Baldwin  diversion. 

Width,  3  feet;  area,  1.0  square  foot;  mean  velocity,  1.50  feet  per  second;  discharge.  1.) 
second-feet. 

San  Gabriel  River  near  El  Monte,  Coil. — A  measurement  was  made  of  this  stream  on  April 
13  by  R.  S.  Hawley  at  wagon  bridge,  2  miles  east  of  El  Monte,  Cal. 

Width,  56  feet;  area,  20  square  feet;  mean  velocity,  2.35  feet  per  second;  discharge.  47 
second-feet. 
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IX>S  ANGELES  RIVER  DRAINAGE  BASIN. 

DBSo&xpnoir  of  babiv. 

The  Los  Angeles  River  is  formed  by  the  Tujunga,  Pacoima,  and  other  small  creeks  which 
have  their  source  in  the  Sierra  Madre  Range  of  mountains  to  the  northeast  of  the  city  of  Los 
Angeles.  These  streams  leave  the  mountains  at  a  point  about  25  miles  above  the  city  and 
enter  the  comparatively  flat  country  of  San  Fernando  Valley,  where,  except  in  times  of 
excessive  flood,  the  waters  disappear  in  the  sand  and  gravel  washes  of  the  valley.  These 
waters  again  make  their  appearance  at  the  lower  end  of  this  valley,  where  a  secondary  range 
of  hills,  extending  from  east  to  west,  forces  the  waters  to  the  surface  in  what  is  known  as  Los 
Angeles  River.  Below  this  point  the  river  discharges  through  the  flat  country  of  Los  Angeles 
Valley,  finally  entering  the  Pacific  Ocean  near  the  town  of  Long  Beach,  Cal.  During  the 
summer  months  the  entire  flow  of  Los  Angeles  River  is  diverted  at  a  point  about  5  miles 
above  Los  Angeles  for  the  supply  of  the  city,  and  only  a  small  amount  of  water  passes  this 
point  except  during  flood  discharge  of  the  river.  The  topography  is  rough  in  the  upper 
reaches  of  this  drainage  basin,  the  streams  discharging  in  deep,  narrow  canyons.  In  this 
portion  of  the  drainage  basin  the  formation  is  of  granite,  with  good  soil  covering  and  light 
timber  and  heavy  brush  growth.  There  is  a  considerable  area  of  foothill  country  within  this 
basin,  lying  between  the  base  of  the  Sierra  Madre  Range  and  Los  Angeles  Valley,  which  has 
a  light  covering  of  brush  and  grass.  The  soil  of  San  Fernando  Valley  consists  principally  of 
river  wash,  coarse  sand,  and  gravel,  except  along  the  base  of  the  mountains  and  foothills, 
where  the  soil  is  of  good  depth  and  is  under  a  high  state  of  cultivation.  The  soil  of  Los 
Angeles  VaUey,  below  the  city  of  Los  Angeles,  consists  of  a  light  sandy  loam  and  is  under  a 
hi^  state  of  cultivation.  The  mean  precipitation  throughout  this  basin  is  from  15  to  30 
inches  and  falls  in  the  form  of  rain,  except  on  small  areas  on  the  higher  mountain  elevations. 

■XBOEILAirBOUB  XBABXTKElCEKTfl  IF    LOS  AH0EIE8  RIVXR  SRAINAGB  BASHT. 

The  following  is  a  list  of  miscellaaeous  discharge  measurements  made  in  Los  Angeles  River 
drainage  basin  during  1905: 

Arroyo  Seco  near  Pasadena,  Cal. — This  stream  is  a  tributary  of  Los  Angeles  River.  The 
following  measurements  were  made  on  this  stream  during  1905  by  W.  B.  Clapp: 

At  mouth  of  canyon,  5  miles  above  Pasadena,  Cal.,  April  11:  Width,  13.5  feet;  area,  8.1 
square  feet;  mean  velocity,  2.11  feet  per  second;  discharge,  17.1  second-feet. 

At  Devils  Gate,  3  miles  above  Pasadena,  Cal.,  April  11:  Width,  8  feet;  area,  8.7  square 
feet;  mean  velocity,  1.44  feet  per  second;  discharge,  12.5  second-feet. 

At  point  1,000  feet  above  submerged  dam  of  Pasadena  Land  and  Water  Company,  at 
Pasadena,  Cal.,  April  11:  Width,  8  feet;  area,  2  square  feet;  mean  velocity,  1.30  feet  per 
second;  discharge,  2.6  second-feet. 

At  sycamore  grove,  near  Morgan's  south  line,  Los  Angeles,  Cal.,  by  J.  B.  Lippincott> 
October  27:  Width,  1.1  feet;  area,  0.16  square  foot;  mean  velocity,  0.64  foot  per  second; 
dischai^,  0.10  second-foot. 

At  sycamore  grove,  600  feet  above  Morgan's  south  line,  October  27:  Width,  1.2  feet; 
area,  0.20  square  foot;  mean  velocity,  1.14  feet  per  second;  discharge,  0.23  second-foot. 

Big  Tejvnga  Creek  near  Surdand,  Cal. — ^This  stream  is  a  tributary  of  the  Los  Angeles 
River.    The  following  measurements  were  made  during  1905  by  R.  S.  Hawley : 

At  mouth  of  canyon,  1  mile  above  Sunland,  Cal.,  April  12:  Width,  25  feet;  area,  13.7 
square  feet;  mean  velocity,  4.45  feet  per  second;  discharge,  61  second-feet. 

At  Southern  Pacific  Company's  railroad  crossing  near  Pacoima,  Cal.,  April  12:  Width, 
25  feet;  area,  10.3  square  feet;  mean  velocity,  2.82  feet  per  second;  discharge,  29  second- 
feet. 

Two  miles  below  Southern  Pacific  Railroad  bridge  at  Pacoima,  Cal.,' April  12:  No  dis- 
charge. 


no 
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Little  Tejunga  Creek  near  Surdtrndy  CdL. — ^This  stream  is  a  tributary  of  Los  Angeles  River 
and  discharges  into  Big  Tejunga  Creek  below  Sunland.  A  measurement  was  made  April  11 
by  R.  S.  Hawley  at  mouth  of  canyon  two-thirds  of  a  mile  above  the  junction  with  Big 
Tejunga  Creek. 

Width,  6  feet;  area,  1.6  square  feet;  mean  velocity,  2.06  feet  per  second;  discbaigp,  3.3 
second-feet. 

Pacoima  Creek  Tiear  Fernando^  Ceil. — ^This  stream  is  a  tributary  of  Los  Angeles  River. 
The  following  measurements  were  made  during  1905  by  R.  S.  Hawley^: 

At  mouth  of  canyon,  5  miles  above  Fernando,  Cal.,  April  12:  Width,  20  feet;  area,  7^ 
square  feet;  mean  velocity,  4.11  feet  per  second;  discharge,  30  second-feet. 

At  Southern  Pacific  Railroad  bridge,  1  mile  east  of  Fernando,  Cal.,  April  12:  Width,  10 
feet;  area,  6.2  square  feet;  mean  velocity,  2.84  feet  per  second;  discharge,  17.6  second-feet. 

Three  miles  below  Southern  Pacific  Railroad  bridge,  near  Fernando,  Cal.,  April  12:  No 
discharge. 

MISCELLANEOUS   MEASUREMENTS  ON   LOS  ANGELES  RIVES. 

The  following  measurements  were  made  on  Los  Angeles  River  at  Los  Angeles,  Cal.,  during 
1905: 

At  Fourth  Street  Bridge. — ^March  13:  Width,  120  feet;  area,  446  square  feet;  mean  veW- 
ity,  10.15  feet  per  second;  discharge,  4,525  second-feet. 

At  Huron  street. — April  12:  Width,  38  feet;  area,  20  square  feet;  mean  velocity,  2.15  feet 
per  second;  discharge,  43  second-feet. 

At  Ninth  Street  Bridge. — April  12:  Width,  13  feet;  area,  5.8  square  feet;  mean  velocity, 
2.19  feet  per  second;  discharge,  12.7  second-feet. 

During  the  summer  of  1905  measurements  were  made  to  determine  the  amount  of  water 
diverted  by  the  city  of  Los  Angeles  for  domestic  supply  and  also  to  determine  the  amount  of 
water  which  passes  the  city's  diversion  point.  The  amount  of  water  diverted  for  the  city's 
supply  is  shown  in  measurements  made  in  the  44-inch  conduit  and  the  main  supply  conduit. 
The  amount  of  water  discharging  in  the  river  below  these  points  of  diversion  is  shown  by 
measurements  made  at  Huron  street.  The  following  measurements  were  made  during  1905 
at  these  points: 

MeasuremejUs  on  Los  Angeles  River  in  Los  Angdes. 


Date. 


May  15 

June  22 

July  28 

September  19 


44-inch 

conduit 

dischaiigc. 


Sec.-ft. 
42 
38 
37 
35.3 


Main 

supply 

conrlmt 

discharge. 

Sec.-ft. 
11 
9.9 
8.4 
8.7 


Huron  strciet. 


Width. 

Feet. 
24 
16 
6 
6 


Area. 


Mean     |      Dis- 
veloclty.  I  charge. 


Sq.ft.    Ft.pertec. 
7.2  1.47 


3.2 

1.03 

2.2 

L77 

2.2 

1.55 

Sec.'fl. 
10.6 
3-5 
4.fi 
3-4 


SOUTHERN   PACIFIC   OCEAN    DRAINAGE. 
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MAI.IBU  CREEK  DRAIKAGE  BASIN. 
BEBGBIPTIOH  OP  BA8IV. 

Malibu  Creek  rises  in  the  Santa  Monica  Mountains  and  enters  the  Pacific  Ocean  about  15 
miles  above  the  town  of  Santa  Monica.  This  stream  is  formed  by  Trhmfo  and  Las  Vir- 
genes  creeks,  which  drain  the  northern  portion  of  the  Santa  Monica  Range  and  the  lower 
foothill  country  to  the  north.  The  formation  throughout  this  basin  is  shale,  sandstone, 
and  conglomerate,  with  good  soil  covering.  There  is  a  sparse  growth  of  timber  on  the  higher 
elevations,  but  a  greater  portion  of  this  area  has  a  covering  of  brush  and  grass  used  exten- 
sively for  pasturage,  with  limited  areas  of  cultivated  land  for  the  raising  of  grain.  A  reser- 
voir has  been  constructed  on  the  upper  reaches  of  the  Triunfo  Creek  and  the  waters  are 
used  for  irrigation  within  the  basin  during  the  summer  months.  This  reservoir  covers  an 
area  of  about  300  acres  when  filled. 

The  mean  precipitation  in  this  basin  amounts  to  about  25  inches  and  falls  wholly  in  the 
form  of  rain. 

XAUBTJ  OBEEK  HEAR  GALABA8AB,   OAL. 

This  station  was  established  November  29,  1901,  by  S.  G.  Bennett.  It  is  located  at 
Chapman's  ranch,  40  miles  from  Los  Angeles,  by  wagon  road,  and  S  miles  southwest  of  Cala- 
basas,  about  one-fourth  mile  below  the  mouth  of  Las  Virgenes  Creek. 

The  channel  section  is  poor  and  subject  to  change  during  high  water,  but  is  at  the  only 
point  where  an  obser\'er  could  be  secured.  The  excessive  cost  of  visiting  the  station  has 
made  it  impossible  to  obtain  as  many  meter  measurements  as  desired,  but  the  observer  is 
instructed  to  take  fioat  velocities  at  various  gage  heights,  and  these  data,  with  cross  sec- 
tions and  slope,  arc  used  in  addition  to  meter  measurements  for  computing  discharges  for 
use  in  constructing  rating  curves  and  tables.  The  estimated  discharge  is  a  rough  approxi- 
mation only. 

The  channel  is  straight  for  about  600  feet  above  the  station  and  curved  for  about  300 
feet  below.  The  current  is  swift.  Both  banks  are  high.  The  right  bank  is  rocky,  and 
the  bed  of  the  stream  is  composed  of  rock  and  gravel. 

The  initial  point  for  soundings  is  on  the  right  bank.  The  gage  rod  is  a  vertical  staff 
fastened  to  an  alder  tree  on  the  right  bank.  During  1905  the  gage  was  read  by  J.  G.  Chap- 
man. The  bench  mark  is  a  cross  on  a  small  projection  on  a  rock  blulT  about  10  feet  south- 
west of  the  gage  rod;  elevation,  5.43  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Malibu  Creek  near  Calabasajt,  Col.,  in  1905. 


Date. 

Hydrogi-apher. 

Width. 

Area  of 
section. 

Mean     I     Qage 
velocity,  i  height. 

Dis- 
charge. 

April  20 

May  12 

R.  S.  JTawley 

Feet. 
9 
9 

Sq.ft. 
6.2 
6.3 

Ft.  per  sec. 
1.6 
1.35 

Feet. 
0.9 
.82 

Sec.-ft. 
9.3 

do 

8.5 
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DaUy  gaffe  height,  in  feet,  ofMaltbu  Creek  near  Galabaaas,  Cat.,  for  1905. 


Day. 

Jan. 

Feb. 

Kar. 

.Apr.     Ma 

Y- 

June. 

July. 

Aug. 

Sept.     0< 

Jt. 

Nov. 

Dec 

1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.22 

1.25 

1.3 

1.24 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.6 

2.85 

1.85 

2.1 

1.3 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1, 

1.8 

1.65 

1.55 

1.4 

1.3 

1.2 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1. 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

7.6 

4.2 

3.25 

3.25 

4.75 

3.55 

2.8 

2.5 

2.4 

2.4 

2.3 

2.2 

2.2 

1.0 

1.6 

1.45 

1.55 

1.7 

1.7 

1.55 

1.5          0. 

1.2? 

1.2 

1.2 

1.2 

1.25 

1.25        1 

1.25 

1.2 

1.2 

1.2 

1.1 

1.25 

1.0 

1.0    V 

1.0 
1.0 

.9 

.9 

.9 

.9 

.8 
.8 
.8 

8 
8 
8 
8 
8 
8 
3 

0.6 

.5 
.5 
.5 
.5 

0.6 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 
.5 

0.5        0. 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 
.45 
.45 
.45 
.45 
.45 
.45 
.45 

.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 

45 
.45 
.45 

0.45 
.45 
.45 
.45 
.55 
.55 
.55 
.55 
.55 
.55 
.55 
.6 
.6 

.5 
.5 
.5 
.5 
.5 

as 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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Estimated  monOdy  discharge  ofMalihu  Creek  near  CaldbaaaSf  Cal.yfor  1906. 
[DrainAge  aroa,  07  square  miles.] 


Month. 


January 

February 

March 

AprtI 

May 

Jun« 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


10 
660 
0,800 
41 
24 
4 
3 
3 
3 
2 
4 
4 


6,800 


Minimtmi. 


Mean. 


5.4 
36.1 
4»i. 
14.4 
7.3 
3.8 
3.0 
3.0 
2.1 
1.1 
3.6 
3.7 


47.3 


Total  in 
acre-feet. 


Run-ofl. 


Second-feet 
per  sGuare 


I 


332 
2,006 
29,760 
857 
440 
226 
184 
184 
126 


34,630 


0.066 
.372 

4.90 
.148 
.075 
.030 
.031 
.081 
.022 
.011 
.037 


.488 


Depth 
in  inches. 


0.065 
.387 

5.75 
'  .165 
.086 
.044 
.036 
.086 
.024 
.013 
.041 
.044 


6.69 


Note.— The  estimated  monthly  discharge  is  only  an  approximation. 

TBIUITFO  OBEBX  HEAB  0ALABABA8,  OAL. 

This  station  is  located  8  miles  southwest  of  Calabasas,  Cal.,  about  one-half  mile  above 
the  mouth  of  Las  Virgenes  Creek. 

llie  channel  section  is  poor  and  subject  to  change  during  high  water,  but  is  at  the  only 
point  where  an  observer  could  be  secured.  The  excessive  cost  of  visiting  the  station  has 
made  it  impossible  to  obtain  as  many  meter  measurements  as  desired,  but  the  observer  is 
instructed  to  take  float  velocities  during  floods  at  various  gage  heights,  and  these  data, 
with  cross  sections  and  grade  of  stream,  are  used  in  addition  to  meter  measurements  for 
computing  discharges  for  use  in  constructing  rating  curves  and  tables.  The  estimated 
discharge  from  this  stream  is  a  rough  approximation  only. 

The  channel  is  straight  for  about  400  feet  above  and  800  feet  below  the  station,  and 
the  water  is  swift.  ^  Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is  composed 
of  gravel  and  sand  and  is  shifting. 

The  initial  point  for  soundings  is  on  the  right  bank.  The  gage  rod  is  a  vertical  staff 
bolted  to  rock  cliff  on  right  bank.  During  1905  the  gage  was  read  by  J.  G.  Chapman. 
The  bench  mark  is  a  cross  on  a  point  of  rock  3.5  feet  above  the  bed  of  the  creek  on  the 
right  bank;  elevation,  4.53  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  section  is  contained  in  Wate^Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 
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Discharge  TneasuremenU  of  Trivnfo  Creek  near  Calabaeaa,  Col.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

OaciG 
hei^t. 

Dis- 
chargB. 

April  20 

R.  S.  Hawley 

Feet. 
15 
17 

Sq.ft. 
7.1 
6.3 

Ft.  per  see. 
1.13 
1.13 

Feet. 

i.eo 

1.44 

Sec-fi. 

a.0 

May  12 

.do 

7.1 

DaUy  gage  height,  in  feet,  of  Triunfo  Creek  near  Calahaeas,  Cal.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

0.00 

.76 

.9 

2.16 

1.65 

2.2 

1.66 

1.0 

.9 

.7 

.55 

.5 

.5 

.3 

.3 

1.65 

1.45 

1.3 

1.2 

1.1 

.9 

.85 

.8 

.8 

.7 

.7 

.7 

.6 

0.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.45 

.45 

6.0 

2.55 

2.15 

2.05 

3.3 

3.1 

2.6 

2.25 

2.2 

1.3 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.5 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 
.8 
.4 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
•1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.0 

1.0 

1.0 

1.0 

1,0 

1.0 

1.0 

2 

1  1 

3 

1.1 

4 •. 

1.1 

5 

1.1 

6 

1  1 

7 

1.1 

8 

1.1 

9 

1  2 

10 

1  2 

11 

1.2 

12 

1.2 

13 

1.2 

14 

1.2 

15 

1-2 

16 

1  2 

17 

1.2 

18 

1.2 

19 

1  2 

20 

1.2 

21 : 

1.2 

22 

1.2 

23 

I  1 

24 

1.1 

25 

1  1 

26 

1.1 

27 

1.1 

28 

l.l 

29 

1.1 

30 

1  0 

31 

0.0 

1 

Note.— Creek  dry  Jan  2  to  Feb.  1,  Apr.  23  to  May  6,  May  10-13,  Aug.  1  to  Deo.  31. 
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EstimaUd  monthly  diseharge  of  Triunfo  Creek  near  CalahaeaSf  Cdl.t  for  1905. 
[Drainage  area,  72  square  miles.] 


Month. 


January 

February 

March 

April 

May 

Juno 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


0 

410 

5,000 

40 

6 

2 

1 

0 

0 

0 

0 

0 


5,000 


Minimum. 


Mean. 


0.0 

26.2 

353.0 

11.2 

1.0 

1.3 

.97 

.0 

.0 

.0 

.0 

.0 


32.8 


Total  in 
acre-feet. 


0 

1,455 

21,700 

666 

61 

77 

60 

0 

0 

0 

0 

0 


24,020 


Rim-ofl. 


Second-feet     Tk«^*K 


0.0 

.364 
4.90 

.156 

.014 

.018 

.013 

.0 

.0 

.0 

.0 

.0 


.456 


0.0 

.379 
5.65 

.174 

.016 

.020 

.015 

.0 

.0 

.0 

.0 

.0 


6.25 


Note.— The  estimated  monthly  discharge  is  only  an  approximation. 


SANTA  CLABA  RrVTER  DRAINAGE  BASIN. 

DEBOBIPTIOir  OF  BA8IH. 

The  Santa  Clara  River  rises  in  the  Coast  Range  in  the  northwestern  part  of  Los  Angeles 
County  and  flows  in  a  westerly  direction,  discharging  its  waters  into  the  Pacific  Ocean 
near  Ventura,  Cal.  It  has  numerous  tributaries  from  the  north,  all  of  which  are  torrential 
in  their  character,  having  a  heavy  discharge  during  the  winter  months.  This  stream  has 
a  comparatively  flat  grade,  flowing  over  a  sandy  and  gravelly  bed,  into  which  it  sinks 
during  a  greater  portion  of  the  year.  At  numerous  points  along  its  course  the  water  rises 
to  the  surface  during  the  summer  and  flows  for  a  short  distance,  again  disappearing  in 
the  sand.  At  points  where  the  waters  make  their  appearance  on  the  surface  numerous 
diversions  are  made  for  irrigation  along  the  valley,  where  the  soil  is  deep  and  is  under  the 
highest  state  of  cultivation,  this  being  especially  the  case  on  the  lower  reaches  of  the  river 
below  the  town  of  Santa  Paula.  The  principal  tributaries  of  this  stream  are  Piru  Creek, 
Sespe  Creek,  and  Santa  Paula  Creek,  aU  of  which  produce  a  very  heavy  flood  discharge 
of  short  duration  during  the  rainy  season,  but  during  the  summer  months  have  a  light 
di.scharge.  On  the  upper  reaches  of  the  principal  tributaries  of  this  stream  the  topography 
is  rough  and  broken,  the  streams  discharging  through  deep  canyons.  This  is  especially 
noticeable  on  the  Sespe  Creek.  On  the  upper  reaches  of  the  main  stream  the  country  is 
rolling  and  has  a  sparse  covering  of  timber  with  a  considerable  growth  of  brush  and  grass, 
and  is  used  extensively  for  pasturage.  The  formation  is  of  shale,  sandstone,  and  conglom- 
erate throughout  the  entire  basin.  The  precipitation  is  extremely  light  in  the  upper 
reaches  of  this  basin,  but  increases  on  the  lower  reaches  nearer  the  Pacific  Ocean  and 
falls  in  the  form  of  rain. 

■IBOELLABZOUS  KEA8UBBMBHT8  IV  BAJTTA  OLASA  BIVSS  DBAIHAaB  BABIV. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  the  Santa  Clara 
River  drainage  basin  during  1905: 

Camrdoe  ditch  near  Camvdos,  CaL. — ^This  ditch  diverts  water  from  the  Santa  Clara  River 
1  mile  above  Camulos,  Cal.  The  water  is  used  for  the  irrigation  of  land  at  Camulos.  A 
measurement  was  made  October  19  by  W.  B.  Clapp  in  a  flume  about  1,000  feet  below  the 
head  of  the  canal. 
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Width,  3.5  feet;  area,  3.5  square  feet;  mean  velocity,  2.17  feet  per  second;  discfaaigte,  7.6 
second-feet. 

Farmers*  canal  near  Santa  Paula,  Gal, — This  canal  diverts  water  from  the  Santa  Clan 
River  at  a  point  1  mile  above  Santa  Paula,  Cal.  The  water  is  used  for  irrigation  of  land 
between  Santa  Paula  and  Saticoy,  Cal.  A  measurement  was  made  October  21  bj  W.  B. 
dapp  in  flume  200  feet  below  where  canal  crosses  Santa  Clara  RsMMiix>ut  1  mile  above  the 
town  of  Santa  Paula,  Cal. 

Width,  4  feet;  area,  4.8  square  feet;  mean  velocity,  1.50  feet  per  second;  dischai^,  12 
second-feet. 

Greee  ditch  near  Santa  Paida,  Cal. — This  ditch  diverts  water  from  the  Santa  Clara  River 

-  about  1  mile  above  the  town  of  Santa  Paula,  Cal.     The  water  is  used  for  the  irrigation  of 

land  between  Santa  Paula  and  Saticoy.    A  measurement  was  made  on  October  21  by  W.  B. 

dapp  at  a  point  200  feet  below  head  of  ditch  and  about  1  mile  above  the  town  of  Santa 

Paula,  Cal. 

Width,  8  feet;  area,  6.6  square  feet;  mean  velocity,  1.39  feet  per  second;  disc^ai^,  9^ 
second-feet. 

Piru  Land  and  Water  Company^s  upper  diversion  near  Esperama,  Cal. — This  water  is 
diverted  from  Piru  Creek  for  domestic  and  irrigation  purposes  in  the  town  of  Piru,  Cal.  A 
measurement  was  made  October  20  by  W.  B.  Clapp  at  point  of  diversion  at  head  of  pipe  line, 
1  mile  above  the  town  of  Esperanza,  Cal. 

Width,  5  feet;  area,  1.5  square  feet;  mean  velocity,  0.93  foot  per  second;  discharge,  1.4 
second-feet. 

Piru  Creek  Tiear  Esperama,  Cal. — This  stream  is  a  tributary  of  the  Santa  Clara  River.  A 
measurement  was  made  October  20  by  W.  B.  Clapp  at  point  1  mile  above  ELsperanza,  Cal., 
and  below  the  upper  diversion  of  the  Piru  Land  and  Water  Compan3^ 

Width,  8  feet;  area,  2.4  square  feet;  mean  velocity,  1.42  feet  per  second;  dischaigf,  3.4 
second-feet.  For  total  flow  of  Piru  Creek  at  this  point  add  upper  diversion  of  Piru  Land 
and  Water  Company. 

Piru  Creek  near  Piru  City,  Cal. — A  measurement  was  made  October  20  by  W.  B.  dapp 
1  mile  above  Piru  dty  and  above  lower  diversion  of  Piru  Land  and  Water  Company. 

Width,  8  feet;  area,  2.8  square  feet;  mean  velocity,  1.90  feet  per  second;  discharge,  5.3 
second-feet.  This  measurement  shows  total  flow  of  Piru  Creek  at  this  point  and  includes  the 
discharge  of  Piru  Creek  1  mile  above  Esperanza,  Cal.  The  increase  is  caused  by  seepage 
water  along  the  creek. 

Sespe  Land  and  Water  Company's  canal  near  Sespe,  Cal. — This  canal  diverts  water  from 
Sespe  Creek  and  is  used  for  irrigation  of  land  in  the  vicinity  of  Sespe.  A  measurement  was 
made  October  20  by  W.  B.  dapp  one-half  mile  below  head  of  canal. 

Width,  5.2  feet;  area,  4.5  square  feet;  mean  velocity,  1.47  feet  per  second;  discharge,  6.6 
second-feet. 

Sespe  Creek  near  Sespe,  Cal. — ^This  creek  is  a  tributary  of  the  Santa  dara  River.  A 
measurement  was  made  October  20  by  W.  B.  Clapp  one-half  mile  below  heading  of  Sespe 
Land  and  Water  Company's  canal. 

Width,  4  feet;  area,  2.9  square  feet;  mean  velocity,  1.66  feet  per  second;  dischaige,  4.8 
second-feet.  For  total  flow  of  Sespe  Creek  add  discharge  of  Sespe  Land  and  Water  Com- 
pany's canal  as  shown  by  measurement  made  on  this  date. 

San  FrancisquUo  Creek  near  Saugus,  Cat. — This  creek  is  a  tributary  of  the  Santa  Clani 
River.  A  measurement  was  made  October  19  by  W.  B.  dapp  at  road  crossing  near  NewhalJ 
ranch,  3J  miles  below  Saugus,  Cal.,  and  500  feet  above  junction  with  Santa  Clara  River 

Width,  5  feet;  area,  2.8  square  feet;  mean  velocity,  0.46  foot  per  second;  dischaiige,  1.3 
second-feet. 

Santa  Paula  Creek  near  Santa  Paula,  Cal. — This  stream  is  a  tributary  of  the  Santa  dara 
River.  A  measurement  was  made  October  21  by  W.  B.  Clapp  3  miles  above  Santa  Paula 
and  above  diversion  of  the  Santa  Paula  Land  and  Water  Company. 

Width,  11  feet;  area,  5.6  square  feet;  mean  velocity, 0.88  foot  per  second;  discharge,  4.9 
second-feet.    This  measurement  shows  total  dischaige  of  Santa  Paula  Creek  on  this  date. 
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Santa  Clara  River  near  Saugus^  Cat. — A  measurement  was  made  October  19  by  W.  B. 
dapp  at  road  crossing  near  Newhall  ranch,  3)  miles  below  Saugus,  Cal. 

Width,  6  feet;  area,  3.8  square  feet;  mean  velocity,  1.39  feet  per  second;  discharge,  5.3 
second-feet. 

Santa  Clara  River  near  Oamtdos,  Cal. — ^A  measurement  was  made  October  19  by  W.  B. 
Clapp  at  a  point  1  mile  above  Camulos  and  1,000  feet  below  diversion  of  Camulos  ditch. 

Width,  11  feet;  area,  4.9  square  feet;  mean  velocity,  2.06  feet  per  second;  dischaige,  10.1 
second-feet.  For  total  discharge  of  Santa  Clara  River  at  this  point  add  dischaige  of  Camulos 
ditch. 

SaiUa  Clara  River  near  Santa  Paula,  Cal. — ^A  measurement  was  made  October  21  by  W.  B. 
dapp  1  mile  above  Santa  Paula  and  about;  500  feet  below  diversion  of  Farmers  and  Grees 
canals. 

Width,  33  feet;  area,  17.4  square  feet;  mean  velocity,  1.55  feet  per  second;  dischaiige,  27 
second-feet.  For  total  diversion  of  Santa  Clara  River  at  this  point  add  dischaige  of  Fanners 
and  Grees  canals. 

Santa  Clara  River  near  Satiooy,  Cal. — ^A  measurement  was  made  October  21  by  W.  B. 
dapp  at  a  point  opposite  Saticoy  and  200  feet  below  head  of  Santa  dara  Water  and  Irriga- 
tion Company's  canal. 

Width,  14  feet;  area,  14.7  square  feet;  mean  velocity,  1.63  feet  per  second;  dischaige,  24 
second-feet.  For  total  discharge  of  Santa  Clara  River  at  this  point  add  dischaige  of  Santa 
dara  Water  and  Irrigation  Company's  canal. 

Santa  Clara  Water  and  Irrigation  Company's  canal  near  Saticoy,  Cal. — This  canal  diverts 
water  from  the  Santa  Clara  River  and  is  used  for  the  irrigation  of  Santa  Clara  ranch  near 
Oxnard,  Cal. 

Measurement  made  over  weir.     Discharge  equals  16.7  second-feet. 

SANTA  YNEZ   RIVER   DRAINAGE   BASIN. 
DE80RIFTI0H   OF  BA8IH. 

Santa  Ynez  River  rises  in  the  mountains  of  Santa  Barbara  and  Ventura  counties  and  flows 
westerly  with  a  flat  grade  to  the  Pacific  Ocean,  having  a  length  of  approximately  75  miles. 
The  Santa  Ynez  Range  of  mountains,  varying  in  elevation  from  3,000  to  4,000  feet,  forms 
the  southern  boundary  of  this  drainage  basin.  The  northern  divide  ranges  from  4,500  to 
5,500  feet  in  elevation,  culminating  in  Mount  Pinos,  the  elevation  of  which  is  8,826  feet.  The 
northern  part  of  the  watershed  is  drained  by  streams  running  in  a  southerly  direction  and 
uniting  with  the  Santa  Ynez  River  proper,  which  runs  close  to  the  northerly  base  of  the 
Santa  Ynez  Mountains,  flowing  westerly  and  paralleling  the  Coast  Range.  The  principal 
tributary,  Mono  Creek,  enters  from  the  north. 

The  fonnation  throughout  the  entire  drainage  basin  consists  chiefly  of  shale  and  sand- 
stone, the  strike  being  parallel  to  the  coast  and  the  dip  nearly  vertical,  inclining  somewhat 
to  the  south. 

The  greater  portion  of  the  drainage  is  sparsely  covered  with  brush  and  small  trees,  only  a 
small  area  on  the  higher  elevations  having  any  considerable  growth  of  timber. 

The  mean  annual  precipitation  is  estimated  at  25  inches  for  the  entire  area  and  falls  almost 
entirely  in  the  form  of  rain. 

There  are  several  reservoir  sites  on  Santa  Ynez  and  its  tributaries  which  have  been 
surveyed. 

BAITTA  TITEZ   BIVEB   HEAR   SANTA  BARBARA,   GAL. 

The  original  station,  at  which  measurements  were  made  during  the  greater  part  of  1903, 
was  located  about  1  mile  above  the  mouth  of  Mono  Creek.  On  November  1,  1903,  the  old 
station  was  abandoned  and  a  new  station  established  by  L.  M.  Hyde.  It  is  located  at  the 
Gibraltar  dam  site,  5  miles  below  the  original  station,  and  is  below  the  mouth  of  Mono  Creek. 
It  is  9  miles  above  the  San  Marcus  ranch  and  halfway  between  the  old  quicksilver  mines. 
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The  channel  is  straight  for  700  feet  above  and  600  feet  below  the  station.  Hie  ri^t  bank 
is  low,  but  is  not  liable  to  overflow.  The  left  bank  rises  abruptly  about  20  feet  bejrond  th« 
tree  to  which  the  cable  is  attached.  It  is  not  liable  to  overflow.  The  bed  of  the  strmm  i» 
composed  of  sand  and  gravel,  free  from  vegetation  and  bowlders.  Hie  croaB  section  is 
regular  and  is  permanent.    The  current  is  swift. 

Discharge  measurements  are  made  at  high  water  by  means  of  a  cable.  Measurements  can 
can  usually  be  made  by  wading.  The  initial  point  for  soundings  is  a  blaze  at  the  base  of  the 
Cottonwood  tree  on  the  right  bank,  to  which  the  cable  is  attached. 

The  gage  is  an  inclined  timber  spiked  to  a  cottonwood  tree  on  the  rig^t  bank.  Hie  tree  is 
blazed  and  graduated  above  the  gage  rod  for  recording  stages  above  the  gage,  llfte  bench 
mark  is  a  cross  on  a  bench  of  a  ledge  of  rock  on  the  left  bank,  about  100  feet  below  the  cable. 
Elevation,  13.54  feet  above  the  datum  of  the  gage.  The  approximate  elevation  above  sra 
level,  as  estimated  from  topographic  maps,  is  1,200  feet. 

Information  in  regard  to  this  station  is  contained  in  Water  Supply  Papers  Nos.  81, 100, 
and  134  of  the  United  States  Geological  Survey. 

DaUy  gage  heightf  in  feet,  of  Santa  Ynez  River  near  Santa  Barbara,  Cat.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1  NOV. 

IK3C 

1 

2.3 

2.3 

2.25 

2.26 

2.25 

2.25 

2.2 

3.8 

3.7 

2.G 

2.65 

2.5 

2.45 

2.4 

2.45 

2.5 

2.45 

2.4 

2.4 

2.4 

4.25 

3.15 

2.9 

2.8 

2.75 

2.65 

2.65 

2.6 

2.6 

2.5 

2.5 

2.5 

3.6 

8.4 

6.8 

*4.0 

3.9 

3.76 

3.7 

3.66 

3.65 

3.6 

3.6 

3.6 

3.55 

3.4 

4.45 

6.55 

4.0 

3.75 

3.7 

3.65 

3.5 

3.4 

3.3 

3.2 

3.15 

3.1 

3.1 

3.1 

3.05 

3.0 

3.0 

3.05 

3.1 

3.0 

2.9 

2.9 

2.85 

2.9 

4,7 

8.9 

5.65 

4.65 

5.3 

4.65 

4.4 

4.15 

4.0 

3.8 

3.75 

3.65 

3.6 

3.55 

3.5 

3.4 

3.4 

3.6 

3.4 

3.3 

3.25 

3.25 

3.2 

3.15 

3.15 

3.1 

3.1 

3.05 

3.05 

3.05 

3.0 

3.05 

3.0 

2.95 

2.95 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.75 

2.75 

2.85 

2.75 

2.7 

2.7 

2.65 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.65 

2.55 

2.65 

2.65 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

2.46 

2.45 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.36 

2.3 

2.3 

2.25 

2.25 

2.2 

2.2 

2.2 

2.15 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.96 

1.95 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

LO 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
-    1.8 
1.8 
1.8 
L8 
1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

L85 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9    ' 

2.0 

2.1 

2.1 

2.1 

2.06 

1 

1    2-OS 

2 

2-05 

3 

2-05 

4 

2.05 

6 

2.  US 

6 

2.W 

7 

2.(J5 

8 

2.05 

9 

2.05 

10 

2.05 

11 

2.  OS 

12 

2.05 

13 

2.06 

14 

2.U5 

15 

2-05 

16 

2.(6 

17 

2.05 

18 

2.(6 

19 

2.06 

20 

2,05 

21 

2.05 

22 

2.05 

23 

2.05 

24 

106 

25 

2.06 

26 

2.05 

27 

2.05 

28 

2.05 

29 

2.06 

30 

2.05 

31 

2.05 

SANTA   YNEZ   BIVEB   DBAINAGE   BASIN. 


119 


Station  rating  table  for  Santa  Ynez  River  near  Santa  Barbara^  Col.,  from  January  1  to  February 

2,  1905. 


Gage 
height. 

Discharge. , 
Second-feet: 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

,     Gage 
height. 

Discharge. 

Feet. 

Feet. 

Secondnfeet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

0.4 

2.60 

38 

3.20 

154 

'       3.80 

401 

2.10 

2.8 

2.70 

50 

3.30 

186 

3.90 

451 

2.20 

6.4    1 

2.80 

65 

3.40 

222 

4.00 

502 

2.90 

11.6    1 

2.90 

82 

3.50 

263 

1 

2.40 

18.5    , 

3.00 

103 

3.60 

306 

1 

2.50 

28       1 

3.10 

126 

3.70 

353 

1 

Station  rating  table  for  Santa  Ynez  River  near  Santa  Barharay  Col.,  from  February  3  to  Decem- 
ber Sly  1906. 


Gage 
height. 

Discharge. 

1    Gage 
height. 

Discharge. 
Second-feet. 

hefJSt. 

Discharge. 

Gage 
height 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.80 

1 

3.00 

153 

4.20 

875 

5.80 

2,790 

1.90 

2 

3.10 

184 

4.30 

965    , 

6.00 

3,070 

2.00 

3 

1       3.20 

220 

4.40 

1,065    J 

6.20 

3,360 

2.10 

6 

3.30 

265 

4.50 

1,175 

6.40 

3,650 

2.20 

10 

,       3.40 

315 

4.60 

1,285 

6.60 

3,940 

2.30 

19 

3.50 

370 

4.70 

1,395 

6.8a 

4.230 

2.40 

30 

3.60 

430 

4.80 

1,510 

7.00 

4,520 

2.50 

44 

3.70 

495 

4.90 

1,630 

7.50 

5,245 

2.60 

60 

3.80 

565 

5.00 

1,750 

8.00 

5,970 

2.70 

79 

'        3.90 

635 

5.20 

1,090 

8.50 

6,695 

2.80 

100 

1        4.00 

710 

5.40 

2,250 

9.00 

7,420 

2.90 

125 

4.10 

790 

1 

5.60 

2.510 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  dlschaigo 
measurements  made  during  January,  February,  and  March.  1906. 


Estimated  monthly  discharge  of  Santa  Ynez  River  near  Santa  Barbara,  Cal.,  for  1905. 
[Drainage  area,  207  square  miles.] 


Month. 


January 

February 

March 

April 

May 

Jime 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum. 


635 

6,550 

7,275 

242 

100 

30 

4 

3 

2 

1 

5 

4 


7,275  , 


6.4 
28.0 
112 
79 
37 

5 

3 

2 

1 

1 

1 

4 


1.0 


Mean. 


Rim-off. 


Total  In 
acre-feet. 


73.8 
905 
797 
143 
52.5 
15.9 
3.8 
2.6 
1.4 
1.0 
2.1 
4.0 


167 


4,538 

50,260 

40,010 

8,509 

3,228 

946 

234 

160 

83 

61 

125 

216 


117,400 


Second-feet      p     ., 


0.357 

4.37 

3.85 
.691 
.254 
.077 
.018 
.013 
.0068 
.0048 
.010 
.019 


.806 


0.412 

4.55 

4.44 
.771 
.293 
.086 
.021 
.015 
.0076 
.0055 
.011 
.022 


10.63 
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SANTA  MARIA  RIVER  DRAINAGE  BASIN. 

DESOSIFTIOH  OP  BA8Dr. 

The  Santa  Maria  River  drains  the  northern  slope  of  the  San  Rafael  Mountains  and  a  lim- 
ited area  of  foothill  country  to  the  north  of  this  range.  It  flows  in  a  westerly  direct  ioo, 
finally  discharging  its  waters  into  the  Pacific  Ocean  at  Guadalupe  about  25  miles  south  of 
San  Luis  Obispo.  Its  flow  is  torrential  in  character,  subject  to  floods  of  short  duration  dur- 
ing the  rainy  period,  but  being  practically  dry  during  the  summer  months.  It  has  numerous 
tributaries,  the  most  important  of  which  is  the  Sisquoc,  which  enters  it  about  12  miles  above 
the  town  of  Santa  Maria.  The  gaging  station  is  located  about  25  miles  above  the  town  of 
Santa  Maria  and  above  most  of  its  important  tributaries.  The  country  throughout  this 
basin  consists  of  rolling  foothills,  with  the  exception  of  the  higher  elevations  of  the  S|n 
Rafael  Mountains,  which  reach  an  elevation  of  6,000  to  8,000  feet.  The  river  breaks  from  the 
foothills  at  the  point  where  it  is  joined  by  the  Sisquoc  and  flows  through  the  flat  country  of 
the  Santa  Maria  Valley  for  a  distance  of  about  25  miles  until  it  joins  the  Pacific  Ocean  at 
Guadalupe.  The  formation  throughout  this  basin  is  of  shale,  sandstone,  and  conglomerate, 
with  a  good  covering  of  heavy  day  soil.  There  is  considerable  growth  of  timber  on  the 
higher  elevations  of  the  San  Rafael  Mountains,  but  over  most  of  the  area  the  growth  of 
timber  is  li^t,  with  large  areas  of  brush  and  grass.  The  pasturage  of  stock  is  carried  on 
extensively  throughout  the  basin.  There  are  no  diversions  along  this  stream  for  irrigation 
although  tunnel  work  has  been  attempted  above  Santa  Maria  for  the  development  of  undei^ 
ground  water,  with  poor  results.  There  are  numerous  wells  in  the  vicinity  of  Santa  Maria 
which  produce  considerable  water  for  the  irrigation  of  land  in  that  locality,  the  soil  being 
very  deep  and  of  exceptional  quality,  susceptible  to  the  highest  state  of  cultivation.  Tlie 
mean  precipitation  in  this  drainage  basin  is  probably  about  25  inches.  The  greatest  rain- 
fall occurs  on  the  lower  elevations  near  the  coast.  The  higher  elevations  receive  some  snow- 
fall, which  melts  early  in  the  spring  and  does  not  tend  to  keep  up  the  flow  of  the  stream 
through  the  sununer. 

SAITTA  MAKIA  BIVER  NBAS  BAKTA  KAKIA.  OAL. 

This  station  was  established  October  22,  1903,  by  W.  B.  4?lapp.  It  is  located  near  the 
ranch  house  on  Dutard's  ranch,  21  miles  above  Santa  Maria,  Cal.,  a  station  on  the  Pacific 
Coast  Railway.     It  is  reached  by  driving  from  Santa  Maria. 

The  channel  is  slightly  curved  for  300  feet  above  and  curved  for  1,000  feet  below  the  sta- 
tion.   The  water  is  swift  at  medium  and  flood  stages. 

The  right  bank  is  high  and  rocky,  and  not  liable  to  overflow.  The  left  bank  is  low,  cov- 
ered with  scattering  poplar  trees,  but  not  liable  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  sand  and  gravel.  A  portion  of  the  bed  is  covered  with  a  light  growth  of  low  brush. 
The  channel  is  not  liable  to  much  change. 

At  low  and  medium  water  discharge  measurements  are  made  with  meter  by  wading. 
During  high  water  velocities  are  measured  by  means  of  floats.  For  this  purpose  two  wires 
are  stretched  across  the  stream  254  feet  apart.  The  rise  in  the  channel  above  the  upper 
wire  is  0.40  foot  in  100  feet,  and  below  the  upper  wire  it  is  0.57  foot  in  100  feet.  The  initial 
points  for  soundings  are  blazes  on  the  poplar  trees  on  the  left  bank,  to  which  the  wires  are 
attached. 

The  gage  is  an  inclined  staff,  fastened  to  a  rock  ledge  at  the  right  bank.  During  1905  the 
gage  was  read  once  each  day  by  James  A.  Thompson.  The  bench  mark  is  a  spike  driven  near 
the  ground  into  the  south  side  of  the  poplar  tree  to  which  the  upper  wire  is  fastened  on  the 
left  bank  of  the  stream;  elevation,  9.65  fe«t  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 
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Dist^utrge  measwremmU  of  Santa  Maria  River  near  Santa  Maria^  C<d.f  in  1906. 


Date.         1                   Ilydrographer. 

Width. 

Area  of       Mean 
section,     velocity. 

Gage     '     Dis- 
heignt.  1  charge 

February  2 

E.G.  La  Ruo 

Feet. 
34 
24 
40 

3q.  ft.    Ft.  per  aec. 
30               2  A7 

Feet. 
3.30 
2.70 
1.20 

8ec-ft. 
80 

March  «. 

0.  W.  Peterson 

22 
28 

2.14 
2.39 

47 

Mftrch  21 

do 

67 

1.. 

2.. 
3.. 
4,. 
5.. 
6.. 
7.. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Daily  gage  heighty  infeety  of  Santa  Maria  River  near  Santa  Maria,  Cal.,for  1906. 


Day.  j  Jan. 

3.5 
3.0 
2.9 
2.7 
2.7 
2.7 
2.7 
8 i    2.7 


2.7 

2.7 

2.7 

2.65 

2.65 

2.65 

2.65 

2.7 

2.65 

2.65 

2.65 

2.65 

3.0 

2.8 

2.7 

2.7 

2.65 

2.65 

2.65 

2  65 

2.65 

2.6 

2.6 


Feb. 

2.6 

3.8 

6.0 

5.95 

5.0 

6.0 

3.5 

3.2 

3.0 

2.9 

2.85 

2.8 

2.75 

2.75 

2.65 

3.0 

4.1 

5.95    0  3.5 

4.0      a3.5 

2.0     'a2.0 

2.4         1.2 

2.35  I     1.1 

2.25       1.05 

2. 15  I     1.05 

2.15  t     1.0 

2.15  ,  1.0 
1.0 
1.2 
1.2 
1.1 
1.0 


Mar.     Apr. 


2.05 
2.05 
2.05 
2.05 
2.a5 
2.7 
2.65 
2.5 
2.35 
2.2 
2.2 
2.2 
10.0 
O5.0 
0  4.5 
a  4.0 
0  4.0 


2.05 


0.9 
.9 


.9 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85  ' 

.85  I 

.85 

.85  I 

.85 

.85  , 

.85  ; 

.85  '. 

.85  1 

.85  1 


May. 


0.8 

1.1 

1.0 
.85 
.8 
.8 
.8 

1.2 

1.25 

1.0 
.9 
.9 
.85 
.85 
.8 
.8 
.8 
.8 
.8 
.8 

•8 

.75 

.75 

.7 

.65 

.6 


.85  I 
.8    I 

.8  i 


I 


.6 

.65 

.65 


June. 


July.  I  Aug. 


0.7 
.7 
.7 
.7 
.7 
.7 


.66 
.65 
.65 
..65 
.65 
.65 
.65 
.65 
.65 
.65 
.65 
.6 
.6 


0.6 


Sept. 

0.6 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.6 
.5 
.6 
.6 
.5 
.5 
.7 
.7 
.65 
.6 
.6 
.6 


Oct. 

0.6 
.6 
6 
65 
65 
65 
65| 
66  ' 
65| 
65  I 
65 
65  I 
65 
65  I 
65 
7 
7 
7 
7 
7 
7 
7 
7 
7 
75 
75 
75 
75 
76 
75 
76 


Nov. 


0.76 
.75 
.75 
.75 
.75 
.75 
.76 
.76 
.75 
.76 
.75 
.75 
.76 
.75 
.76 
.75 
.75 
.75 
.76 
.76 
.76 
.76 
.75 
.76 
.75 
.75 
.75 
.85 
.85 
.85 


Dec. 


.85 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 


.85 

.86 

.85 

.85 

.86 

.85 

.8 

.8 

.8 

.86 

.86 

.85 


IBB  177—06 ^9 


a  Estimated. 
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Station  rating  table  for  Santa  Maria  River  near  Santa  Maria^  Cdl.y  from  January  1 

February  2,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

1 

2.60 

13 

2.10 

2 

2.70 

18 

2.20 

3 

2.80 

25 

2.30 

5 

2.00 

33 

2.40 

7 

3.00 

43 

2.50 

10 

3.10 

54 

t. 


Feet. 
3.20 
3.30 
3.40 
3.50 
3.60 


Second-feet:     Feet.     Second-feeL 


DiBcharge.     j,^^*      Diachange. 


67 
82 
100 
122 
148 


3.70 
3.80 
3.90 
4.00 
4.10 


178 
213 


290     ' 
330    I 


Station  rating  table  for  Santa  Maria  River  near  Santa  Maria j  Cal.,  from  February  3  to 

March  12y  1905. 


Gage 
height. 

Discharge. 

1     Gage 
!  height. 

Discharge. 

hei^t. 

Discharge. 

Gage 
height. 

Discfaacfse. 

Feet. 

8eco7td-feet. 

1 

1     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.70 

1 

2.70 

48 

3.70 

285 

4.70 

915 

1.80 

2 

2.80 

59 

3.80 

335 

4.80 

990 

1.90 

3 

2.90 

72 

3.90 

385 

1        4.90 

1,065 

2.00 

5 

3.00 

87 

4.00 

440 

5.00 

1,140 

2.;o 

8 

3.10 

105 

4.10 

500 

5.20 

1.290 

2.20 

12 

1       3.20 
!       3.30 
!        3.40 

125 

4.20 

565 

5.40 

1,440 

2.30 

17 

147 

4.30 

630 

5.60 

1,583 

2.40 

23 

173 

4.40 

700 

5.80 

1,7S5 

2.50 

30 

•       3.50 

205 

4.50 

770 

6.00 

1,915 

2.60 

38 

3.60 

242 

4.60 

840 

Stationraiing  table  for  Santa  Maria  River  near  Santa  Maria,  Cal.,  from  March  IS  to 

December  31,  1906. 


&t. 

Discharge. 
Second-feet. 

Gage 
height. 

'     Feet. 

Discharge. 

1   height. 
Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Secondrfeet, 

0.50 

1 

2.00 

250 

4.00 

1,070 

7.00 

3,280 

0.80 

3 

2.10 

280 

4.20 

1,185 

7.20 

3,450 

0.70 

6 

2.20 

310 

4.40 

1,305 

7.40 

3,650 

0.80 

10 

2.30 

340 

4.60 

1,435 

7.60 

3,870 

0.90 

18 

2.40 

375 

4.80 

1,565 

7.80 

4,100 

1.00 

31 

2.50 

410 

5.00 

1,700 

8.00 

4.350 

1.10 

47 

2.60 

445 

5.20 

1,840 

8.20 

4,640 

1.20 

65 

2.70 

480 

5.40 

1,980 

8.40 

4.970 

1.30 

84 

2.80 

520 

5.60 

2,130 

8.60 

5.340 

1.40 

105 

2.90 

560 

5.80 

2,280 

8.80 

5,750 

1.50 

127 

3.00 

600 

6.00 

2,430 

9.00 

6.20O     ; 

1.60 

150 

3.20 

690 

6.20 

2.585 

laoo 

10,000 

1.70 

175 

3.40 

780 

6.40 

2,745 

1.80 

200 

3.60 

875 

6.60 

2,910 

' 

1.90 

225 

3.80 

975 

6.80 

3,080 

1 

1 

'Note.— The  upper  part  of  the  rating  curve  is  based  on  slope  measurements. 
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EsHmaUd  monthly  discharge  of  Santa  Maria  River  near  Santa  Maria,  Cal.,for  1906. 


Month. 


Dlflobarge  in  aecond-feet. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum.  Minimum.      Mean. 


122 
1,915 
10,000 
18 
74 
6 
6 
3 
6 
8 
14 
14 


10,000 


Total  In 
acre-feet. 


22.5 
361      I 
574 

14.5 

15.6  ! 
5.0  I 
5.0 
2.7  I 
1.6  I 
5.4 
8.6! 

11.7  I 


1,384 

20,050 

35,200 

863 

053 

352 

307 

166 

06 

332 

512 

•719 


85.7 


bl,020 


Note.— Estimates  during  high-water  periods  are  approximate  only. 

SALINAS   RIVER  DRAINAGE  BASIN. 
SXBOBIFTIOir  07  BABIH. 

The  Arroyo  Seco  is  the  most  northern  tributary  of  any  size  of  the  Salinas  River,  and  rises 
on  the  slopes  of  the  highest  portion  of  the  Scmta  Lucia  Range,  one  of  the  ranges  that  go  to 
make  up  the  Coast  Range  of  California  extending  in  a  general  southeast  direction  from  San 
Francisco  Bay.  The  upper  valleys  of  this  stream  are  far  back  in  the  range,  surrounded  by 
high  mountains. 

The  drainage  area  of  the  Arroyo  Seco  is  almost  entirely  made  up  of  sharp  ridges  and  V- 
shaped  canyons.  The  western  portion  is  well  covered  with  brush  and  trees  of  medium  size. 
Toward  the  east  this  growth  decreases  until  at  the  Salinas  Valley  the  country  is  bare.  The 
stream  beds  of  this  area  fall  «ipidly,  the  Arroyo  Seco  rising  at  an  elevation  of  nearly  6,000 
feet  and  dischai^ging  into  the  Salinas  at  an  elevation  of  170  feet. 

Below  the  gaging  station  several  canals  divert  water  from  this  stream  before  it  reaches  the 
broad  wash  of  sand  and  gravel  on  the  flat  floor  of  the  Salinas  Valley,  into  which  it  sinks  dur- 
ing the  dry  season  and  from  which  it  receives  its  name  "  Arroyo  Seco." 

There  are  five  reservoir  sites  on  the  stream  and  its  tributaries,  of  more  or  less  value  as 
possible  storage  reservoirs,  that  have  already  been  surveyed. 

This  portion  of  the  range  undoubtedly  receives  as  great  rainfall  as  any  other  locality  in 
this  region,  and  it  is  estimated  that  the  average  annual  precipitation  is  from  90  to  50  inches 
and  falls  almost  entirely  in  the  form  of  rain. 

ASROTO  8E00  NEAK  SOLXDAD,  OAL. 

The  original  gaging  station  on  this  stream  was  established  by  W.  W.  Cockins,  jr.,  in 
December,  1900,  at  Foster's  ranch,  near  Piney,  Cal.  High  water  of  January,  1901,  enlarged 
an  old  side  channel,  dividing  the  stream  into  two  channels.  The  gaging  station  was  then 
removed  to  Petti tt's  ranch,  4  miles  below  the  old  station. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  right  bank  is  low, 
wooded,  and  subject  to  overflow.  The  left  bank  is  high,  rocky,  and  not  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  gravel  and  is  not  subject  to  much  change. 

Discharge  measurements  are  made  by  means  of  a  cable  and  ear.  The  initial  point  for 
soundings  is  on  the  left  bank. 
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The  gage  rod  is  in  two  sections.  The  low-water  section  iB  placed  400  feet  above  the  cable 
on  the  ri^t  bank;  the  high-water  section  is  fastened  to  a  sycamore  tree  above  the  cable  and 
about  250  feet  from  the  right  bank  of  the  low-water  channel.  During  1905  the  gage  was 
read  by  Mrs.  Charles  Pettitt.  Th  e  bench  mark  is  a  spike  in  the  tree  to  which  the  higb-vater 
section  of  the  gage  is  fastened;  elevation,  15.00  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81, 100, 
and  134  of  the  United  States  Geological  Survey. 

Disdiarge  measvrements  of  Arroyo  Seco  River  near  Sdedad,  Col.,  in  1905. 


Date. 


January  31  — 
February  2... 

Febioiary  3 

Februarys — 
February  16 . . 
February  17 . . 

March  11 

March  13 

March  16 

March  17 

March  19 


Hydrographer. 


La  Rue  and  Pettitt. 

Charles  Pettitt 

....do 


..do. 

..do. 

..do. 

..do. 

..do. 

..do. 

..do. 

..do. 

March  29 do. 

Aprll9 do. 

April  16 do. 

April  19 do. 

April  29 do. 

May  7 do. 

Mays do. 

May  28 do. 

June  4 do. 

June  12 do. 


June  18 

Do ... . 

June  24 

Julys 

July9 

July  15.... 
July  23.... 
July  29.... 
August  6 . . 
August  10 . 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Feet. 
122 

Sq.ft. 
123 

130 

410 

124 

281 

125 

254 

125 

212 

133 

423 

120 

135 

133 

484 

128 

327 

128 

288 

133 

455 

125 

248 

123 

158 

123 

150 

123 

151 

122 

117 

130 

351 

125 

241 

123 

107 

123 

113 

122 

96 

122 

89 

48 

63 

43 

54 

41 

49 

40 

46 

38 

42 

35 

39 

36 

37 

34 

35 

27 

24 

Mean 
velocity. 


Ft.per  sec. 

1.04 

3.84 

3.05 

3.06 

2.29 

4.32 

1.05 

4.65 

4.02 

2.91 

4.90 

2.36 

1.57 

1.40 

1.59 

1.07 

3.75 

2.86 

1.15 

1.03 

.82 

.76 

1.24 

1.00 

.80 

.61 

.57 

.54 

.43 

.37 


hcig 


Dis- 
disi^. 


Feet. 
5«91 
8.80 
7.50 
7.35 
6.82 
8.95 
5.90 
10.05 
8.00 
7.50 
9.30 
7.05 
6.10 
6.09 
6.16 
5.05 
8.30 
7.12 
5.93 
5.83 
5.75 
5.70 
5.70 
5.62 
5.55 
5.48 
5.45 
5.42 
5.40 
5.38 
5.33 


Sec.-n. 

12S 
1,374 

S% 

::}> 

4^ 

1.S29 

142 

2.253 

1,315 

S3S 

2,233 

5S3 

24* 

210 

2« 

13 

1,317 

6}<» 

123 

116 

7S 


39 

2S 
•2i 
21 
16 
13 
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DaUy  gage  height,  in  feet,  of  Arroyo  Seeo  River  near  Sdedadf  Cal.,  for  1905, 


D.y. 

Jan. 

Feb. 

8.4 

8.6 

7.45 

7.4 

7.35 

7.2 

7.0 

6.8 

6.65 

6.55 

6.45 

6.35 

6.3 

6.25 

6.2 

6.8 

8.5 

7.45 

7.05 

6.9 

6.6 

6.5 

6.4 

6.35 

6.3 

6.25 

6.2 

6.2 

Mar. 

6.15 
6.1 
6.05 
6.0 
6.0 
6.0 
5.05 
5.9 
5.9 
5.9 
5.9 
6.55 
10.1 
7.85 
7.5 
8.0 
7.6 
7.3 
9.1 
7.6 
7.35 
7.1 
6.9 
6.75 
6.7 
6.65 
6.55 
6.5 
7.5 
6.65 
6.6 

Apr. 

May. 

June. 

6.85 

5.85 

5.8 

5.85 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.75 

5.75 

5.7 

5,7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.65 

5.65 

5.65 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 



July. 

6.6 

5.55 

5.5 

5.5 

5.5 

5.-5 

5.5 

5.5 

5.5 

5.5 

5.45 

5.45 

6.45 

5.45 

5.45 

5.45 

5.45 

6.45 

5.45 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

Aug. 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.25 

5.25 

5.25 

5.25 

5.2S 

Sept. 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.25 

5.25 

5.25 

5.25 

5.2 

5.2 

5.2 

5.2 

6.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 



Oct. 

5.25^ 

5.25 

6.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

6,35 

5.35 

6.35 

5.35 

5.35 

5.35 

5.35 

5.35 

6.3 

Nov. 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.a5 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

6.5 

5.65 

5.5 

5.5 

5.75 

5.6 

5.9 

Dec. 

1. 

6.1 

.. 

5.8 

6.75 

5.7 

6.7 

5.65 

5.6 

5.8 

6.0 

5.0 

5.8 

5.8 

5.9 

5.9 

6.05 

6.3 

6.1 

6.2 

6.1 

6.5 

6.2 

6.1 

6.05 

6.1 

6.0 

6.0 

6.0 

5.a5 

5.9 
5.9 

6.5 

6.45 

6.4 

6.35 

6.3 

6.25 

6.25 

6.2 

6.1 

6.15 

6.1 

6.1 

6.1 

6.1 

6.05 

6.1 

6.05 

6.0 

6.2 

6.1 

6.a5 

6.05 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

5.05 

5.05 

5.9 

6.55 

6.2 

6.05 

6.0* 

6.0 

7.9 

7.2 

6.8 

6.6 

6.45 

6.4 

6.3 

6.2 

6.2 

6.15 

6.1 

6.1 

6.05 

6.05 

6.0 

6.0 

5.a5 

5.9 

5.9 

5.95 

6.95 

5.05 

5.9 

5.9 

5.85 

5  65 

2 

5  6 

3 

5.55 

4 

5.5 

5 

5.5 

6        

5.5 

7 

5.5 

8 

5.5 

9 

5.5 

10      

5.5 

11 

5  5 

12 

5.5 

13 

5.5 

14.. 

15 

5.5 
5.5 

16 

5.5 

17 

5.5 

18 

5.55 

19 

5.6 

20 

5.6 

21 

5.6 

22            

5.6 

23 

5.6 

24 

5.55 

25 

5.55 

26 

5.5 

27 

5.5 

28 

5.5 

29 

30 

31 

5.55 

5.5 

5.5 

Station  rating  table  for  Arroyo  Seco  River  near  Sdedadf  Cal.y  from  January  1  to  Decembei^  31 , 

1905. 


Gage 
leignt. 


heigl 


Feet. 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
6.80 
5.90 
6.00 
6.10 
6.20 


Dischai^o. 

Second-fret. 
2 
6 
15 
30 
50 
70 
99 
125 
155 
190 
225 


Gago 
height. 

Feel. 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 
7.30 


Discharge. 

hS^l 

Second-feet. 

Feet. 

265 

7.40 

305 

7.50 

345 

7.60 

390 

7.70 

435 

7.80 

480 

7.90 

530 

8.00 

580 

8.20 

635 

8.40 

690 

8.60 

745 

8.80 

Discharge. 


Second-feet, 
800 
860 
920 
980 
1,045 
1,110 
1,175 
1,310 
1,450 
1,595 
1,745 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

9^00 

1,900 

9.20 

2,060 

9.40 

2,225 

9.60 

2,400 

9.80 

2,580 

10.00 

2,760 

10.20 

2,945 

10.40 

3,135 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  31  discharge 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  5.3  feet  and  9.5  feet. 
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Egtimated  monthly  discharge  of  Arroyo  Seco  River  near  Soledad,  Col.,  for  1905 
[Drainage  area,  215  square  miles.] 


Month. 


January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 

The  year, 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


655 

.1,595 

2,850 

345 

1,110 

110 

50 

15 

4 

10 
125 
00 


2,860 


50 

225 

125 

140 

110 

50 

15 

4 

2 

4 

10 
30 


160 
556 
586 
202 
246 
75.6 
22.8 
8.6 
2.3 
6.1 
22.4 
36.5 


Total  in 
acre-feet. 


0,838 

30,880 

36,030 

12,020 

15,130 

4,499 

1,402 

529 

137 

375 

1,333 

2,245 


160 


114,400 


Run-off. 


Second-feet 
per  sauare 


0.744 
2.59 
2.73 
.940 
1.14 
.352 
.106 
.(MO 
.011 
.028 
.104 
.170 


.746 


D^th 
in  iiM^hes. 


0.858 

2.70 

'3.15 

1.06 

1.31 

.3B:t 

.122 

.046 

.012 

.032 

.116 

.106 


9.98 


MI8CEL.I.AXEOITS  MEASUREMENTS  IN  SOUTHERN  CALFPORNIA. 

The  following  is  a  list  of  miscellaneous  dischai^  measurements  made  in  Riverside  and 
San  Diego  counties  during  1905: 

Cottonwood  Creek  near  Jamul,  Col. — ^This  stream  rises  in  the  Coast  Range  in  the  south- 
eastern part  of  San  Diego  County,  and  flowing  in  a  southwesterly  direction  dischai^es  into 
Tiajuana  River  below  the  California-Mexico  boundary  line.  The  following  dischai^ 
measurements  were  made  at  the  Barrett  Dam.  The  gage  is  a  2-by-4  inch  vertical  timber 
painted  white  and  graduated  to  feet  and  hundredths.  It  is  nailed  to  the  timber  wall  on 
the  left  bank  of  the  stream  at  the  concrete  dam.  No  bench  mark  was  established,  as  the 
zero  of  the  rod  is  set  level  with  the  top  of  the  concrete  dam. 

November  18:  Width,  2.7  feet;  area,  0.5  square  foot;  mean  velocity,  1.00  foot  per  sec- 
ond; dischaiige,  0.5  second-foot. 

D^ember  14:  Width,  5  feet;  ai^ea,  1.6  square  feet;  mean  velocity,  0.69  foot  per  sec- 
ond; gage  height,  0.05  foot;  discharge,  1.1  second-feet. 

Temecula  Creek  near  Temecula,  Col. — ^This  creek  rises  in  the  Coast  Range  in  the  south- 
eastern part  of  Riverside  County,  and  flowing  in  a  southwesterly  direction  dischai^ges  into 
the  Pacific  Ocean  near  Oceanside,  Cal.  The  following  discharge  measurements  were  made 
on  this  stream  during  1905: 

At  Pauba  dam  site,  12  miles  above  Temecula,  Cal.,  November  14:  Width,  7.5  feet: 
area,  2  square  feet;  mean  velocity,  1.25  feet  per  second;  dischai^e,  2.5  second-feet. 

At  Temecula  Bridge,  1  mile  below  Temecula,  Cal.,  November  14:  Width,  11  feet;  area, 
5.4  square  feet;  mean  velocity,  1.07  feet  per  second;  gage  height,  3.10  feet;  discharge,  5.8 
second-feet. 

December  30:  Width,  9  feet;  area,  3.5  square  feet;  mean  velocity,  1.32  feet  per  second: 
gage  height,  2.98  feet;  discharge,  4.6  second-feet. 

A  gage  was  placed  on  the  Temecula  Bridge  consisting  of  a  2-by-6  inch  vertical  timber, 
graduated  to  feet  and  hundredths.  It  is  fastened  -to  the  downstream  pier  near  the  right 
bank  of  the  stream.    No  bench  mark  was  established. 

San  Diego  River  near  Lakeside ^  Cal. — ^This  stream  rises  in  the  Coast  Range  in  the  eastern 
part  of  San  Diego  County,  and  flowing  in  a  southwesterly  direction  dischaiges  in  the  Pacific 
Ocean  near  San  Diego,  Cal.  A  measurement  was  made  at  the  concrete  dam  of  the  San 
Diego  Flume  Company,  at  the  head  of  that  company's  flume. 
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November  23:  Width,  6  feet;  area,  1.0  square  foot;  mean  velocity,  1.90  feet  per  second; 
discharge,  1.9  second-feet. 

Santa  Ysabd  River  near  San  Pasqual,  Cal. — ^This  stream  rises  in  the  eastern  part  of  San 
Diego  County,  and  flowing  in  a  southwesterly  direction  dischai^es  into  the  Pacific  Ocean 
near  Del  Mar,  Cal.  The  lower  portion  of  this  river  is  known  as  the  San  Dieguito  River. 
The  following  measurements  were  made  during  1905  at  the  upper  end  of  the  San  Pasqual 
Valley.  The  gage  consists  of  a  2-by-4  inch  inclined  timber,  graduated  to  feet  and  hun- 
dredths, and  bolted  to  a  lai^  granite  bowlder  on  the  left  bank  of  the  stream.  The  bench 
mark  is  on  top  of  the  bowlder  to  which  the  gage  is  bolted.  It  is  marked  with  a  circle  of 
white  paint.    Its  elevation  is  11.66  feet  above  the  zero  of  the  gage. 

November  21:  Width,  5  feet;  area,  2.2  square  feet;  mean  velocity,  2.05  feet  per  sec- 
ond; dischaiige,  4.5  second-feet. 

November  28:  Width,  83  feet;  area,  24  square  feet;  mean  velocity,  1.70  feet  per  sec- 
ond; gage  height,  3.72  feet;  dischai^,  41  second-feet. 

December  21:  Width,  24  feet;  area,  7.2  square  feet;  mean  velocity,  1.44  feet  per  sec- 
ond; gage  height,  3.55  feet;  discharge,  10.4  second-feet. 

Sweetwater  River  near  Descanso,  Cal. — ^This  stream  rises  in  the  southeastern  part  of  San 
Diego  County,  and  flowing  in  a  southwesterly  direction  discharges  into  San  Diego  Bay  near 
National  City.  The  following  measurements  were  made  during  1905,  1  mile  below  De»- 
canso.  The  gage  is  a  2-by-6  inch  vertical  timber,  graduated  to  feet  and  hundredths.  It  is 
bolted  to  a  grani'te  bowlder  on  the  left  bank  of  the  stream.  The  bench  mark  is  the  highest 
point  on  the  large  bowlder  to  which  the  gage  is  fastened.  It  is  marked  with  a  circle  of 
white  paint,  and  its  elevation  is  5  feet  above  the  zero  of  the  gage. 

September  11:  Measured  by  Weir;  discharge,  0.37  second-foot. 

November  21:  Width,  3  feet;  area,  0.9  square  foot;  mean  velocity,  1.22  feet  per  sec- 
ond; gage  height,  3.54  feet;  discharge,  1.1  second-feet. 

December  10:  Width,  6  feet;  area,  1.9  square  feet;  mean  velocity,  1.35  feet  per  sec- 
ond; gage  height,  3.62  feet;  discharge,  2.5  second-feet. 

SAN    FRANCISCO  BAY   DRAINAGE.  BASIN. 

GENERAIv  FEATURES. 

Sacramento  River,  rising  in  northern  California  and  flowing  south,  and  San  Joaquin 
River,  rising  in  the  southern  Sierras  and  flowing  north,  drain  the  western  slope  of  the  Sierra 
Nevada  and  the  eastern  slope  of  the  Coast  Range  north  of  San  Francisco.  They  meet  near 
Suisun  Bay,  Anally  dischai^ing  their  waters  into  the  Paciflc  Ocean  through  San  Francisco 
Bay. 

SACRAMENTO  RIVER. 

DESCRIPTION  OF  RIVEB. 

Sacramento  River  is  the  principal  river  of  California,  and  drains  all  of  the  territory  south 
of  Mount  Shasta  and  between  the  Coast  Range  and  Trinity  Range  on  the  west  and  the 
Sierra  Nevadas  on  the  east.  The  portion  of  the  drainage  basin  above  the  gaging  station 
which  is  located  near  Red  Bluff,  Cal.,  extends  from  the  Trinity  Mountains  on  the  west  to 
Warner  Mountains  near  the  California-Nevada  State  line  on  the  cast.  The  watershed  on 
the  west  from  the  Trinity  Mountains  is  comparatively  narrow,  being  only  from  10  to  35 
miles  in  width,  and  furnishes  a  very  small  proportion  of  the  discharge  of  this  river,  but  from 
the  cast  Pit  River,  which  is  the  most  important  tributary,  drains  a  large  area  extending  about 
120  miles  east  from  the  Sacramento  River  and  between  Mount  Shasta  on  the  north  and 
Lassen  Peak  on  the  south.  The  greater  portion  of  this  basin  is  composed  of  lava,  and  shows 
other  evidences  of  volcanic  activity,  such  as  volcanic  cones  and  craters.  Nearly  all  the 
streams  tributary  to  Pit  River  have  their  origin  in  large  springs,  many  of  which  discharge 
several  hundred  second-feet.    The  most  important  tributary  of  the  Pit  is  the  McCloud 
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River,  drainiDg  the  southeastern  slope  of  Mount  Shasta.  It  derives  its  waters  principally 
from  the  melting  of  the  snow  on  the  high  elevations  of  this  mountain.  The  western  portion 
of  the  watershed  extending  along  the  Trinity  Range  is  well  timbered,  as  is  also  that  portion 
of  the  drainage  area  in  the  Sierra  Nevadas  lying  between  Mount  Shasta  and  Lassen  Peak. 
Farther  east,  however,  there  is  little  or  no  forest  covering,  and  the  country  is  use^l  exten- 
sively for  pasturage.  The  rainfall  is  very  unequally  distributed,  vaiying  from  less  than  10 
inches  in  the  eastern  portion  of  the  basin  to  50  inches  along  the  northern  and  western  por- 
tion. Below  the  gaging  station  the  river  enters  the  Sacramento  Valley,  through  which  it 
flows  on  a  comparatively  light  grade  until  it  reaches  Suisun  Bay.  During  the  winter 
months,  when  the  Sacramento  and  its  tributaries  are  in  flood,  large  areas  of  the  Sacramento 
Valley  are  overflowed.  The  floods  which  occur  in  the  latter  part  of  the  rainy  season,  and 
after  these  laige  overflow  areas  or  basins  are  filled,  cause  great  damage  in  the  lower  portion 
of  the  valley. 

SACRAMENTO  RIVER  NEAR  RED  BLUFF,  CAL.. 

The  gaging  station  at  Jellys  Ferry,  which  is  located  about  12  miles  above  the  town  of  Red 
Bluff,  was  established  April  30, 1895.  The  right  bank  of  the  river  is  high,  but  the  left  bank 
is  liable  to  overflow  when  the  river  rises  above  the  25-foot  mark.  The  river  has  been 
known  to  reach  the  35-foot  mark.  Because  of  the  liability  to  overflow  it  was  deemed  advis- 
able to  select  a  new  gaging  station,  where  the  water  at  flood  stage  could  be  more  confined. 
A  point  in  Iron  Canyon,  where  the  river  had  been  gaged  by  the  State  engineering  depart- 
ment in  1879  and  by  commissioner  of  public  works  in  1893-94,  was  chosen  as  a  new  gaging 
istation. 

The  river  at  this  point  in  lower  portion  of  Iron  Canyon,  4  miles  above  Red  Bluff,  has  a 
direct  course  for  2  or  3  miles.  The  width  between  banks  at  low  water  is  about  500  feet. 
The  depth  of  water  at  low  stages  averages  6  feet,  with  a  maximum  depth  of  9  feet.  The 
banks  are  steep  and  firm.  The  river  flows  in  a  bed  of  coarse  gravel  and  cobbles,  with  heiv 
and  there  a  small  bowlder.    The  bed  rock  is  lava. 

Dischaige  measurements  are  made  from  a  c^ble  600  feet  in  span,  which  is  anchored  in  tho 
lava  rock  which  forms  the  wall  of  the  canyon. 

The  river  stage  rod  used  by  commissioner  of  public  works  was  still  in  place,  and  has  been 
used  in  making  river  height  observations  since  January  28,  1902,  the  date  upon  which  the 
observations  were  begun.  A  second  set  of  gage  rods  were  placed  on  the  right  bank  3,200 
feet  below  the  gaging  station  January  1 ,  1904,  as  no  observer  could  be  obtained  to  continue 
readings  of  the  station  gage.  By  synchronous  readings  of  the  lower  gages  and  the  station 
gage  the  actual  readings  for  this  lower  gage  have  been  converted  into  equivalent  readings  for 
the  station  gage.  On  September  28, 1904,  it  was  necessary  to  move  the  lower  gage  rods  to 
the  left  bank  about  4,000  feet  below  the  gaging  station.  The  actual  readings  of  this  set  of 
gage  rrnls  have  also  been  converted  into  equivalent  readings  for  the  station  gage.  During 
1905  tho  gage  was  read  twice  each  day  by  Fred  Weeks.  All  reported  gage  heights  are  those 
determined  for  the  station  gage.  Bench  marks  were  established  as  follows:  (1)  A  nail  in 
the  crotch  of  sycamore  tree  to  which  the  third  section  of  the  gage  is  fastened;  elevation, 
8.355  feet.  (2)  Point  of  rock  marked  with  heavy  ring  of  white  paint  7.1  feet  south  of  eye- 
bolt  on  left  bank;  elevation,  47.75  feet.  (3)  A  point  marked  with  ring  of  white  paint  45 
feet  north  of  10-foot  mark  on  cable;  elevation  38.01  feet.  (4)  Eye-bolt  on  left  bank;  eleva- 
tion 44.80  feet.  (5)  Point  on  rock  under  left  cable  support  marked  with  circle  of  white 
paint;  elevation,  27.59  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  100, 
and  134  of  the  United  States  Geological  Survey. 
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DMiarge  measurements  qfSaeramenio  River  near  Red  Bluff,  Cal.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Oaee 
heij^t. 

Dis- 

Augusts. 

August  30. 

Peterson  and  Lee 

Feet. 
448 
497 

Sq.ft. 
3,520 
3,404 

Ft.  per  see. 
1.48 
1.48 

Feet. 
1.49 
1.34 

Sec.-ft. 
5,208 

C.H.Lee 

5,043 

DaUy  gage  height,  in  feet,  of  Sacramento  River  near  Red  Bluff,  Cal.,  for  1906. 


Day. 

Jan. 

7.2 
6.15 
4.8 
4.7 
4.3 
4.0 
3.75 
3.55 
3.45 
3.35 
3.2 
3.1 
3.85 
14.35 
9.8 
9.5 
7.95 
6.85 
7.3 
7.05 
9.2 
14.3 
20.3 
15.55 
15.45 
12.75 
9.8 
8.95 
7.5 
6.85 
6.56 

Feb. 

Mar. 

4.85 
4.75 
4.6 
4.55 
4.5 
4.4 
4.3 
4.2 
4.15 
4.05 
4.05 
4.9 
10.25 
13.55 
11. 15 
10.7 
9.7 
8.25 
11.4 
10.3 
11.1 
11.2 
9.0 
9.8 
8.45 
9.0 
8.9 
8.2 
15.5 
9.85 
8.7 

Apr. 

May. 

4.06 

4.3 

4.1 

3.0 

3.7 

3.7 

4.1 

5.5 

4.95 

4.6 

3.85 

4.15 

4.15 

3.9 

3.85 

3.85 

4.0 

3.85 

3.75 

3.6 

3.5 

3.4 

3.35 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.15 

3.a5 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.9 
15.85 
13.3 
11.35 
10.15 
8.95 
8.15 
7.4 
6.8 
6.4 
6.0 
5.55 
5.2 
4.9 
4.75 
4.55 
4.55 
4.5 
5.25 
8.2 
7.95 
7.2 
6.6 
6.0 
5.7 
5.45 
5.3 
5.0 

8.05 

7.8 

7.55 

7.1 

6.8 

6.45 

6.25 

5.95 

5.75 

5.45 

5.25 

5.0 

4.85 

4.75 

4.7 

5.45 

4.95 

4.75. 

5.2 

5.0 

4.85 

4.7 

4.55 

4.4 

4.4 

4.4 

4.3 

4.15 

4.a5 

4.0 

3.0 

3.0 

3.0 

3.0 

.3.0 

3.0 

2.85 

2.9 

2.85 

2.85 

2.7 

2.7 

2.65 

2.6 

2.55 

2.5 

2.4 

2.35 

2.35 

2,3 

2.3 

2.25 

2.25 

2.2 

2.25 

2.2 

2.1 

2.0 

2.0 

1.95 

1.05 

1.95 

1.9 

1.9 

1.9 

1.8 

1.75 

1.7 

1.75 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.55 

1.55 

1.55 

1.55 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.26 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.55 

1.55 

1.55 

1.55 

1.65 

1.55 

1.65 

1.6 

1.7 

1.8 

1.95 

1.76 

2 

1.55 

3 

1.56 

4 

5 

6 

1.55 
1.55 
1.55 

7 

1.55 

8 

1.65 

9 

1.56 

10 

1.55 

11 

1.55 

12 

1.55 

13 

1.7 

14 

1.55 

15 

1.55 

16 

17 

1.56 
1.7 

18 

1.8 

19 

2.1 

20 

21 

22 

2.1 
1.9 
1.7 

23 

1.55 

24 

1.55 

25 

1.55 

26 

27 

1.55 
1.7 

28 

1.7 

29 

1.9 

30 

1.8 

31 

1.9 

iso 
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Siaiion  rating  tahUfor  SacramerUo  River  near  Red  Bluffs  Col.,  from  Janvary  1, 1904,  <o 

December  31, 1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hei^. 

Difichaige. 

1    Gage 
1  heig&t. 

Diflchaiige. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second^eei. 

Feet. 

Second-feet. 

1.00 

4,450 

3.10 

10,380 

5.40 

18,700 

'       9.60 

37,180 

1.10 

4,600 

3.20 

10,710 

5.60 

19,500 

9. 80 

38,140 

1.20 

4,930 

3.30 

11,040 

5.80 

20,300 

10.00 

39,100 

1.30 

5,170 

3.40 

11,370 

6.00 

21.100 

10.50 

41,600 

1.40 

5,410 

3.50 

» 11, 700 

6.20 

21,940 

11.00 

44.200 

1.60 

5,650    1 

3.60 

12,040 

6.40 

22,780 

11.60 

46,900 

1.60 

5,920 

3.70 

12,380 

6.60 

23,620 

12.00 

49,700 

1.70 

6,190 

3.80 

12,720 

6.80 

24,  m 

12.50 

52,600 

1.80 

6,460 

3.90 

13,060 

7.00 

25,300 

13.00 

55,600 

1.90 

6,730 

4.00 

13,400 

7.20 

26,180 

13.50 

58,600 

2.00 

7,000 

4.10 

13,760 

7.40 

27,060 

14.00 

61,700 

2.10 

7,300 

4.20 

14, 120 

7.60 

27,940 

14.50 

64,900 

2.20 

7,600 

4.30 

14,480 

7.80 

28,820 

15.00 

68,200 

2.30 

7,900 

4.40 

14,840 

8.00 

29,700 

16.00 

75,100 

2.40 

8,200 

4.50 

15,200 

8.20 

30,620 

17.00 

82,200 

2.50 

8,500 

4.60 

15,580 

8.40 

31,540 

18.00 

89,700 

2.60 

8,810 

4.70 

15,960 

8.60 

32,460 

,      19.00 

97,600 

2.70 

9,120 

4.80 

16,340 

8.80 

33,380 

20.00 

106,900 

2.80 

9,430 

4.90 

16,720 

9.00 

34,300 

2.90 

9,740 

5.00 

17,100 

9.20 

35,260 

3.00 

10,050 

i 

5.20 

17,900 

9.40 

36,220 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  diachaigc 
measurements  made  during  1902-1905.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  SacramerUo  Rii?er  near  Red  Bluffs  Col.,  for  1905. 
[Drainage  area,  9,295  square  miles.] 


Month. 


January 

February , 

March 

April 

May 

June , 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum, 


108,500 
74,a50 
71,600 
29,930 
19,100 
10,050 
6,865 
5,530 
5,170 
5,170 
.6,865 
7,300 


108,500 


Minimum. 

10,380 
15,200 
13,580 
13,400 
10,220 
6,865 
5,530 
5,050 
5,050 
5,a50 
6,170 
.5,785 


5,050 


Mean. 


31,830 
26,800 
30,920 
18,680 
12,750 
8,623 
6,075 
5,251 
5,062 
6,155 
5,616 
6,100 


1.3,570 


Total  in 
acre-feet. 


1,957,000 

1,488.000 

1,901,000 

1,112,000 

784,000 

.  513, 100 

373,500 

322,900 

301,200 

317,000 

334,200 

375, 100 


9,779,000 


Run-off. 


Socond-feet  (    tv,_*i. 


3.42 

2.88 

3.33 

2.01 

1.37 

.928 

.654 

.665 

.545 

.555 

.604 


3.00 
3.M 
2.24 
1.5.S 

1.04 
.754 

.6131 

.6:4 


19. 
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8ACBAMENTO  BTVEB  AT  SACBAMENTO,  CAI-. 

The  foUowiog  gage  heights  were  obsdrved  at  this  station  during  1905: 

DaUy  gage  heigJU,  in  feet,  of  Sacramento  River  ai  Sacramento ,  Cal.,  for  1906, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

18.5 
18.0 
17.7 
18.1 
18.4 
18.4 
18.2 
18.1 
18.0 
17.8 
17.5 
17.1 
16.7 
16.7 
17.4 
18.0 
18.2 
18.6 
18.8 
19.0 
19.0 
20.0 
20.5 
20.2 
20.4 
20.5 
20.7 
20.8 
20.8 
20.9 
20.0 

20.9 
21.6 
21.8 
21.8 
21.9 
22.0 
21.9 
21.9 
21.8 
21.8 
21.6 
21.4 
21.2 
20.9 
20.8 
20.5 
20.4 
20.4 
20.4 
20.4 
20.4 
20.2 
20.1 
20.0 
20.0 
20.0 
20.0 
19.9 

19.7 
19.7 
19.6 
19.6 
19.5 
19.4 
19.3 
19.0 
18.8 
18.7 
18.2 
18.1 
18.0 
18.9 
18.9 
19.0 
19.2 
19.4 
20.1 
21.0 
20.8 
21.1 
21.0 
21.2 
21.2 
21.3 
21.7 
21.6 
21.8 
21.8 
21.9 

21.8 
21.8 
21.7 
21.7 
21.6 
21.5 
21.5 
21.5 
21.6 
21.6 
21.2 
21.0 
20.9 
20.8 
JS).7 
20.6 
20.6 
20.2 
20.4 
20.3 
20.2 
20.0 
19.9 
19.8 
19.7 
19.8 
20.1 
20.0 
19.9 
19.8 

19.6 
19.8 
19.6 
19.6 
19.0 
18.9 
19.0 
19.0 
19.0 
19.3 
18.9 
18.8 
18.5 
18.5 
18.6 
18.8 
19.3 
18.9 
18.9 
18.9 
18.8 
18.8 
18.6 
18.5 
18,0 
17.9 
18.0 
17.9 
17.8 
17.7 
17.  S 

17.4 
17.3 
17.2 
17.0 
16.9 
16.4 
16.3 
16.2 
16.1 
16.0 
16.0 
16.0 
15.9 
15.8 
15.4 
15.1 
15.0 
14.7 
14.6 
14.0 
13.8 
13.6 
13.3 
13.0 
12.7 
12.4 
12.0 
11.9 
11.8 
11.6 

11.4 

2 

11.2 

3 

11.0 

4 

10.9 

5 

10.8 

6 

10.7 

7 

10.6 

8 

10.6 

9 

10.4 

10 

10.3 

11 

10.0 

12 

9.0 

13 

9.8 

14 

9,7 

15 : 

9.7 

16 

9.6 

17 

9.6 

18 

9.4 

19 

9.3 

20 

9.2 

21 

9.1 

22 

9.0 

23 

8.9 

24 

S.8 

25 

8.7 

26 

8.6 

27 

8.4 

28 

8.2 

29 

8.2 

30 

31 

MISCELLANEOUS  MEASUBEMENTS  IN  SACRAMENTO  RIVER  DBAINAGE 

BASIN. 

Sacramento  River  at  Baird  Station,  on  Southern  Pacific  Railway ,  Gregory  poet-office,  Cal, — 
A  measurement  of  this  stream  was  made  August  28,  1905,  from  wagon  bridge  by  W.  B. 
Clapp. 

Width,  116  feet;  area,  308  square  feet;  mean  velocity,  1.14  feet  per  second;  dischai^ge, 
352  second-feet. 

Clear  Creek  near  Stella  poet-office,  Cal. — ^A  measurement  was  made  of  thisstream  August 
26,  1905,  500  feet  above  mouth  of  Brandy  Creek  by  W.  B.  Clapp. 

Width,  28  feet;  area,  31  square  feet;  mean  velocity,  1.26  feet  per  second;  discharge, 
39  second-feet. 

North  Fork  Cottonwood  Creek  near  Gas  Point,  Cal. — A  measurement  of  this  stream  was 
made  August  28,  1905,  40  feet  below  the  highway  bridge  above  the  junction  of  the  North 
and  Middle  forks  by  C.  H.  Lee.  Several  diversions  are  made  above  the  point  of  meas- 
urement; their  total  discharge  is  reported  to  be  about  8  second-feet. 

Width,  15.5  feet;  area,  9.0  square  feet;  mean  velocity,  0.66  foot  per  second;  discharge, 
5.9  aecond-feet. 
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Middle  Fork  CoUonwood  Creek  near  Gas  PoirUf  Oal. — ^A  measurement  of  thiB  stream 
made  August  28,  1905,  300  feet  above  its  junction  with  the  North  Fork  bj  C.  H.  Lee. 
Three  small  diversions  are  made  above  the  point  of  measurement. 

Width,  35  feet;  area,  11.3  square  feet;  mean  velocity,  0.81  foot  per  second;  diachai|^, 
9.1  second-feet. 

Pit  River  near  Copper  City,  CcH. — ^This  stream  is  the  largest  tributary  of  the  Sacramento 
River,  joining  it  about  11  miles  north  of  Redding,  Cal.  It  has  a  well-sustained  aueuDer 
flow.  A  measurement  of  this  stream  was  made  August  25,  1905,  by  C.  IL  Lee  fram  the 
downstream  side  of  the  Delamar  Mining  Company's  toll  bridge  above  the  mouth  of 
Squaw  Creek. 

Width,  135  feet;  area,  405  square  feet;  mean  velocity,  6.68  feet  per  second;  discliAi^, 
3,107  second-feet. 

Squaw  Creek  near  Copper  City,  Cal. — A  measurement  of  this  stream  was  made  500  feet 
below  bridge  near  Copper  City  by  C.  II.  Lee  on  August  26, 1905. 

Width,  39  feet;  area,  95  square  feet;  mean  velocity,  0.21  foot  per  second;  discfaargp» 
20  second-feet. 

Caw  Creek  (above  Clover  Creek)  at  MiUviHe,  Cal. — A  measurement  of  this  stream  was 
made  August  26,  1905,  at  the  highway  bridge  south  of  Millville  by  C.  H.  Lee. 

Width,  39.2  feet;  area,  35  square  feet;  mean  velocity,  1.75  feet  per  second;  discfaai^, 
61  second-feet. 

Clover  Creek  at  MHiviUe,  Cal. — A  measurement  of  this  stream  was  made  August  26, 
1905,  about  500  feet  below  the  highway  bridge  above  its  junction  with  Cow  Creek  by 
C.  H.  Lee. 

Width,  15  feet;  area,  7.8  square  feet;  mean  velocity,  0.40  foot  per  second;  discharge, 
3.1  second-feet. 

Clover  Creek  ditch. — A  measurement  of  this  ditch  was  made  on  August  27,  1905,  in  flume 
at  its  heading,  3  miles  above  Millville  by  C.  11.  Lee. 

Width,  2.15  feet;  area,  1.8  square  feet;  mean  velocity,  1.33  feet  per  second;  dischaiige. 

2.4  second-feet.    This  water  is  diverted  from  Clover  Cixjek. 

LitUe  Caw  Creek  near  PaLocedro,  Cal. — A  measurement  of  this  stream  was  made  on 
August  27,  1905,  800  feet  downstream  from  the  highway  bridge  east  of  Palocedro  by 
C.  H.  Lee.    There  are  several  small  diversions  from  this  stream  above  this  point. 

Width,  11.2  feet;  area,  9.0  square  feet;  mean  velocity,  0.50  foot  per  second;  dischaiige, 

4.5  second-feet. 

C&w  Creek  near  Palocedro^  Cal. — A  measurement  of  this  stream  was  made  August  27, 
1905,  150  feet  below  its  junction  with  Little  Cow  Creek  by  C.  H.  Lee. 

Width,  41.5  feet;  area,  58  square  feet;  mean  velocity,  1.05  feet  per  second;  dischar^, 
61  second-feet. 

BatiU  Creek  near  BaUn  Ferry,  Cal. — ^This  stream  is  an  important  tributary  of  the  Sacra- 
mento River.  A  measurement  was  made  August  29,  1905,  at  a  point  about  2  miles  above 
the  wagon  bridge  on  main  road  from  Red  Bluff  to  Balls  Ferry  by  C.  H.  Lee. 

Width,  88  feet;  area,  171  square  feet;  mean  velocity,  1.92  feet  per  second;  dischaige, 
329  second-feet. 

Mm  ditch  near  Balls  Ferry,  Cal.— This  ditch  heads  in  Battle  Craek  1}  miles  above  the 
wagon  bridge  on  the  main  road  from  Red  Bluff  to  Balls  Ferry.  A  measurement  was  made 
August  29,  1905,  1 J  miles  l^elow  head  of  ditch,  by  C.  H.  Lee. 

Width,  22  feet;  area,  19.3  square  feet;  mean  velocity,  1.33  feet  per  second;  discharge,  26 
second-feet. 

Antelope  Creek  near  Red  Bluff,  Cal. — A  measurement  of  this  stream  was  made  August 
31 ,  1905,  600  feet  above  the  Antelope  Creek  and  Red  Bluff  Water  Company's  dam,  about 
8  miles  east  of  Red  Bluff,  by  C.  H.  Lee. 

Width,  36  feet;  area,  83  square  feet;  mean  velocity,  0.54  foot  per  second;  discharge, 45 
second-feet. 

MiU  Creek  near  Tehama,  Cal.— A  measurement  of  this  stream  was  made  September  1, 
1905,  300  feet  above  the  head-gate  of  the  Los  Molinas  ditch  and  about  6  miles  east  of 
Tehama,  by  C.  H.  Lee. 
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Width,  40.2  feet;  area,  91  square  feet;  mean  velocity,  1.34  feet  per  second;  ducharge,  122 
second-feet. 

MiOrace  canal  near  Tehama,  CoZ.— This  canal  diverts  water  from  Mill  Creek  about  IJ. 
miles  above  its  junction  with  Sacramento  River.  A  measurement  was  made  in  flume  afc 
head  of  canal  September  1, 1905,  by  C.  H.  Lee. 

Width,  11.8  feet;  area,  40  square  feet;  mean  velocity,  2.25  feet  per  second;  discharge,  90 
second-feet. 

Deer  Creek  near  Vina,  Cal.—A  measurement  of  this  stream  was  made  September  1, 1905, 
from  the  downstream  side  of  the  bridge  at  upper  main  road  crossing,  about  4  miles  from 
Vina,  by  C.  H.  Lee.  Two  or  three  .small  ditches  divert  water  from  creek  above  this  point 
of  measurement. 

Width,  57.7  feet;  area,  77  square  feet;  mean  velocity,  1.08  feet  per  second;  dischaige,  83 
second-feet. 

VaUey  Counties  Power  Company's  canal  near  Centerville,  <7aZ.— This  canal  diverts  water 
from  Butte  Creek.    A  measurement  was  made  May  19  in  flume  at  town  of  Centerville. 

Width,.  6  feet;  area,  13.2  square  feet;  mean  velocity,  1.74  feet  per  second;  dischaige,  23 
second-feet. 

PIT  BIV'ER  DRAINAGE  ]|ASIN. 

DSSOSIFTION  OF  BASIV. 

Pit  River  has  its  source  in  the  Warner  Mountains  in  the  Extreme  northeast  part  of  Cali- 
fornia. It  flows  in  a  southwesterly  direction,  discharging  its  waters  into  Sacramento  River 
a  few  miles  above  Redding,  Cal.  It  has  numerous  tributaries,  the  lai^gor  of  which  have 
.  their  source  in  large  springs,  which  discharge  from  crevices  in  the  lava  formation.  About 
50  per  cent  of  the  area  of  this  drainage  basin  Ls  barren  of  timber  and  composed,  principally, 
of  lava  with  a  light  soil  covering,  being  used  extensively  for  pasturage  and  the  raising  of 
stock.  There  are  numerous  small  valleys  with  light  grades,  which  hold  the  water  through- 
out the  summer  months  principally  in  the  state  of  swamps.  These  areas  are  used,  mainly,  as 
meadow  land  and  for  the  raising  of  stock  feed.  Pit  River  does  not  dischaige  in  any  great 
volume  until  it  reaches  a  point  near  Fall  River  Mills,  which  lies  about  midway  between  the 
point  where  the  Pit  River  enters  the  Sacramento  and  its  source.  Fall  River,  which  is  the 
principal  tributary  of  the  Pit  from  the  north,  receives  its  water  supply  from  large  perennial 
springs  which  discharge  1,500  second-feet.  Hat  Creek  and  Bumey  Creek  are  also  lai^ 
tributaries  from  the  south  and  drain  the  northern  slope  of  Lassen  Peak.  Their  principal 
sources  are  also  from  large  perennial  springs  in  the  lava  formation. 

West  Valley  Creek  is  a  tributary  of  South  Fork  of  Pit  River.  Ash  Creek  flows  into  Clejir 
Creek,  through  which  it  enters  Pit  River  from  the  south.  There  is  considerable  timber 
scattered  throughout  this  drainage  basin,  the  principal  growth  lying  in  the  southern  por- 
tion of  the  basin  and  also  in  that  section  lying  north  of  Pit  River  and  between  Fall  River 
and  the  upper  Sacramento.  There  are  numerous  reservoir  sites  on  the  upper  reachas  of 
this  stream,  all  of  which  have  been  or  are  being  surveyed.  Several  gaging  stations  are 
maintained  on  Pit  River  and  tributaries  at  points  where  surveys  have  been  made  for  the 
construction  of  storage  reservoirs.  The  rainfall  throughout  this  basin  is  very  unevenly 
distributed,  ranging  from  10  inches  in  the  eastern  portion  to  50  to  75  inches  in  the  western 
and  northwestern  portion.  About  50  per  cent  of  the  precipitation  falls  in  the  form  of 
snow,  but  does  not  remain  any  length  of  time  except  on  the  higher  elevation  of  Mount 
Shasta  and  Lassen  Peak. 

McCloud  River  drains  the  southeastern  slope  of  Mount  Shasta.  Its  drainage  area  is  com- 
paratively small,  covering  676  square  miles.  It  is  long  and  narrow,  extending  from  north 
to  south.  There  are  few  tributaries.  Its  main  water  supply  comes  from  Mount  Shasta, 
on  which  the  snow  remains  during  the  entire  year.  It  is  also  fed  by  numerous  large  springs 
scattered  throughout  the  drainage  basin.  The  precipitation  is  very  heavy  and  is  princi- 
pally in  the  form  of  rain,  except  on  the  higher  elevations  of  Mount  Shasta.  The  dischaige 
of  this  stream  seldom  falls  below  1,200  second-feet.  It  discharges  into  the  Pit  River  a  few 
miles  above  the  junction  of  the  Pit  with  the  Sacramento.    The  entire  basin  is  well  timbered. 


134 


BTBEAM   MEA8UBEMEKTS   IN   1905,  PART   XHI. 


FIT  EIVSB  NXA&  OAJTBY,  OAL. 

This  stAtion  was  established  December  26,  1903,  by  H.  E.  Green  and  J.  S.  Evans.  It  is 
located  at  the  wagon  bridge.  3i  miles  southwest  of  Canby,  Cal. 

The  channel  is  straight  for  150  feet  above  and  200  feet  below  the  station.  The  current 
is  moderate  at  all  stages.  The  banks  are  high  and  are  subject  to  overflow.  The  channel 
is  lYx^ky  and  is  not  subject  to  much  change. 

Dischaige  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
a  nail  in  the  railing  post  at  the  end  of  the  bridge  on  the  left  bank. 

The  gage  is  a  vertical  plank  securely  fastened  to  the  firat  bridge  pier  from  the  left  bank 
of  the  stream.  During  190*5  the  gage  was  read  twice  each  day  by  Ernest  M.  Hess.  The 
bench  mark  is  a  painted  point  on  a  large  bowlder  at  the  bend  of  the  wagon  road  near  the 
south  end  of  the  bridge.    Elevation,  24.90  feet  above  the  datum  of  the  gage. 

A  description  of  this.station,  with  gage  height  and  dischaige  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  meaawremenJts  of  Pit  River  near  Canby  ^  Cal.t  in  1906. 


Date. 


Hydrographor. 


Januarys J.  Y.  Toler 


January  9 . . . 
January  20 . . 
January  26 . . 
February  7 . . 
February  13 . 
Febmary  22 . 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


February  27  ... ' do . 

..do. 
..do. 
..do. 
..do. 
..do. 


March  7  . . . . 

March  9 

March  14  . . . 
March  22 . . . 
March  26.... 

ApriU j do. 

Aprils I do. 

April  10 1 do. 

April  16 i do. 

April  19 1 do. 

May  1 do. 

May2 j do. 

May  5 do. 

May  16 | do. 

..do. 

..do. 

..do. 

..do. 

..do. 


May  20 

June  9 

July  17 

July  22 

August  8  . . . 

August  10 do 

August  21 do 

August  28 do 

August  31 .do 

September  9. . . ' do 

September  19 do 

()ctol)er6 do 

October  19 do 

Octol)er25 do 

Octol>cr28 1 do 

November  7 do 

November  11 do, 


Width 


Feel. 
99 

87 
99 
117 
116 
87 
119 
93 
87 
87 
87 
109 
100 
138 
138 
114 
93 
93 
63 
63 
61 
90 
90 
87 
52 
50 
00 
60 
9 
7 
7 
8 
9 
35 
55 
58 
58 
60 
60 


Area  of 
section. 

Sq.ft. 
187 
127 
186 
228 
220 
131 
235 
147 
128 
127 
135 
227 
230 
292 
289 
206 
146 
136 

83 

83 

54 
120 
115 
123 

40 

37 

39 

37 
2.9 
1.8 
2.0 
2.6 
3.4 

21 

57 

58 

61 

67 

70 


Mean     | 
velocity.  I 

Ft.  per  tec. ^ 

2.55 

1.70 

2.53 

2.96 

2.91  I 

1.91  I 

3.03  I 

2.11 

1.86 

1.83 

1.80  I 
2.90  ; 
2.93 
.3.33  I 
3.30  I 

2.81  I 
2.27 
2.07 
l.OS  I 
1.10 

.57 

1.85 

1.84 

1.61 

.60 

.62 

.37 

.38 

1.27 

1.17 

1.15 

1.19 

1.68 

1.00 

.91 

.86 

.90 

1.19 

1.19 


I 


Gage 
heignt. 

Feet. 
4.20 
3.70 
4.18 
4.50 
4.40 
3.70 
4.60 
3.90 
3.65 
3.65 
3.70 
4.60 
4.65 
5.00 
5.00 
4.40 
4.00 
3.90 
3.30 
3.30 
2.90 
3.70 
3.70 
3.60 
2.90 
2.85 
2.80 
2.75 
2.50 
2.45 
2.45 
2.50 
2.60 
2.80 
3.10 
3.20 
3.20 
3.30 
3.30 


Di»- 
cbaif^. 

Sec-ft. 
4716 
216 
470 
6T5 
&4I 
250 
712 
309 
23S 
233 
243 
659 
674 
971 
9SS 
579 
331 
2« 
9*1 
01 
31 
«y» 

212 
201 
24 
23 
14.5 
14  I 
»i.7 


.>.  7 
21 


M 
» 


Day. 


PIT    RIVER   DRAINAGE   BASIN. 
DaUy  gage  height ,  in  feet  f  of  Fit  River  near  Canby,  Cal.jfor  1906, 

Jan.  I  Feb.  !  Mar. 
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J 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


4.55 

4.8 

4.4 

5.05 

4.1 

5.25 

4.0 

5.65 

3.9 

4.85 

3.8 

4.65 

3.8 

4.25 

3.8 

4.1 

3.7 

4.05 

3.6 

4.0 

3.55 

3.9 

3.45 

3.7 

3.5 

3.7 

3.7 

3.75 

3.95 

3.7 

4.25 

3.65 

4.3 

3.75 

4.3 

3.8 

4.3 

4.2 

4.2 

4.05 

4.1 

4.8 

4.35 

4.6 

4.5 

4.3 

5.0 

4.2 

5.35 

4.1 

4.6 

4.0 

4.2 

4.0 

4.05 

3.9 

4.0 

4.0 

4.15 

3.8 

3.8 

3.75 

3.7 

3.7 

3.7 

3.65 

3.65 

3.a5 

3.65 

3.65 

3.7 

3.7 

3.7 

3.7 

3.8 

4.1 

4.35 

4.4 

4.5 

4.95 

4.8 

4.45 

4.5 

4.6 

4.7 

4.8 

4.85 

4.85 

4.8 

5.0 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5.5 

3.4 

3.6 

3.3 

2.9 

2.5 

2.8 

3.2 

3.5 

5.6 

3.4 

3.7 

3.25 

2.9 

2.5 

2.8 

3.25 

3.5 

5.5 

3.3 

3.7 

3.25 

2.9 

2.5 

2.8 

3.25 

3.5 

5.4 

3.0 

3.7 

3.25 

2.9 

2.5 

2.8 

3.3 

3.5 

5.5 

3.0 

3.7 

3.25 

2.9 

2.5 

2.8 

3.3 

3.5 

4.8 

3.0 

3.5 

3.25 

2.5 

2.5 

2.8 

3.3 

3.5 

4.8 

3.6 

3.6 

3.2 

2.5 

2.5 

2.8 

3.3 

3.5 

4.7 

3.6 

3.7 

3.2 

2.5 

2.5 

2.8 

3.3 

3.6 

4.5 

3.3 

3.65 

3.2 

2.5 

2.5 

3.05 

3.3 

3.5 

4.3 

3.15 

3.65 

3.2 

2.5 

2.5 

3.a5 

3.3 

3.4 

4.2 

3.2 

3.6 

3.2 

2.5 

2.5 

3.05 

3.3 

3.4 

4.1 

3.2 

3.6 

3.2 

2.5 

2.5 

3.05 

3.3 

3.36 

4.1 

3.2 

3.6 

3.2 

2.5 

2.5 

3.05 

3.3 

3.3 

4.0 

3.6 

3.5 

3.2 

2.5 

2.5 

3.05 

3.3 

3.3 

4.0 

3.8 

3.5 

3.2 

2.5 

2.5 

3.1 

3.3 

3.3 

4.0 

3.8 

3.4 

3.2 

2.5 

2.5 

3.1 

3.25 

3.3 

4.0 

3.8 

3.4 

3.2 

2.5 

2.5 

3.15 

3.25 

3.3 

4.0 

3.8 

3.4 

3.2 

2.5 

2.5 

3.15 

3.25 

3.3 

4.0 

3.8 

3.4 

3.2 

2.5 

2.6 

3.2 

3.25 

3.35 

3.95 

3.8 

3.4 

3.2 

2.4 

2.6 

3.2 

3.3 

3.4 

3.85 

3.75 

3.4 

3.2 

2.4 

2.6 

3.2 

3.3 

3.4 

3.8 

3.7 

3.4 

3.2 

2.4 

2.6 

3.2 

3.3 

3.4 

3.3 

3.65 

3.4 

3.1 

2.4 

2.6 

3.2 

3.35 

3.4 

3.3 

3.8 

3.4 

3.1 

2.4 

2.6 

3.2 

3.35 

3.4 

3.3 

3.7 

3.4 

3.1 

2.4 

2.6 

3.2 

3.4 

3.4 

3.3 

3.6 

3.4 

3.1 

2.4 

2.6 

3.2 

3.4 

3.4 

3.4 

3.6 

3.3 

3.1 

2.5 

2.7 

3.2 

3.4 

3.4 

3.4 

3.5 

3.3 

3.1 

2.5 

2.8 

3.2 

3.4 

3.4 

3.5 

3.5 

3.3 

3.1 

2.5 

2.8 

3.2 

3.45 

3.4, 

3.4 

3.6 

3.3 

3.1 

2.5 

2.8 

3.2 

3.5 

3.4 



3.6 

3.1 

2.5 



3.2 

3.4 

Station  rating  table  for  Pit  River  near  Oanby,  Cal.,from  January  1  to  December  Sly  1906. 


Gaee 
height. 

Discharge. 

Feet. 

Second-feet. 

2.40 

1.5 

2.50 

3.5 

2.60 

6 

2.70 

10 

2.80 

16 

2.90 

24 

3.00 

34 

3.10 

47 

3.20 

M 

Feet.      Second-feet. I     Feet.     ^Second-feet.      Feet.      Second-feet. 


Diaehargc.  jj 


Gage 
height. 


DiBchargc.     j^^jX    I  Discharge. 


87 
115 
148 
186 
226 
260 
316 
366 
419 


4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 


475 
533 
593 
655 
717 
779 
841 
903 
965 


5.10 
5.20 
5.30 
5.40 
5.50 
5.60 


1,028 
1.091 
1,154 
1,217 
1,280 
1,343 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  thirty-nine 
dischaiige  measurements  made  during  1905.    It  Is  weli  defined  between  gage  heights  2.4  feet  and  5  feet. 
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EtHmated  monthly  discharge  of  Pit  River  near  Canhy,  Cal.,for  1906. 
[Dninage  area,  l^fiOO  square  miles.} 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth 
ininehM. 

1,186 

132 

443 

27,240 

0.295 

0.340 

1,374 

208 

533 

29,600 

.355 

.370 

965 

206 

479 

29,450 

.319 

.368 

1,343 

87 

510 

30,350 

.340 

.379 

269 

34 

165 

10,140 

.110 

.127 

226 

87 

151 

8,985 

.101 

.113 

87 

47 

61.7 

3,794 

.041 

.(M7 

24 

1.5 

6.4 

304 

.0043 

.OOoU 

10 

3.5 

5.6 

333 

.0037 

.«M1 

64 

16 

45.4 

2,792 

.030 

.CBS 

148 

64 

92.2 

5,486 

.061 

.06* 

1^8 

87 

118 

7,256 

.079 

.091 

1,374 

1.5 

218 

155,800 

.145 

1.95 

FIT  EIVER  NSAB  BISBXR,  GAL. 

This  station  was  established  January  22,  1904,  by  J.  S.  Evans  and  William  Busch.  It  is 
located  12  miles  below  Bieber,  Cal.,  near  Muck  Valley. 

The  channel  is  straight  for  200  feet  above  and  900  feet  below  the  station.  The  current  is 
very  sluggish  at  low-water  stage.  The  banks  are  high  and  not  subject  to  overflow.  The 
channel  is  very  rocky  and  rough,  but  is  not  subject  to  change. 

Dischaige  measurements  are  made  from  a  cable  and  car.  The  initial  point  for  sound- 
ings is  the  foot  of  the  platform  at  end  of  the  cable  on  the  right  bank  of  the  stream. . 

The  gage  is  a  heavy  wooden  rod  fastened  to  a  lai^  bowlder  on  the  right  bank  of  the 
stream.  During  1905  the  gage  was  read  once  each  day  by  F.  H.  Holabird.  The  bench 
mark  is  on  a  large  bowlder  on  the  right  bank  50  feet  east  of  the  pine  tree  to  which  the  cable 
is  fastened;  elevation  12.00  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  hei^t  and  discharge  dat<a  are  contained  in  Wat4»r- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Discharge  measurements  of  Pit  River  near  Bieber,  Col.,  in  1906. 


Date. 


January  8 

January  22 . . . 
January  23 . . . 

Do 

February  9 . . . 
February  24 . . 

March  11 

March  24 

March  23 

AprU7 

Aprlie 

April  17 

May3 

May  18 

June  12 

July? 

July  19 

August  9 

August  18 

August  29 

September  10 . 
September  20 . 

October? 

October  17.... 

October  26 

November  8 . . 


Hydrographer. 


J.  Y.  Toler. 

....do 

do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 


Feet. 

104 

210 

218 

217 

204 

206 

144 

212 

213 

210 

212 

199 

126 

134 

126 

75 

79 

58 

34 

30 

6 

7 

6 

31 

45 

80 


Area  of 
section. 


Sq.ft. 

343 

729 

915 

889 

630 

673 

380 

743 

767 

739 

757 

504 

232 

309 

215 

143 

144 

105 
18.8 
12.6 
.  2.4 
2.0 
2.8 
12.7 
22.5 

168 


Mean 
velocity. 


Ft.  per  sec, 

0.99 

1.96 

2.46 

2.50 

1.68 

1.93 

.97 

2.22 

2.11 

2.02 

2.18 

1.32 

.61 

.79 

.51 

.24 

.29 

.22 

1.02 

.78 

.46 

.60 

.61 

.83 

1.80 

.42 


Gage 
height. 


Feet. 
3.70 
5.25 
6.00 
6.94 
4.80 
5.06 
3.70 
5.40 
5.51 
5.30 
5.40 
4.30 
2.88 
3.50 
2.80 
2.30 
2.40 
1.85 
1.80 
1.70 
1.40 
1.40 
1.50 
1.70 
2.20 
2.60 


Dis- 
charge. 


aec.-ft. 
340 
1,430 
2,254 
2,220 
1,060 
1,296 
378 
1,650 
1,620 
1,492, 
1,648 
665 
141 
244 
110 
34 
42 
23 
19.1 
9.9 
1.1 
1.2 
1.7 
10.5 
41 
71 


IRR  177—06 10 
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Daily  ffo/ge  height,  in  feet,  of  Pit  Rioer  near  Bieber,  Cat.,  far  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 
Nov.  , 

I 

Dec 

1 

4.8 

5.0 

4.9 

4.5 

4.2 

3.9 

3.7 

3.7 

3.5 

3.4 

3.4 

3.3 

3.4 

3.4 

3.6 

3.9 

4.95 

6.1 

5.0 

5.0 

5.0 

5.25 

5.95 

6.5 

6.0 

5.8 

5.5 

5.0 

4.8 

5.1 

5.4 

6.4 

5.5 

5.3 

6.0 

4.8 

4.6 

6.0 

5.5 

4.8 

4.6 

4.3 

3.9 

3.7 

3.7 

3.9 

4.0 

4.1 

4.3 

4.6 

4.8 

5.0 

5.8 

6.2 

5.05 

5.0 

5.0 

4.8 

4.8 

4.6 

4.5 

4.3 

4.0 

4.0 

4.0 

3.9 

3.9 

3.8 

3.7 

3.7 

3.7 

3.7 

3.8 

3.8 

4.0 

4.0 

5.0 

5.4 

5.5 

5.5 

5.8 

5.55 

6.45 

5.4 

5.7 

5.9 

5.8 

5.8 

5.8 

6.0 

6.2 

6.3 

6.15 

5.9 

5.7 

5.4 

5.2 

5.1 

5.0 

4.9 

4.7 

4.6 

4.4 

4.3 

4.2 

4.3 

4.3 

4.3 

4.2 

4.0 

4.0 

3.9 

3.9 

3.7 

3.6 

3.4 

3.1 

3.1 

3.1 

3.0 

3.0 
3.0 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
2.9 
2.i) 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
3.4 
3.5 
3.5 
3.4 
3.4 
3.2 
3.2 
3.2 
3.1 
3.1 
3.0 
3.1 
3.2 
3.3 
3.3 

3.2 
3.2 
3.1 
3.1 
3.1 
3.0 
3.0 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.7 
2.7 
2.7 



2.5 

2.4C 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.4 

2.35 

2.45 

2.45 

2.4 

2.4 

2.7 

2.7 

2.7 

2.3 

2.4 

2.4 

2.3 

2.2 

2.2 

2.6 

2.4 

2.1 

2.1 

2.1 

2.2 

2.2 

2,25 

2.1 

2.1 

1.9 

1.8 

1.8 

1.8 

1.75 

1.75 

1.85 

1.8 

1.8 

1.5 

1.5 

1.5 

1.6 

1.7 

1.7 

1.8 

1.8 

1.7 

1.7 

1.5 

1.5 

1.5 

1.5 

1.5 

1.7 

1.7 

1.7 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.4 

1.4 

1.4 

1.4 

al.4 

01.4 

al.4 

al.4 

al.4 

al.4 

al.4 

a  1.4 

al.4 

al.4 

al.4 

al.4 

al.4 

al.4 

1.5 

1.5 

al.5 

al.5 

al.5 

al.5 

al.5 

al.5 

al.5 

1.5 

al.5 

al.5 

al.5 

al.5 

al.6 

al.6 

al.6 

a  1.6 

al.6 

1.7 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

a2.0 

a2.0 

2.2 

a2.2 

a2.2 

a2.2 

a2.3 

a2.3 

t 
a2.3 
a2.4 
a2.4 
a2.5 
a  2.5 
a2.5 
a  2.5 
2.6 
a2.C 
a  2.0 
a2.G 
a2.6 
a2.C  J 
a2.6  ' 
a2.7 
a2.7 
a2.7 
a2.7l 
a2.7  j 

•  2.7 
•2.7  . 
a2.7 
•2.6  , 

•  2.6 

•  2.6  , 
•2.6  i 

•  2.6  1 
•2.6  1 
•2.6 

•  2.5 

1 

•  2.4 

2 

«2.4 

3 

a2.4 

4 

a2.4 

6 

•2.4 

6 

•  2.4 

7  

a  2-4 

8 

02.4 

9 

a  2.4 

10 

•  2.4 

11 

«2.4 

12! 

«2.3 

13 

<»2.3 

14 

•  2.3 

15 

•2,3 

16 

•2.3 

17 

•  2.3 

18 

•  2.3 

19 

•  2.3 

20 

•  2.3 

21 

3.3 

22 

3,3 

23 

2.2 

24 

2.2 

25 

2.2 

26 

27 

2.2 
2.2 

28 

2.2 

29      

2  9 

30 

2  2 

31 

2.2 

a  Estimated. 
Note.— River  frozen  over  December  23-31. 

Station  rating  table  for  Pit  River  near  Bieber,  Cal.,  from  January  1  to  December  SI,  1906. 


Gage 
height. 


Feet. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20^ 
2.30 
2.40 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

0.5 

2.50 

1.0 

2.60 

2.2 

2.70 

5.8 

2.80 

9.6 

2.90 

13.6 

3.00 

18 

3.10 

23 

3.20 

29 

3.30 

36 

3.40 

44 

3.60 

53 

3.60 

Discharge. 

height. 

Second-feet. 

Feet. 

64 

3.70 

77 

3.80 

92 

3.90 

109 

4.00 

127 

4.10 

147 

4.20 

168 

4.30 

190 

4.40 

213 

4.50 

239 

4.60 

270 

4.70 

307 

4.80 

Dischaiige. 


Second-feet. 
349 
396 
448 
505 
565 
630 
095 
760 
830 
900 
975 
1,060 


Feet. 

4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 


I  Dischaiige.  | 

5<roond-/eef. 

I  1,130    I 

1,215 
1,400    i 
1,595 
1.810 
2,035    I 
2,270 
2,525    I 
2,810    I 


1 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  26  dlachAii^ 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  3.5  feet  and  6  feet.  BdowSJ 
ftoet  the  table  is  not  so  well  defined. 
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EsHmcUed  monthly  discharge  of  Pit  River  near  Bieher,  CaL.,  for  1906. 

[Drainage  area,  2,948  square  miles.] 

Discharge  in  second-feet. 


Month. 


January 

February 

March 

April 

May 

June 

July... 

August 

September 

October 

November 

December  1-22. 


TLfH-TlmriTin- 


2,960 

2,270 

2,270 

2,665 

270 

190 

92 

20 

2.2 

44 

92 

213 


MJT'tmiini. 


213 
349 
349 
147 
109 
44 
29 
2.2 
.8 
2.2 
44 
44 


Theperlod 1 276,600 

I  I 


Mean. 


1,036 
1,083 
1,101 
950 
166 
103 
51.8 
9.73 
1.23 
15.4 
76.1 
63.9 


Total  in 
acre-feet. 


63,700 

60,150 

67,700 

56,530 

10,210 

6,120 

3,185 

566 

73.2 

047 

4,528 

2,788 


Run-oil. 


Second-feet 
per  square 


Depth 
in  inches. 


0.351 
.367 
.373 
.322 
.066 
.035 
.018 
.0033 
.00042 
.0052 
.026 
.022 


0.405 
.382 
.430 
.359 
.066 
.039 
.021 
.0038 
.00047 
.0060 
.029 
.025 


NoTK.— Discharge  interpolated  for  missing  gage  heights  in  September,  October,  November,  and 
December. 

SOUTH  POBK  07  PIT  BIVEB  IfSAB  IVT,  OAL. 

This  station  was  established  January  11,  19Q4,  by  H.  E.  Green  and  J.  S.  Evans.  It  is 
located  3  miles  west  of  Ivy  post-office,  at  the  outlet  of  Jess  Valley. 

The  channel  is  straight  for  200  feet  above  and  80  feet  below  the  station.  The  current  is 
sluggish  at  low-water  stage.  The  right  bank  is  low  and  subject  to  overflow  in  high  water. 
The  bed  of  the  stream  is  composed  of  earth  and  is  filled  with  vegetation  at  low-water  stage. 

Discharge  measurements  are  made  from  a  cable  and  car.  The  initial  point  for  sound- 
ings is  the  foot  of  the  post  used  for  fastening  the  car  on  the  left  bank  of  the  stream. 

The  gage  is  a  vertical  plank  fastened  to  a  tree  on  the  left  bank  50  feet  above  the  station. 
It  is  read  only  at  times  discharge  measurements  are  made,  as  it  is  impossible  to  get  an 
observer  on  account  of  its  isolated  location.  The  bench  mark  is  on  a  large  bowlder  150 
feet  east  of  cabin  on  the  right  bank  and  below  the  station;  elevation,  12.00  feet  above  the 
datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  Mo.  134,  United  States  Geological  Survey. 
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Discharge  meamtremenis  of  South  Fork  of  Pit  River  near  Ivy,  Col.,  in  1906. 


Date. 


Janu&ry  1 

January  13. .. 
February  1 . . . 
February  17 . . 

March4 

March  17 

March  30 

April  13 

April  22 

May  12 

May  13 

May  25 

May  26 

June  5 

June  6 

June  17 

June  19 

Julyl 

July  13 

July  14 

July  26 

July  27 

August  15 

August  16 

August  24 

September  5 . . 
September  14 . 

October  3 

October  12 

October  13 

October  21 

November  1 . . 
November  2 . . 
November  14 . 
November  15 . 


Hydrographer. 


J.  Y.  Toler. 

....do 

....do 

do 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

-...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do...... 

....do 

....do 

....do 

....do 


Width. 


Feet. 
32 
28 
30 
28 
28 
31 
30 
33 
33 
66 
66 
85 
08 
107 
97 
39 
38 
24 
23 
23 
15 
15 
16 
16 
16 
6 
14 
15 
15 
15 
16 
15 
16 
16 
16 


Area  of 
section. 


8q.  feet. 

63 

37 

47 

42 

42 

63 

61 

61 

62 
104 

101 
112 
118 
145 
126 

80 

78 

22 

19.5 

18.3 

20 

20 

19.5 

19.8 

17.2 
8.6 
8.6 
7.2 
7.2 
7.2 
6.8 
7.2 
8.0 
8.4 
7.6 


Mean 
velocity. 


Oa« 
height. 


Ft.  per  sec. 

0.92 

.62 

1.04 

1.00 

1.05 

1.46 

1.18 

1.41 

1.37 

1.52 

1.53 

1.41 

1.40 

1.34 

1.31 

1.32 

1.28 

1.86 

1.79  I 

1.75  I 

1.60  I 

1.60  I 

-1.44  I 

1.41 

1,16  I 

1.42  I 

1.95 

1.97 

1.97 

2.00 

2.03 

2.03 

2.09 

2.13 

2.12 


Feet. 
4.90 
3.80 
4.18 
4.00 
4.06 
4.72 
4.30 
4.60 
4.60 
5.33 
5.33 
5.40 
5.44 
5.68 
5.50 
5.05 
5.00 
4.15 
4.05 
4.00 
4.00 
4.00 
4.10 
4.10 
3.70 
3.20 
3.30 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 


Dis- 
charge. 

Sec-feeL 
58 
23 
49 
42 


60 
86 
85 

158 

155 

158 

165 

1» 

165 

106 

100 
41 
35 
32 
32 
32 
28 
28 
19  9 
12.2 
16.  S 
14.2 
14.2 
14. 4 
13.  S 
14.6 
16.7 
17.9 
16.1 


WEST  VALLEY  CREEK  HSAB  LIKELY,  OAL. 

This  station  was  established  January  7,  1904,  by  H.  E.  Green  and  J.  S.  Evans,  It  is 
located  7  miles  east  of  Likely,  Cal.,  at  the  outlet  of  West  Valley. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  The  banks 
are  high  and  not  subject  to  overflow.  The  bed  of  the  stream  is  rocky  and  not  subject  Vo 
change.     The  current  is  swift. 

Discharge  measurements  are  made  from  a  cable  and  car,  or  by  wading  at  low-wat<^r 
stage.  The  initial  point  for  soundings  is  a  juniper  stump  on  the  left  bank,  which  is  used 
for  a  tieing  post  for  the  car.  After  July  1,  1905,  gagings  were  made  at  the  ranch  house 
near  the  upper  rod.  These  gagings  give  a  much  less  dischai^  than  at  the  regular  station. 
The  gage  is  a  vertical  plank  nailed  to  a  juniper  tree  on  the  right  bank  of  the  creek.  As 
no  one  could  be  obtained  to  read  the  station  gage,  a  gage  was  placed  2  miles  above  the 
st-ation  near  the  ranch  house,  where  an  observer  could  be  obtained.  The  gage  as  read  ^t 
this  point  is  not  considered  satisfactory  for  use  in  constructing  a  dischai^  curve  for  the 
gaging  station,  but  only  gives  a  general  idea  of  the  fluctuations  in  the  flow  of  the  stream. 
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Numerous  springs  and  swamps  appear  in  the  valley  between  the  gaging  station  and  the 
ranch  house,  giving  a  greater  dischaigc  at  the  gaging  station  than  at  this  point.  During 
190«5  the  gage  was  read  by  Jasper  L.  Fountain.  The  bench  mark  is  a  point  marked  with 
paint  on  a  large  bowlder  30  feet  from  the  creek  on  the  left  bank;  elevation,  10.00  feet  above 
the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

DUcharge  meastiremenis  of  West  V alley  Creek  near  Likely,  Cal.,  in  1905, 


Date. 


Hydrographer. 


January  12 J.  Y.  Toler. 

January  31 do 

February  2 do 

February  16 do 

March  4 do 

March5 do 

March  16 do 

March  17 do 

March  29 do 

March  31 do 

April  13 do 

April  22 do 

May  12 do 

May  13 do 

May25 do 

May  26 do 

June  4 ' do 

June  5 ' do 

June  6 do 

June  17 ' do 

June  19 j do 

Julyl i do 

July  13 1 do 

July  14 * do 

July  26 • do 

August  15 do 

August  24 1 do 

Septembers..  J do 

September  6 do 

September  14 do 


September  15.. 
Octobers 

do 

do 

October  12 

do 

October  13 

do 

October  21 

do 

October  22 

do 

November  1 

do 

November  14.. 
November  16 . . 

do 

do 

Width. 


Feei. 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
3 
8 
8 
8 
8 
16 
21 
21 
17 
17 
18 
19 
19 
18 
18 
13 
13 
13 


Area  of 
section. 


Mean 
velocity. 


q.ft.  Ft. 
22 
23 
22 
24 
24 
24 
24 
32 
21 
21 
22 
19 
25 
26 
21 
22 


25 

22 

22 
4.4 

10.0 

10.0 
9.6 

10.0 
7.2 

13 

13.7 
7.4 
7.8 
8.4 

10.1 

10.4 
7.6 
7.8 

11.4 

11.0 

11.0 


per  sec. 
1.28 
.96 
.93 
1.09 
1.00 
1.00 
1.02 
2.16 
1.43 
1.42 
1.18 
1.19 
1.40 
1.46 
1.05 
.95 
1.68 
1.50 
1.28 
1.18 
1.09 
3.84 
1.74 
1.74 
1.72 
1.70 
1.43 
1.02 
1.04 
1.53 
1.49 
1.65 
1.59 
1.68 
1.72 
1.73 
1.24 
1.32 
1.30 


heigi^. 


Feet. 
3.30 
3.20 
3.20  I 
3.22  I 
3.20  ' 
3.20 
3.22 
3.70  J 
3.30 
3.30  i 
3.25 
3.20 
3.32 
3.35 
3.22 
3.19 
3.50 
3.40 
3.30 
3.20 
3.15 
3.10 
3.20 
3.20 
3.15 
3.15 
3.00 
3.10 
3.10 
3.10 
3.10 
3.10 
3.20 
3.20 
3.10 
3.10 
3.20 
3.20 
3.20 


Dis- 
charge. 

Sec.-fi, 
28 
22 
20 
26 
24 
24 
26 
69 
30 
30 
26 
23 
35 
38 
22 
21 
47 
30 
32 
26 
24 
16.9 
17.4 
17.4 
16.5 
17 

10.3 
13.2 
14.2 
11.3 
11.6 
13.9 
17.1 
17.5 
13.1 
13.5 
14.0 
14.5 
14.3 


Note.— After  July  1  gaginga  were  made  near  upper  ga^e. 
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Daily  ffoge  height,  in  feet,  of  West  ValUy  Creek  near  Likdy,  Col.,  for  1905. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


ICay. 


June. 


July. 


Aug. 


Sept. 


Ctet. 


Nov.  '  Dec, 


1. 

2, 

3. 

4( 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


3.3 

3.3 

3.25 

a25 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.25 

3.25 

3.3 

3.3 

3.3 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 


3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.-2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 


3.2 
3.2 
3.2 
3.15 
3.15 
a  3. 15 
0  3.15 
a  3. 15 
a3.1 
a3.1 
3.1 
3.1 
3.15 
3.2 
3.2 
&2 
3.65 
3.4 
3.5 
3.35 
3.5 
3.5 
3.35 
3.3 
3.3 
3.4 
3.7 
3,4 
3.35 
3.4 
3.5 


4.5 

3.4 

3.3 

3.3 

3.3 

3.3 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

3.3 

3.3 

3.3 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.15 

3.15 

3.15 

3.15 

3.15 


3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.3 

3.2 

3.4 

3.3 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 


3.2 

3.2 

3.2 

3.2 

3.6 

3.5 

3.45 

3.55 

3.55 

3.3 

3.3 

3.26 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 


3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.2 


6.2 

3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 


3.0 
3.0 
3.0 
'  3.1 
3.1 
3.1 
3.1 
3.1 

3.1  j 

3.1  I 
3.2 

3.2  ' 
3.2  I 
3.2  I 
3.2 

a3.2  ' 
«3.2  I 
a3.2  I 
a3.2 
o3.2  I 
«3.2 
a3.2  j 
«3,2  I 
o3.2  ' 
a3.2  j 
a3.2 
03.2  I 
«3.2  i 
«3.2  ' 


a3.1 
fl3.1 
a3.1 

•  3.1 

•  3.1 
a3.1 
«3.1 
■  3.2 

•  3.2 
a3.2 

•  3.2 
a3.2 

•  3.2 
o3.2 
«3.2 
a  3.2 
a  3.2 
03.1 

•  3.1 
a3.1 

•  3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 


3.15 

3.15 

3.15 

3.2 

3.2     I 

3.2    . 

3.2 

3.2     , 

3.2 

3.2 

3.2 

3.2    ' 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.6 

3.4 

3.8 

3.25 

3.1 

3.1 

3.1 

3.15 

3.2 

3.1 

3.1 


3.1 

...1 

3.15 

3.15 

3.15 

3.15 

X15 

3.1 

3.15 

3.15 

3.1 

3.15 

3.1 

3.25 

X15 

3,1 

3.15 

3.1 

3.1 

3.15 

3.1 

3.1 

3L15 

3.1 

3.15 

3.1 

3.1 

ai 

3.15 

3.1 

3.6 


•Sstimated. 
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DaUy  diMharge,  in  aeamdrfeet,  of  West  VaUey  Creek  near  Likely,  Cdl,,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

28 
28 
25 
25 
25 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
25 
25 
28 
28 
28 
25 
22 
22 
22 
22 
22 
22 
22 
22 
22 

21 
20 
20 
20 
21 
21 
21 
22 
22 
22 
23 
23 
24 
24 
25 
26 
26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
25 
25 

24 
24 
24 
24 
24 
21 
21 
21 
19 
19 
19 
19 
21 
24 
25 
25 
63 
38 
48 
34 
48 
48 
34 
30 
30 
38 
60 
38 
34 
38 
48 

188 
38 
30 
30 
30 
30 
26 
28 
26 
26 
26 
26 
28 
26 
30 
30 
30 
26 
23 

^ 

23 
23 
23 
23 
21 
21 
21 
21 
21 

2 

3 

4 

5 

6 

7 

8 ^ 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2t 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

May.    June, 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

20 

20 

10 

16 

12 

20 

20 

9 

15 

12 

20 

20 

9 

14 

12 

19 

20 

13 

14 

14 

19 

20 

13 

14 

14 

19 

20 

14 

15 

14 

18 

20 

14 

15 

14 

18 

20 

13 

16 

14 

16 

20 

13 

16 

15 

16 

20 

12 

16 

15 

16 

20 

12 

17 

15 

15 

20 

28 

17 

15 

15 

20 

26 

18 

14 

15 

11 

26 

18 

14 

15 

11 

26 

17 

14 

15 

11 

28 

16 

14 

15 

10 

28 

16 

14 

15 

10 

25 

15 

14 

16 

10 

24 

14 

14 

16 

10 

24 

14 

16 

10 

23 

13 

16 

10 

22 

14 

^ 

16 

10 

21 

14 

16 

10 

21 

13 

16 

10 

20 

13 

17 

10 

20 

12 

17 

10 

19 

12 

17 

10 

18 

11 

17 

10 

18 

11 

17 

10 

17 

10 

20 

10 

10 

Note.— Daily  discharge  obtained  by  indirect  method  for  shifting  channel, as  no  measuremoits  were 
made  later  than  November  19.    No  estimate  has  been  made  lor  the  remainder  ol  the  year. 
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Month. 


January.. 
February. 
ICait^.... 
April 


May 

June 

July 

August 

September 

October 

November  1-19. 


The  period . 


Creek  neai 
Discha 

•  Likdy,  Ci 

d.Jor  IS 
1-feet. 

105. 

rpe  in  seeonc 

Total  in 

Maximum. 

Minimum. 

Mean. 

acTT^friei. 

28 

22 

23.5 

1,44» 

26 

20 

23.6 

1.311 

09 

19 

32.0 

\.^ 

188 

21 

31. 2 

l.*vV, 

42 

21 

24.8 

1,523 

57 

21 

29.  .4 

1.744 

20 

15 

16.8 

l.OS* 

20 

10 

14.3 

STB 

26 

9 

18.7 

i,in 

18 

10 

14.4 

SS5 

15 

12 

13.9 

sr 



14,290 

ASH  GREEK  AT  ADIH,  GAL. 

This  station  was  established  March  13,  1904,  by  J.  S.  Evans  and  William  Busch.  It  was 
originally  located  one-fourth  of  a  mile  above  the  town  of  Adin.  During  the  summer  the 
closing  of  the  waste  gates  in  the  dam  at  Adin  interfered  with  the  discharge  at  this  point  to 
such  an  extent  that  on  August  15,  1904,  the  station  was  reestablished  at  a  point  100  feet 
below  the  wagon  bridge  in  the  town  of  Adin,  Cal.,  which  is  about  500  feet  below  the  dam. 

The  channel  is  straight  for  200  feet  above  and  200  feet  below  the  station.  The  left  bank 
is  high,  but  the  right  bank  is  subject  to  overflow  from  the  side  channel  which,  in  flood 
diverts  water  from  above  the  station.  The  bed  of  the  stream  is  gravelly  and  not  subject 
to  change. 

Discharge  measurements  are  made  from  a  suspension  footbridge  constructed  with  one- 
half  inch  cables. 

The  gage  is  a  vertical  plank  fastened  to  a  tree  on  the  left  bank  of  the  stream.  During 
1905  the  gage  was  read  once  each  day  by  H.  Williams. 

A  description  of  this  station,  with  gage  heights  and  discharged  data,  is  contained  in  Water 
Supply  Paper  No.  134,  United  States  Geological  Survey. 
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DMuirge  measurements  of  Ash  Creek  River  at  Adin,  Cal.,  in  1906. 


Date. 


Hydrographer. 


J.  Y.  Toler. 

....do 

....do 

....do 

....do 


January  7 . 
January  21 
January  25 

Do 

February  8 

February  11 ... , do 

February  12..  | do 

February  23 do 

February  26 do 

March  10 do 


March  12 

March  13 

March  25 

Aprils 

Aprll8 

Do 

April  16 

April  18 

May2 

May  3 

May  4 

May  17 

May  18 

May  10 

May  20 

June  10 

June  11 

June  13 

July6 

Julyl8 

July  21 

AugU8t8 

August  10.... 
August  17. ... 

August  20 

August  29 

August  30 

September  10 . 
September  11 . 
September  20i> 
September  21. 

October  8 

October  9 

October  17 

October  18 

October  26 

October  28 

November  8 . . 
November  9 . . 


.do. 
•do. 
..do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Feet. 
32 
34 
35 
3!> 
34 
36 
36 
36 
36 
35 
35 
35 
36 
36 
36 
36 
35 
35 
35 
34 
34 
33 
33 
33 
33 
45 
45 
44 
28 
28 
26 
25 
25 


.\reaof 
section. 

Sq.ft. 

Mean 
velocity. 

Gase 
height. 

Dla- 
charge. 

Ft.  per  aec. 

Feet. 

Sec.-ft. 

60 

0.90 

1.96 

45 

69 

1.23 

2.40 

85 

92 

1.35 

2.80 

124 

95 

1.33 

3.00 

126 

70 

.99 

2.30 

69 

78 

1.47 

2.80 

115 

76 

1.30 

2.50 

99 

108 

1.67 

3.30 

170 

93 

1.44 

2.90 

134 

67 

1.07 

2.30 

72 

67 

1.10 

2.30 

74 

68 

1.16 

2.35 

79 

114 

1.27 

3.60 

145 

125 

1.85 

3.95 

231 

107 

1.72 

3.55 

183 

103 

1.65 

3.40 

171 

82 

1.45 

2.80 

119 

79 

1.34 

2.70 

106 

80 

1.33 

2.70 

106 

60 

.98 

2.20 

69 

63 

1.06 

2.10 

68 

56 

.86 

1.90 

48 

54 

.85 

1.90 

46 

53 

.79 

1.85 

42 

53 

.76 

1.80 

40 

28 

1.06 

1.80 

30 

27 

1.05 

1.75 

28 

26 

.96 

1.70 

25 

22 

.93 

1.65 

20 

23 

.91 

1.65 

21 

18.9 

1.22 

1.70 

23 

15.4 

1.28 

1.60 

19.7 

15.4 

1.29 

1.60 

19.9 

19.2 

1.10 

1.65 

20 

18.4 

.98 

1.60 

18.1 

16.7 

.80 

1.50 

14.9 

16.7 

.83 

1.50 

13.8 

19.2 

.98 

1.60 

18.9 

21 

1.05 

1.70 

22 

2.5 

.92 

1.00 

2.3 

49 

.49 

1.70 

24 

19.2 

1.67 

1.70 

32 

50 

.59 

1.70 

29 

19.2 

1.41 

1.70 

27 

51 

.63 

1.80 

32 

50 

.63 

1.80 

31 

57 

.87 

2.00 

50 

50 

.64 

1.80 

32 

53 

.84 

1.90 

44 

a  Water  held  back  by  dam  above  station. 
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Daily  gage  height,  in  feet,  ofAth  Creek  at  Adin,  Cal.,for  1906. 


Day. 


1 
2 
3 
4 

5 
6. 
7 
8 
9 

10. 

11. 

12. 

13 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 


2.5 
2.4 
2.2 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
4.0 
2.5 
2.0 
2.8 
2.4 
2.4 
4.1 
4.6 
4.6 
3.0 
2.4 
2.3 
2.3 
2.3 
4.5 
4.6 


leb.  I  Mar. 


3.4 
5.9 
3.5 
3.4 
3.4 
3.4 
3.4 
3.2 
2.5 
2.4 
2.3 
2.3 
2.2 
2.1 
2.1 
2.1 
2.2 
3.1 
5.9 
6.0 
3.4 
3.3 
3.3 
2.6 
2.6 
2.3 
2.3 
2.5 


2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
3.1 
5.1 
6.2 
4.3 
4.6 
4.6 
3.8 
6.4 
3.6 
9.0 
4.6 
4.1 
4.2 
4.2 
4.1 


Apr. 


4.1 
6.0 
6.0 
4.6 
4.6 
4.0 
3.7 
3.7 
3.2 
3.2 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.8 
2.8 
2.8 


Hay. 


2.3 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 
2.3 
2.3 
2.1 
2.1 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


June.    July. 


I 


1.7 
1.7 
1.7 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.5 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


Aug. 


1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
i.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 


Sept.     Oct. 


1.6 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8  I 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 


Nov.     I>ac 


1.9  I 
1.9  ' 
1.9  I 
1.9 
1.9  i 

1.9  ! 

1.9' 

1.9 

1.9 

1.9 

1.9 

1-9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

I.S 

1.8 

1.8 

1.8 


1.5 
1.1 
I.S 

I.S 
I.S 
I.S 
i.8 
1.8 

1.5 
I.S 

\.h 
\.h 
I.S 
1.* 
l.H 

L«4 

1.8 
I.S 
1.8 
1.8 
1.8 
I.S 
I.S 
1.8 
1-8 
1.8 
1-8 
I.S 
1.8 
1.6 


Station  rating  tdbUfor  Ash  Creek  at  Adin,  Cat,,  from  January  1  to  December  31, 1905. 


Gage 
hei^it. 

1 
Discharge. ' 

Second-feet}, 

hei^t. 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height. 

Diacharg«. 

Feet. 

Feet. 

Second-feet. 

!     Feel. 

t 

Second-feet. 

Feet. 

Second-feet. 

1.50 

14    1 

2.60 

97 

3.70 

205 

4.80 

342 

1.60 

20    , 

2.70 

106 

,        3.80 

216 

4.90 

356 

1.70 

27 

2.80 

115 

3.90 

227 

5.00 

370 

1.80 

34    1 

2.90 

124 

4.00 

238 

'        5.20 

400 

1.90 

41     I 

3.00 

134 

4.10 

250 

5.40 

430 

2.00 

48 

3.10 

144 

,        4.20 

262 

5.60 

462 

2.10 

56 

3.20 

154 

4.30 

274 

5.80 

494 

2.20 

64 

3.30 

161 

1        4.40 

287 

6.00 

526 

2.30 

72 

3.40 

174 

4.50 

300 

6.20 

560 

2.40 

80    1 

3.50 

184 

'        4.60 

314 

2.50 

88 

3.60 

194 

1        4.70 

328 

Note.— The  above  table  \s  applicable  only  for  open-channel  oondltionA.  It  is  based  on  49  dischazige 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  1.5  feet  and  4  feet.  Above  i 
feet  the  table  Is  a  rough  approzimAtioni 
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EdimaUd  monthly  disdiarge  of  Ash  Greek  at  Adin,  Col.,  for  1906. 
[Drainage  area,  260  square  mllee.] 


Month. 


January 

Fel>mary 

Mareh 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


314 

536 

1,120 

526 

•n 

41 
27 
27 
41 
41 
41 
34 


1,120 


41 
56 
80 
106 
41 
27 
14 
14 
20 
27 
34 
34 


107 

158 

214 

178 
56.7 
32.8 
15.5 
20.5 
27.2 
31.1 
37.6 
34 


Total  in 
acre-feet. 


6,570 

8,775 

13,160 

10,470 

3,486 

1,052 

053 

1,260 

1,618 

1,912 

2,231 

2,091 


75.9 


54,490 


Run-ofl. 


Second-feet 


0.412 
.606 
.823 
.677 
.218 
.126 
.060 
.079 
.106 
.120 
.144 
.131 


.292 


Depth 
in  inches. 


0.475 
.633 
.949 
.755 
.251 
.141 
.009 
.091 
.117 
.138 
.161 
.151 


3.93 


MoGLOXn)  BIVER  HEAR  ORBOORT.  OAL. 

Ibis  station  was  established  March  23,  1902,  in  cooperation  with  the  McCloud  River 
Electric  Company.  It  is  located  at  John's  Camp,  near  Hirze  Mountain,  14  miles  east  of 
Gregory  Post-office,  Cal.  Baird  Station,  on  the  Southern  Pacific  Railroad,  is  just  across 
Sacramento  River  from  Gregory. 

The  channel  is  straight  for  300  feet  above  and  600  feet  below  the  gaging  station.  The 
current  is  swift  at  all  stages.  The  banks  are  high  and  wooded  and  not  liable  to  overflow. 
The  bed  is  composed  of  limestone  on  the  sides,  with  some  large  river  gravel  and  bowlders  in 
the  center  of  the  channel. 

Measurements  are  made  from  a  car  suspended  from  a  cable.  The  initial  point  for  sound- 
ings is  at  the  gage  rod  on  the  right  bank  of  the  stream.  A  line  is  placed  150  feet  below  the 
cable,  marking  a  course  for  float  measurements  during  floods. 

The  gage  rod  is  a  timber  nailed  and  wired  to  a  tree  on  the  right  bank.  The  bench  mark 
is  a  point  marked  with  a  ring  of  white  paint  on  the  top  of  a  bowlder  10  feet  upstream  from 
the  10-foot  mark  on  the  cable;  elevation,  21.19  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 
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Discharge  measurements  ofMcCloud  River  near  Gregory y  Cdl.f  in  1905. 


Date. 


February  21 , . . 
February  22... 
February  22 . . . 
August  6 .  • 


Uydrographer, 

O.  W.  Peterson 

do 

do 

Peterson  &  Lee 


Width. 

Feet. 
lU 
114 
114 
103 


Area  of 
section. 

Sq.ft. 
830 
759 
766 
543 


Mean 
velocity. 

Gage 
heilSt. 

Dto- 
charge. 

Ft.  per  tee. 

Feet. 

Sec.-^. 

6.43 

4.58 

.s.3;r 

5.47 

S.05 

4,1*- 

5.38 

3.98 

4.  ia» 

2.55 

1.63 

l,3!«^ 

Daily  gage  height,  in  feet,  ofMcCloud  River  near  Gregory,  Cal.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

2.9 

Z.STi 

2.6 

4.5 

2.45 

3.8.') 

2.3 

3.7 

2.2 

3.6 

2.2 

3.6 

2.15 

3.5 

2.1 

3.3 

2.0 

3.2 

2.0 

3.1 

2.0 

3.0 

1.95 

2.95 

2.05 

2.7 

3.1 

2.6 

3.25 

2.5 

3.3 

2.5 

3.1 

2.4 

3.0 

2.5 

3.0 

3.4 

2.95 

5.3 

4.1 

4.7 

8.a5 

3.9 

7.4 

3.6 

6.2 

3.35 

6.6 

3.1 

5.15 

3.1 

4.25 

3.0 

3.8 

2.9 

3.45 

3.25 

1 

3.25 

Mar. 

2.9 

2.8 

2.8 

2.75 

2.7 

2.7 

2.65 

2.65 

2.6 

2.6 

2.7 

3.05 

4.6 

6.8 

5.25 

4.6 

4.15 

4.0 

4.4 

4.7 

5.2 

4.7 

4.35 

4.0 

3.8 

4.3 

4.0 

3.9 

3.9 

3.6 

3.6 


Apr.     May. 


3.4 

3.3 

3.25 

3.2 

3.1 

3.0 

2.9 

2.85 

2.8 

2.7 

2.7 

2.6 

2.6 

2.55 

2.6 

2.8 

2.6 

2.75 

2.9 

2.85 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 

2.7 


2.8 

2.7 

2.65 

2.6 

2.5 

2.6 

2.7 

2.8 

i.7 

2.7 

2.7 

2.6 

2.6 

2.55 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.3 

2.25 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 


June. 

July. 

2.1 

1.8 

2.2 

1.8 

2.1 

1.8 

2.1 

1.8 

2.1 

1.8 

2.05 

1.8 

2.a5 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.75 

1.95 

1.76 

1.95 

1.75 

1.9 

1.75 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.85 

1.7 

1.85 

1.7 

1.85 

1.7 

1.85 

1.7 

1.85 

1.7 

1.85 

1.65 

1.8 

1.65 

1.8 

1.65 

1.8 

1.65 

1.8 

1.65 

1.65 

Aug. 

Sept. 

Oct. 

Nov. 

1.65 

1.55 

1.55 

1.5 

1,65 

1.55 

1.55 

1.5 

1.65 

1.55 

1.55 

1.5 

1.65 

1.55 

1.65 

1.5 

1.6 

1.55 

1.55 

1.5 

1.65 

1.55 

1.65 

1.5 

1.6 

1.55 

1.6 

1.5 

1.6 

1.55 

1.65 

1-5 

1.6 

1.55 

1.65 

1.5 

1.6 

1.55 

1.55 

1.5 

1.6 

1.55 

1.55" 

1.5 

1.6 

1.55 

1.65 

1.5 

1.6 

1.55 

1.55 

1.6 

1.6 

1.55 

1.65 

1.5 

1.6 

1.55 

1.65 

1.5 

1.6 

1.65 

1.65 

1.5 

1.6 

1.55 

1.65 

1.5 

1.6 

1,56 

1.65 

1.55 

1.6 

1.55 

1.65 

1.55 

1.6 

1     1.55 

1.55 

1.55 

1.6 

1.55 

1.55 

1.55 

1.6 

1.65 

1.55 

1.65 

1.6 

1.55 

1.55 

1.55 

1.6 

1.55 

1.55 

1.5 

1.6 

1.55 

1.65 

1.55 

1.6 

1.55 

1.55 

1.55 

1.55 

1;55 

1.65 

1.55 

1.55 

1.55 

1.65 

1.55 

1.55 

1.55 

1.65 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.5 

1..V. 
1.55 


li'i 
1..V. 
l.X^ 

l.OJ 

l.,V, 

1.5.> 

l.a> 

1.55 

1.53 

1.55 

1.55 

1.55 

1.53 

1.^ 

1.6 

1.55 

1.55 

1.55 

1.5d 

1,5S 

1.55 

1.55 

L.'iS 

1.55 

l-W 

1.55 

l.,V> 
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Station  rating  table  for  McOlovd  River  near  Gregory,  Ccd.,  from  September  23 ,  1902,  to  December 

31,1905. 


Gate 
height. 

Feet. 

Diflchargo. 

Gage 
height. 

Discharge. 

helll^ 

Discharge. 

i     Gage 
height. 

Discharga. 

Second-feet. 

Feet. 

Seamdrfeet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

1,090 

2.40 

2,042 

3.80 

3,860 

5.40 

7,170 

1.10 

1,132 

2.50 

2,140 

3.90 

4,030 

5.60 

7,630 

1.20 

1,178 

2.60 

2,242 

4.00 

4,210 

5.80 

8, 110 

1.30 

1,228 

2.70 

2,349 

4.10 

4,395 

6.00 

8,600 

1.40 

1,282 

2.80 

2,461 

4.20 

4,585 

6.20 

9,120 

1.50 

1,340 

2.90 

2,578 

4.30 

4,785 

6.40 

9,650 

1.60 

1,402 

3.00 

2,700 

4.40 

4,990 

6.60 

10,190 

1.70 

1,468 

3.10 

2,825 

4.50 

5,200 

6.80 

10,740 

1.80 

1,538 

3.20 

2,955 

4.60 

5,410 

7.00 

11,300 

1.90 

1,612 

3.30 

3,090 

4.70 

5,625 

7.20 

11,870 

2.00 

1,690 

3.40 

3,230 

4.80 

5,840 

7.40 

12,450 

2.10 

1,772 

3.50 

3,380 

4.90 

6,060 

7.60 

13,040 

2.20 

1,858 

3.60 

3,535 

\        6.00 

6,280 

7.80 

13,640 

2.30 

1,948 

3.70 

3,095 

5.20 

6,720 

8.00 

14,250 

Note.— The  above  table  la  applicable  only  (or  open-channel  conditions.  It  is  baaed  on  10  discharge 
measurements  made  during  1902-1905.  It  is  fairly  well  defined  between  gage  heights  1.5  feet  and  4.6  feet. 
The  table  has  been  extended  beyond  these  limits.    Above  8  feet  the  discharge  is  a  rough  approxinuition. 
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Estimated  monthly  disckarge  ofMcOUmd  River  near  Gregory,  Cdl.,  for  1902-1905. 
[Drainage,  008  square  miles.] 


Month. 


Dischargo  in  second-feet. 


Maximum. 


Wintnrmm- 


Totalln 
acre-feet. 


Run-off. 


Second-feet  I    j^^^ 


1902 
Septemtier  23  to  30. 

October 

November 

December 

1603 

January 

Febniary 

March 

April 

May 

June 

July 

August , 

September 

October , 

November 

December 

The  year 

1904 

January , 

February , 

March 

April 

May 

June 

July 

August 

September 

October 

November , 

December 

The  year 

1905 

January 

February , 

March 

April 

May 

June 

July 

August 

September 

October , 

November 

December 

The  year 


1,340 
2,140 
12,740 
6,060 


13,340 
2,678 

11,870 
6,060 
2,242 
1,090 
1,468 
1,352 
1,311 
1,435 

14,560 
2,263 


14,560 


41,000 


14,400 


1,282 
1,228 
1,282 
1,538 


1,538 
1,772 
2,042 
2,242 
1,612 
1,468 
1,340 
1,311 
1,282 
1,282 
1,282 
1,455 


1,2 


14,400 

1,651 

6,045 

2,042 

10,740 

2,242 

3,230 

2,191 

2,461 

1,772 

1,858 

1,538 

1,538 

1,435 

1,435 

1,371 

1,371 

1,371 

1,402 

1,340 

1,371 

1,340 

1,402 

1,371 

1,333 
1,872 
2,799 
2,576 


21,150 
84,360 
166,600 
158,400 


2,847 
2,046 
3,723 
2,819 
1,913 
1,545 
1,373 
1,323 
1,305 
1,317 
3,475 
1,829 


175, 100 
113,600 
228,900 
167,700 
117,000 
91,990 
84,420 
81,350 
77,650 
80,980 
206,800 
112,500 


2,126 


1,539,000 


2,042 

1,503 

1,652 

39,500 

1,468 

6,153 

41,000 

3,380 

9,310 

7,285 

4,120 

5,468 

4,490 

3,090 

3,756 

2,890 

1,858 

2,218 

1,858 

1,612 

1,746 

1,612 

1,503 

1,672 

1,815 

1,468 

1,512 

9,785 

1,503 

2,697 

2,140 

1,503 

1,640 

4,585 

1,575 

1,844 

101,600 
353,900 
572,400 
325,400 
230,900 
132,000 
107,400 
96,660 
89,970 
165,800 
97,^500 
113, 4bo 


3,297 


2,387,000 


3,854 
3,284 
4,062 
2,490 
2,112 
1,648 
1,481 
1,402 
1,371 
1,371 
1,352 
1,372 


237,000 
182,400 
248,800 
148,200 
129,900 
96,060 
91,680 
86,210 
81,580 
84,300 
80,460 
84,300 


2.19 

0.651 

2.26 

2.61 

4.60 

5.13 

4.24 

4.88 

4.68 

5.40 

3.37 

3.51 

6.12 

7.06 

4.64 

5.18 

3.15 

3.63 

2.54 

2.83 

2.26 

2.61 

2.18 

2-51 

2.15 

2.40 

2.17 

2.50 

5.72 

6.38 

3.01 

3.47 

3.50 


2. 72 
10.12 
15.31 
8.99 
6.18 
3.65 
2.87 
2.59 
2.48 
4.44 
2.70 
3.03 


5.42 


1,340 


2,151 


1,554,000 


3.54 


47. 4S 


3.14 
10.93 
17.65 
10.03 
7.12 
4.07 
3.31 
2.99 
2-78 
5.12 
3.01 
3.48 


73.63 


6.34 

7.31 

5.40 

5.62 

6.68 

7.70 

4.10 

4.57 

3.47 

4.00 

2.71 

3.02 

2.45 

2.82 

2.31 

2.66 

2.25 

2.51 

2.25 

2.58 

2.22 

2.48 

2.26 

2.61 

47.?9 
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The  following  miscellaneous  measurements  were  made  in  the  Pit  River  drainage  basin 
during  1905: 

CottontDood  Creekf  near  Lakeview,  Greg. — ^This  stream  is  tributary  to  Goose  Lake.  A 
measurement  was  made  June  28, 1905,  by  S.  G.  Bennett  and  J.  Y.  Toler,  one-half  mile  below 
Wilshire's  sawmill  and  10  miles  above  Lakeview,  Oreg. 

Width,  12.7  feet;  area,  4.7  square  feet;  mean  velocity,  1.55  feet  per  second;  discharge,  7.3 
second-feet. 

Corporation  diich J  near  LUcdy,  Cal. — ^This  ditch  diverts  water  from  the  South  Fork  of  Pit 
River  above  Likely,  Cal.  The  following  measurements  were  made  below  head-gate,  2 
miles  east  of  Likely,  Cal. : 

June  7:  Width,  5.7  feet;  area,  16.3  square  feet;  mean  velocity,  1.42  feet' per  second;  dis- 
charge, 23  second-feet. 

June  20:  Width,  5.6  feet;  area,  16.6  square  feet;  mean  velocity,  1.41  feet  per  second;  dis- 
chai^,  24  second-feet. 

September  6:  Width,  7.0  feet;  area,  19.9  square  feet;  mean  velocity,  1.46  feet  per  second; 
discharge,  29  second-feet. 

Duke's  diich,  near  Likdy,  Cal. — ^This  ditch  diverts  water  from  the  South  Fork  of  Pit 
River.  The  following  measurements  were  made  in  flume,  400  yards  below  head-gate,  by 
John  Y.  Toler: 

June  7:  Width,  3  feet;  area,  2.88  square  feet;  mean  velocity,  4.83  feet  per  second;  dis- 
chai^,  13.9  second-feet. 

Jime  20:  Width,  3  feet;  area,  2.3  square  feet;  mean  velocity,  4.25  feet  per  second;  dis- 
charge, 9.8  second-feet. 

Fitz  Hugh  Creek,  near  AJUuras,  Cal. — ^This  creek  is  tributary  to  Pit  River.  The  following 
measurements  were  made  at  Doten's  ranch,  10  miles  south  of  Alturas,  by  John  Y.  Toler: 

July  2:  Width,  8.5  feet;  area,  2.8  square  feet;  mean  velocity,  0.64  foot  per  second;  dis- 
chaiige,  1.8  second-feet. 

July  25:  Width,  8.4  feet;  area,  2.7  square  feet;  mean  velocity,  0.52  foot  per  second;  dis- 
charge, 1.4  second-feet. 

September  7:  Width,  7.0  feet;  area,  2.8  square  feet;  mean  velocity,  0.64  foot  per  second; 
dischai^,  1.8  second-feet. 

September  16:  Width,  8  feet;  area,  3.6  square  feet;  mean  velocity,  0.78  foot  per  second; 
discharge,  2.8  second-feet. 

Ganstad'a  diich,  near  Likely,  Cal. — ^This  ditch  diverts  water  from  the  South  Fork  of  the 
Pit  River.  The  following  measurements  were  made  at  head-gate,  2  miles  east  of  Likely, 
Cal.,  by  John  Y.  Toler: 

June  8:  Width,  6.6  feet;  area,  10.5  square  feet;  mean  velocity,  0.66  foot  per  second;  dis- 
charge, 6.9  second-feet. 

July  2:  Width,  6.6  feet;  area,  10.5  square  feet;  mean  velocity,  0.83  foot  per  second;  dis- 
charge, 8.7  second-feet. 

Oooch*8  ditch,  near  Lookout,  Cal. — This  ditch  diverts  water  from  Pit  River.  A  measure- 
ment was  made  250  yards  above  bridge  at  Lookout  on  June  13  by  John  Y.  Toler. 

Width,  14.5  feet;  area,  25  square  feet;  mean  velocity,  0.48  foot  per  second;  discharge,  12 
second-feet. 

E.  Lauer  and  Son's  diich  near  AUuras,  Cal. — This  ditch  diverts  water  from  Pit  River 
above  tlie  town  of  Alturas,  Cal.  A  measurement  was  made  in  flume  at  XL  ranch,  9  miles 
north  of  the  town  of  Alturas,  Cal.,  on  May  23,  by  Jno.  Y.  Toler. 

Width,  4.1  feet;  area,  0.89  square  foot;  mean  velocity,  1.60  feet  per  second:  dischai^e. 
1.42  second-feet. 

Pine  Creek  near  Alturas,  Cal. — ^This  stream  is  a  tributary  of  South. Fork  of  Pit  River, 
The  following  measurements  were  made  in  flume  100  feet  below  Gibbins  &  Muikey's  power 
house,  7  miles  east  of  the  town  of  Alturas,  Cal. 
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August  11:  Width,  2.2  feet;  area,  2.8  square  feet;  mean  velocity,  4.43  feet  per  second 
discharge,  12.4  second-feet. 

August  22:  Width,  2.15  feet;  area,  2.6  square  feet;  mean  velocity,  4.35  feet  per  second 
discharge,  11.3  second-feet. 

October  1:  Width,  2.3  feet;  area,  3.1  square  feet;  mean  velocity,  3.94  feet  per  second 
discharge,  12.2  second-feet. 

PU  River  at  Loohovi,  Cal. — ^The  following  measurements  were  made  during  1905  at  bridge 
on  county  road  east  of  town  of  Lookout,  Cal. 

June  13:  Width,  87  feet;  area,  217  square  feet;  mean  velocity,  0.71  foot  per  second;  dis- 
charge, 155  second-feet. 

July  7:  Width,  67  feet;  area,  112  square  feet;  mean*  velocity, 0.51  foot  per  second;  di^ 
charge,  57  second-feet. 

July  20:  Width,  40  feet;  area,  71  square  feet;  mean  velocity,  0.41  foot  per  second;  dis- 
charge, 29  second-feet. 

August  19:  Width,  8  feet;  area,  4.8  square  feet;  mean  velocity,  2.06  feet  per  second ;  dis- 
charge, 9.9  second-feet. 

Rush  Creek  near  Adin,  Cal. — ^This  stream  is  a  tributary  to  Ash  Creek.  The  following 
measurements  were  made  in  canyon  above  upper  end  of  Round  Valley  north  of  the  town  of 
Alturas,  Cal. 

July  18:  Width,  13  feet;  area,  9.7  square  feet;  mean  velocity,  0.56  foot  per  second;  dis- 
charge, 5.6  secoud-feet. 

Septeral)er  22:  Width,  9  feet;  area,  5.0  square  feet;  mean  velocity,  1.16  feet  per  second; 
dischai^,  5.8  second-feet. 

Van  Loam's  ditch  near  Likely ^  Cal. — ^This  ditch  diverts  water  from  the  South  Fork  of  Pit 
River.  The  following  measurements  were  made  below  head-gate,  2  miles  east  of  the  town 
of  Likely,  Cal. 

June  8:  Width,  7.8  feet;  area,  16.9  square  feet;  mean  velocity,  2.09  feet  per  second;  di^ 
chai^,  35  second-feet. 

June  20:  Width,  8.5  feet;  area,  14.9  square  feet;  mean  velocity,  1.68  feet  per  second;  dis- 
charge, 25  second-foet. 

Willow  Creek  near  Adtn,  Cal. — ^This  stream  is  tributary  to  Ash  Creek.  The  following 
measurements  were  made  at  bridge  on  county  road,  5  miles  south  of  the  town  of  Adin,  Cal. 

July  19:  Width,  8  feet;  area,  5.2  square  feet;  mean  velocity,  1.09  feet  per  second:  dis- 
charge, 5.7  second-feet. 

September  21:  Width,  8  feet;  area,  4.4  square  feet;  mean  velocity,  1.00  foot  per  aeoond; 
discharge,  4.4  second-feet. 

STONY  CllEEK  DRAINAGE  BASIN. 
DESORIFTIOH  07  BABOT. 

Stony  Creek  drains  a  portion  of  the  Coast  Range  and  flowing  in  a  northerly  direction  dift- 
charges  its  waters  into  the  Sacramento  River  near  Orland,  Cal.  It  has  numerous  tributa- 
ries, all  of  which  are  torrential  in  their  character.  Tlie  fonnation  on  the  higher  elevatioos 
is  of  granite  with  good  soil  covering  and  is  heavily  timbered.  In  the  lower  portion  of  th« 
drainage  basin  the  formation  is  shnle,  sandstone,  and  conglomerate,  with  heavy  growth  of 
brush  and  grass.  This  portion  of  the  basin  \s  used  extensively  for  pasturage,  the  soil  beic^ 
heavy,  it  packs  readily,  producing  a  large  per  cent  of  run-off.  The  mean  average  rainfall  u3 
the  higher  elevation  is  about  40  inches;  while  on  the  lower  roaches  it  is  20  inches.  The  piv 
cipitation  is  almost  wholly  in  the  form  of  niin,  with  some  snow  on  the  upper  reaches  whkh 
soon  melts  and  only  adds  to  the  flood  discharge. 

Tlic  gaging  station  on  this  stream  is  located  near  the  point  where  it  emei^ges  from  the  fom- 
hills  and  enters  thd  Sacramento  Valley. 
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8T0KY  CREEK  NEAR  TRUTO,  OAL. 

This  station  was  established  on  January  30,  1901,  by  Burt  Cole.  It  is  located  at  Julian's 
ranch,  7  miles  northwest  of  Fruto,  and  IJ  miles  above  the  prop>osed  mill-site  dam. 

The  channel  is  straight  for  200  feet  above  and  below  the  cable.  The  current  is  very 
swift  at  high  water  and  sluggish  at  low  water.  Neither  bank  is  subject  to  overflow,  but  at 
high  stages  of  tlic  creek  the  water  spreads  to  the  right  for  several  hundred  feet.  The  bed  of 
the  stream  is  of  gravel  and  is  subject  to  some  change. 

Discharge  measurements  are  made  from  a  car  and  cable.  The  initial  point  for  soundings 
is  tlie  eyel)olt  on  the  left  bank  to  which  the  cable  is  attached. 

Tlie  gage  is  in  two  sections.  During  liX)5  the  gage  was  read  twice  each  day  by  W.  H. 
Julian.  The  bench  mark  is  the  head  of  an  iron  bolt  set  in  the  rock  near  the  upper  gage; 
elevation,  14.00  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-wSupply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Diftchcwge  measuremefits  of  Stony  Cre^k  near  Fruto  y  Col.,  in  1905. 


Date 


Hydrographer. 


February  16 . . . 


O.  W.  Peterson. 


June  23 do. 


August  4 

September  8 . . . 
September  14 . . 
October  4 


Peterson  and  Lee. 

C.  H.Lee 

W.  B.  Clapp 

LeeandHawley.. 


! 


Width.  I 

Feet.    I 
130  j 
110  ! 
32 
33 
33  I 


Area  of 
section. 

Sq.ft.    I 
2(H 

«4| 
23 
32 
17 

2:j 


Mean 
velocity. 

;  I 

Ft.  per  sec. 
3.35 
1.52 
1.22 

.75  , 


Gage     > 
height. 

Feet.     ' 
5.13 
3.1)0  ' 
3.30 
3.22  j 
3.20 
3.24  I 


Dis- 
charge. 

Sec.-fl. 
6^ 


16.3 
14.1 
17.6 


1KB  177—06 11 
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iLi.' 


Aap-      >^'l.      <»c-l.       Nov.     Ii-r. 


Si 

i  - 
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4  * 

:. 

4  * 

4  ■" 

I.  J 

4  " 

14 

7  7- 

y. 

*  - 

17 

7  «* 

I* 

IV 

..   .    .      7  4 

JfJ 

t    X 

21 

»    •» 

'.7'. 

:i} 

''  S- 

24 

«*. .-, 

Z', 

7.  7 

2f, 

^1  u 

27 

(,  4JJ 

2S 

r,  3 

2** 

fi.  1 

;if» 

fi.  0 

31 

rill 

1  .- 

4  r 

4  ':• 

4  * 


•  4 

.V4 

.'..  3 
.-,.3 


4  '- 
4.1* 
4.'* 

4.S 

4.7 


4.*^ 

4.H 

4.7 
4-7 

4.n 
4.rt 

5.  r. 

4.'s 
4.H 
4.7 
4-6 


4^ 
4.' 

4*. 

■».  ■ 

4.: 

4.  4 
4.. 
4  ' 
4.- 
4  i 

4:- 

4  . 

4.: 

4-1 

4.: 

4  ■■ 
4.' 
4.-' 
3.  '* 

3  M 

3  ? 
3.*» 

3.H 

3.*^ 
3.7 
3.7 
3,7 


^4 
-4 

3  4 

4 

;».3 

o  3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.2 
3.2 


3  2 
\  2 


*-_ 

3.2 

r>  "* 

3.2 
3  2 
3.2 
3.1 
3.1 
3.1 
3.! 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 


x: 


0.2 
.*.  2 
i2 
3.2 

3.2 
0-2 


S.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3,2 


3-2 

3-2 

3  2 

,1-2 

3.2 

3.2 

3  2 

3.2 

G  2 

3.2 

t.2 
3,2 
3.2 
3-2 
3.2 
3.2 
3.2 
3-2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.3 
33 
3.3 
3.3 
3.3 
3.3 
3,3 
3.3    . 


X3 
3.3 
3.3 
3-3 
3.3 
3-3 
X3 
33 
3.3 
3.3 
33 
3.3 
3.3 
,i.Z 
3,3 
3.3 
3,3 
3.3 
3,3 
3.3 
3  3 
3.3 
3.3 
3.3 
3-4 
3.4 
3.4 
X4 
3,6 
3.6 


6,f 


3> 
If. 


Statif/n  mfiri^i  tnhU  for  Stotfj  ('r**h  ntnr  Fnifo,  CaL.  from  January  t  to  Dtermher  .if,  ICit^o. 


lMs<h;irtre. 

l);y*harc('. 

iH-V^fTt 

l)isohar¥?P. 

ho'iJSt, 

P 

iscliATgr 

Ffft. 

S/rOTiff  ffft. 

F*ft. 

Sf<f,n'l-ffft. 

Ffct. 

Secomi-fert. 

Ffft. 

Sfconti-fret 

3.  ir» 

10 

4.  :i\ 

:vV) 

a.  ») 

1.310 

7.60 

3.  l.V) 

li.'Jti 

14 

4.fi<l 

4<N> 

0.00 

1.4U0 

7.«) 

3,410 

3.  :M) 

2.J 

4.70 

4.'iO 

f».  10 

1,490 

8.00 

3,64*0 

3.  4<) 

34 

4.  SO 

7)41) 

6.20 

i.rvso 

8.20 

3,9i« 

.{.  .v» 

47 

4.  "JO 

:m 

6.30 

1.6H0 

8.40 

4,280 

3.rj» 

02 

.'..  00 

fiJO 

6.40 

1,780 

8.60 

4.600 

3  7(i 

SO 

.'..  10 

;           rvs> 

6.50 

1.880 

8.  SO 

4,930 

3.  ST) 

100 

.'».  20 

7.v»     , 

6.  GO 

1,080 

9.00 

5.270 

;j.'H) 

120 

:^.  30 

1          s:«j 

6.70 

!          2.090 

9.  "20 

,'>,«»^ 

4.  (XI 

l.Vl 

:..  4^) 

<KlL"> 

6.80 

2,200 

9.40 

fi.nui 

4.  10 

IV) 

.'..  .'.0 

<WI 

n.«) 

2.  .J  10 

9.60 

6. 400 

4.20 

210 

.">.  0  ) 

l.OliO 

7.00 

2, 420 

9.80 

6,800 

4.;«) 

2.V> 

:».  70 

1.140 

7.2^) 

2.660 

10.00 

7.2SO 

4.40 

:{(M) 

.').Sil 

l,22t) 

7.40 

2,900 

.N'oTK.  -Tlio  fihovo  tiiMo  is   j)asc«l  on  22  •lischarpo  measurome  its  made  during  1903-1905  iin<i  a 
fuirly  w.-jl  (l«Jin<<l  tluoiiKliout.     -Vbovt'  .1.7  foot  the  table  is  the  same  as  for  I9a4x 
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Estimated  monthly  discharge  of  Stony  Creole  near  Fruio,  CdL.,  for  1906. 
[Drainage  area,  760  square  miles.] 


Month. 


Discharge  in  second-feet. 


,  Maximum. 


January 

February 

Maivh 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


T 


6.700 

7,280 

5,720 

1,490 

1,680 

400 

80 

14 

14 

23 

62 

100 


Minimum.        Mean. 


7,280  I 


450 

685 

500 

450 

400 

80 

14 

10 

10 

14 

23 

62 


Totolin 
acre-feet. 


2,420 
1,471 
2,050 
870 
67fi 
206 
38.5 
12.4 
13.7 
16.3 
27.1 
88.1 


Run-ofl. 


656 


148,800 

81,700 

126,000 

61,770 

41,500 

12,260 

2,244 

762 

815 

1,002 

1,613 

4,187 


Second-feet  < 

r  sou 

mile. 


p«r«,ua«:J>Sggl.. 


472,700  I 


3.18 
1.04 
2.70 
1.14 
.888 
.271 
.048 
.016 
.018 
.021 
.036 
.090 


.862  I 


3.67 
2.02 
3.11 
1.27 
1.02 
.302 
.055 
.018 
.020 
.024 
.040 
.104 


11. 


FEATHER  RIVER  DRAINAGE  BASIN. 
DXBOBIPnOH  OF  BASIH. 

Feather  River  drains  a  portion  of  the  western  slope  of  the  Sierra  Nevada  extending 
east  nearly  to  the  Nevada  State  line,  a  distance  of  about  75  miles  and  north  and  south 
for  a  distance  of  from  30  to  40  miles. 

The  greater  portion  of  the  watershed  is  rough  and  mountainous  and  has  numerous 
tributaries  which  drain  the  slopes  of  the  higher  mountains.  Tlie  formation  in  the  southern 
and  eastern  part  of  the  basin  is  of  granite,  with  a  comparatively  deep  soil  co\  ering.  There 
is  also  a  considerable  urea  composed  of  lava  and  other  volcanic  matter  in  the  northern 
part  of  the  basin.  Numerous  meadows  and  valleys  also  exist,  whicli  tend  to  maintain  a 
steady  flow  during  the  dry  season.  The  soil  is  genemlly  porous  and  absorbs  the  moisture 
readily.  The  entire  watershed  is  well  covei-ed  with  a  growth  of  brush  and  timber,  much 
of  which  is  large  enough  to  make  lumbering  a  proR table  industry"-,  with  the  exception  of 
the  meadow  lands  and  valleys,  wliich  are  used  for  stock  ranges  and  grazing  lands.  There 
are  numerous  large  springs,  especially  in  the  lava  districts,  which  supply  a  more  or  less 
steady  flow  throughout  the  year.  These  are  especially  noticeable  on  North  Fork,  where 
there  are  perennial  springs  di.scharging  from  50  to  100  second-feet.  There  is  little  artiflcial 
storage  in  the  draini\ge  area,  and  the  wat<»r  used  for  irrigation  in  the  valleys  is  taken  from 
the  naturol  flow  of  the  streams. 

The  mean  annual  precipitation  is  probably  from  40  to  60  inches  and  is  well  distributed 
over  the  area.  It  falls  largely  in  the  form  of  snow,  but  disappears  in  the  early  part  of 
the  sunmier. 

FEATHER  RIVER  AT  OROTUXE,  OAL. 

This  station  was  established  January  1,  1902,  by  S.  G.  Bennett.  It  is  located  at  the 
northeast  edge  of  the  town  of  Orovillo,  Cal.,  where  Feather  River  breaks  from  the  foothills 
on  the  western  slope  of  the  Sierra  Nevada  into  Sacramento  Valley.  The  drainage  area  is 
3,640  square  miles. 

The  current  at  the  station  is  sluggi.sh  at  low  water  and  swift  at  high  water.  The  channel 
is  rough,  rocky,  and  not  subject  to  much  change. 
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Discharge  measurements  at  low  and  ordinary  stages  were  made  by  means  of  a  cable  and 
boat  500  feet  above  the  wagon  bridge.  High-water  measurements  were  made  by  means  of 
floats.  In  February,  1905,  a  cable  with  car  was  placed  about  1,000  feet  above  the  bridgi*. 
The  cable  has  a  span  of  about  400  feet.  The  initial  point  of  soundings  is  the  eyebolt  on  the 
left  bank. 

The  original  gage  was  previously  placed  by  the  United  States  Weather  Bureau  and  uswi 
by  them  for  a  number  of  years.  Readings  were  taken  on  this  rod  and  reported  by  the 
Weather  Bureau  when  there  was  danger  of  an  overflow  on  the  lower  Feather  and  Sacm- 
mento  rivers.  On  August  11,  1904,  a  new  gage  rod  was  put  in.  The  zero  of  this  rod  wai» 
placed  2  feet  lower  than  that  of  the  old  Weather  Bureau  rod  to  avoid  negative  readings  at 
low  stages  of  the  river.  This  rod  is  placed  at  the  wagon  bridge  on  the  left  bank  of  the 
stream  and  is  in  four  sections.  Three  of  the  lower  sections  are  bolted  to  rock,  and  the 
fourth  section,  for  registering  the  flood  stages,  is  nailed  to  the  bridge  pier.  In  DcK'ember, 
1905,  a  staff  gage  was  placed  at  the  station  50  feet  below  the  cable  on  the  left  bank.  Dur- 
ing 1905  the  gage  was  read  by  D.  G.  Page,  readings  being  taken  from  the  gage  at  the  bridgi*. 
The  bench  marks  are  as  follows:  (1)  A  point  on  rock  marked  with  white  ]>aint,  one-half  the 
distance  from  the  low-water  gage  to  the  high-water  gage  on  the  bridge  pier;  elevation,  12.25 
feet.  (2)  A  point  on  rock  mai*ked  with  white  paint,  35  feet  southwest  of  low-wat-er  gagv: 
elevation,  14.86  feet.  (3)  A  circle  of  white  paint  on  the  point  of  a  rock  15  feet  upstream 
from  the  70-foot  mark  on  the  cable;  elevation,  5.05  feet.  (4)  A  point  on  rock  markt*d 
with  white  paint,  4  feet  downstream  from  15-foot  mark  on  cable;  elevation,  27.16  fe<»t. 
The  elevations  of  bench  marks  Nos.  1  and  2  re>fer  to  the  datum  of  the  gage  at  the  bridge :  ek*- 
vations  of  bench  marks  Nos.  3  and  4  refer  to  the  datum  of  the  gage  established  in  December, 
1905. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  So, 
100,  and  134  of  the  United  States  Geological  Survey. 

Dischnrge  measurements  of  Feather  River  at  OroviUe,  Oal.j  in  190/i. 


Date. 


Febniftry  11. .. 
February  18 . . , 

May  16 

June  20 

August  1 

September  2 . . , 

October  7 

November  17. . 


Hydrographer. 


O.  W.  Peterson... 

....do 

W.  B.  Clapp 

O  .W.  Peterson... 
I'eterson  and  Lee . 

C.H.Lee 

Hawley  and  Lee... 
R.  S.  Hawley 


Width '  -^^^  of        Mean     '    Gage     '      I>i»- 
niai;n.   gegtion.      velocity.  ,  height,      charge. 


Feet. 
281 
279 
281 
273 
270 
268 
272 
270 


3,424 

2.22 

3,320 

2.08 

3,728 

2.28 

2,419 

1.13 

2,078 

.72 

2,005 

.62 

2,013 

.60 

1,960 

.62 

Feet. 

Sec.-fi. 

6.45 

7.6!*< 

6.10 

G.911 

6.65 

S.."rf|f> 

2.75 

2.T44 

L28 

l.lCCi 

.S6 

i.:«2 

.90 

I.L'JO 

.92 

1,:>I2 
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DaUy  gage  height j  in  feet,  of  Feather  River  at  OrovUle,  Col.,  for  1906. 


Day 

Jan. 

Feb. 

lilar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

1  10.0 

9.. 

6.9 

8.3 

7.15 

5.4 

2.1 

1.3 

0.95 

1.0 

1.0 

1.4 

2 

!    8.3 

11.3    , 

6.9 

8.05 

7.05 

5.25 

2.1 

1.25 

.9 

1.0 

1.0 

1.35 

3 

!     7.4 

10.25 

6.95 

8.15 

6.95 

5.2 

2.1 

1.25 

.9 

.95 

1.0 

1.2 

4 

6.65 

9.  as 

7.5 

8.1 

6.85 

5.2 

2.05 

1.2 

.9 

.95 

1.0 

1.15 

5 

6.8 

8.9 

7.75 

8.05 

6.75 

5. 15 

2.0 

.  1.15 

.9 

.95 

.95 

1.1 

6 

!    5.5 

8.95 

7.4 

8.0 

6.55 

5.0 

2.0 

1.15 

.95 

1.0 

.95 

1.0 

7 

'    5.5 

7.85 

7.0 

8.0 

6.45 

4.95 

1.95 

1.15 

.95 

1.0 

.95 

1.0 

8 

'    5.1 

7.4 

6.8 

8.05 

6.35 

4.95 

1.9 

1.1 

1.0 

1.0 

.95 

.95 

9 

1     4.5 

6.95 

6.75 

8.0- 

6.25 

4.9 

1.9 

1.1 

1.0 

1.1 

.9 

.95 

10 

1    4.2 

6.7 

6.6 

7.9 

0.15 

4.8 

1.85 

1.05 

1.0 

1.05 

.9 

.95 

11 

3.4 

6.5 

6.7 

7.8 

6.1 

4,7 

1.8 

1.05 

1.0 

1.05 

.85 

.95 

12 

3.3 

6.25 

7.&5 

7.7 

6.0 

4.6 

1.8 

1.05 

.95 

1.0 

.85 

1.0 

13 

!    3.2 

5.9 

10.25 

7.5 

5.85 

4.45 

1.75 

1.05 

.95 

1.0 

.85 

1.0 

14 

'  10.15 

5.6 

9.95 

7.5 

5.9 

4.2 

1.75 

1.0 

.9 

.95 

.85 

1.1 

15 

10.25 

5.4 

9.45 

7.5 

6.15 

4.1 

1.7 

1.0 

.9 

.95 

.9 

1.2 

16 

1    7.65 

6.4 

8.8 

7.4 

6.45 

3.9 

1.7 

1.0 

.9 

.95 

.9 

1.15 

17 

'    5.6 

6.35 

8.4 

7.4 

6.6 

3.8 

1.65 

1.05 

.85 

.95 

.9 

a  1.15 

18 

5.5 

6.35 

8.9 

7.45 

6.5 

3.7 

1.65 

1.05 

.85 

.95 

.9 

a  1.15 

19 

.7.4 

6.1 

12.5 

7.55 

6.45 

3.6 

1.6 

1.05 

.85 

1.0 

.9 

a  1.15 

20 

6.65 

7.8 

11.35 

7.35 

6.4 

3.45 

1.6 

1.1 

.9 

1.0 

1.0 

o  1. 15 

21 

7.35 

8.25 

11.35 

6.95 

6.4 

3.2 

1.6 

1.1 

.9 

1.0 

1.4 

ol.l 

22 

11.8 

7.75 

10.95 

6.7 

6.3 

3.15 

1.55 

1.1 

.9 

1.0 

1.3 

ol.l 

23 

,  11.95 

7.4 

10.8 

6.8 

6.3 

3.a5 

1.5 

1.2 

.95 

1.0 

1.3 

«1.1 

24 

10.5 

7.3 

10.7 

6.95 

6.3 

3.0 

1.5 

1.2 

.95 

1.0 

1.25 

1.1 

25 

9.8 

7.2 

9.95 

7.15 

6.25 

2.9 

1.5 

1.1 

.9 

.95 

1.2 

1.15 

26 

1    8.65 

7.1 

9.3 

7.3 

6.2 

2.8 

1.4.5 

1.0 

.9 

.95 

1.2 

1.15 

27 

7.9 

7.1 

9.a5 

7.45 

2.6 

1.45 

1.0 

.9 

.95 

1.1 

1.2 

28 

7.45 

7.0 

9.5 

7.5 

6.0 

2.5 

1.4 

1.0 

1.7 

.95 

1.1 

1.2 

29 

7.1 

10.65 

7.4 

5.95 

2.4 

1.4 

.95 

1.3 

1.0 

1.3 

1.3 

30 

6.85 

10.05 

7.3 

5.85 

2.3 

1.35 

'     1.0 

1.0 

1.0 

1.4 

1.36 

31 

6.75 

1 

1 

8.95 

5.66 

1.35 

1  '■" 

1.0 

01.36 

aEstln 

lated. 
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Station  raJting  iabUfor  Feather  River  at  Ormnlle,  CcH.^from  January  1  to  December  31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diacharge. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

Feet. 

Second-feet: 

Feet. 

Second-feet. 

0.90 

1,230 

2.70 

2,590 

4.40 

4,570 

7.20 

8.640 

1.00 

l,2a5 

2.80 

2,690 

4.50 

4,700 

7.40 

9,000 

1.10 

1,360 

2.90 

2,790 

4.60 

4,830    { 

7.60 

9,400 

1.20 

1,430 

3.00 

2,900 

4.70 

4,960 

7.80 

9,800 

1.30 

1,500 

3.10 

3,010 

4.80 

5,090    ' 

8.00 

10,300 

1.40 

1,570 

3.20 

3,120 

4.90 

5,220    1 

8.20 

10,740 

1.50 

1,640 

3.30 

3,230 

5.00 

5,350 

8.40 

11,260 

1.60 

1,710 

3.40 

3,340 

5.20 

5,630    1 

8.60 

11,780 

1.70 

1,780 

3.50 

3,450 

5.40 

5,910 

8.80 

12,340 

1.80 

1,850 

3.60 

3,570 

5.60 

6,190 

9.00 

12,900 

1.90 

1,925 

a.  70 

3,690 

5.80 

6,470 

9.50 

14,400 

2.00 

2,000 

3.80 

3,810 

6.00 

6,750 

laoo 

16,150    1 

2.10 

2,075 

3.90 

3,930 

1        6.20 

7,050 

10.50 

18,100    1 

2,20 

2,155 

4.00 

4,a'>0 

6.40 

7.350 

11.00 

20,100 

2.30 

2,235 

4.10 

4,180 

6.60 

7,660 

11.50 

22,500     j 

2.40 

2,315 

4.20 

4,310 

6.80 

7,980 

12.00 

25,100 

2.50 

2,400 

4.30 

4,440 

7.00 

8,300 

12.50 

28.100 

2.60 

2,490 

• 

Note.  --The  altovo  table  is 
defined  between  gage  lieights 
for  1904. 


based  on  21  discharge  measurements  made  during  1904  .5.    It  is  well 
0.85  foot  and  8  feet.    Above  gage  height  3.5  feet  the  table  is  the  i 


Estimaled  monUdy  discharge  of  Feather  River  at  OrovHUj  Cal.yfor  1905. 
[Drainage  area,  3,640  a  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August , 

September 

October 

November 

December 

The  year. 


Discha 

rge  in  secon 
Minimum. 

3,120 

i-feet. 

Total  in 
acre-fee  c. 

Run-off. 

iximum. 

Mean. 

Second-feet 
per^,g»are 

Depth 
in  inches 

24,800 

9,860 

606,300 

2.71 

3.12 

21,500 

5,910 

9,612 

533,800 

2.64 

2.75 

28,100 

7,660 

13,560 

833,800 

3.72 

4.» 

11,000 

7,820 

9,403 

559,500 

2.58 

2,8S 

8,^ 

6,260 

7,254 

446,000 

1.99 

2.29 

5,910 

2,235 

4,098 

243,800 

1.13 

1.26 

2,075 

1,535 

1,790 

110,100 

.492 

.5fi7 

1,500 

1,262 

1,364 

83,250 

.372 

,4.3 

1,780 

1,200 

1,273 

75,750 

.350 

.:i9U 

1,360 

1,262 

1,286 

79,070 

.353 

.107 

1,670 

1,200 

1,321 

78,610 

.363 

.4® 

1,670 

1,262 

1,385 

85,160 

.380 

.i> 

28,100 

1,200 

5,183 

3,735,000 

1.42 

19.23 

a  Revised  since  previous  reports. 


YUBA    RIVER    DRAINAGE    BASIN.  159 

HXaOEIXAHBOire  MEA8T7BEXEHT8  DT  PSATHER  UVER  SRAIHAOE  BA8IH. 

The  following  miscollanoous  ine&suivmeDts  wero  made  in  the  Feather  River  drainage 
basin  during  1905: 

Mohawk  Creek  Tiear  New  Mohawk,  Cd. — A  measurement  was  made  on  this  stream  on 
September  10,  1905,  just  above  its  junction  with  Middle  Fork  of  Feather  River  by  II.  A. 
Campbell. 

Width,  12.9  feet;  area,  16.9  square  feet;  mean  velocity,  1.18  feet  per  second;  discharge, 
20  second-feet. 

Middle  Fork  of  Feather  River  at  Mohawk  Valley,  Cal. — A  measurement  was  made  just 
above  mouth  of  Mohawk  Creek  on  September  10,  1905,  by  II.  A.  Campbell. 

Width,  10.0  feet;  area,  8.8  square  feet;  mean  velocity,  0.17  foot  per  second;  discharge, 
1.5  second-feet. 

Feather  River  at  Prait-vilU,  Oal.  —A  measurement  of  this  stream  was  made  November 
25  at  lower  end  of  Big  Meadows,  4  miles  southeast  of  Prattville,  Cal. 

Width,  61  feet;  area,  320  square  feet;  mean  velocity,  1.88  feet  per  second;  dischaige, 
601  second-feet. 

Grizzly  Creek  nrar  Beckwith,  Cal.  —This  stream  is  tributary  to  Middle  Fork  of  Feather 
River.  A  mea.sur(Mnent  was  made  December  17  one-half  mile  above  its  junction  with 
Middle  Fork  and  alK)ut  2i  miles  west  of  the  town  of  Beckwith,  Cal. 

Width,  4  feet;  area,  1.8  sf|uare  feet;  mean  velocity,  1.72  feet  per  second;  discharge, 
3.1  second-feet. 

Indian  Creek  Tiear  CreacerU  Mills,  Cal. — This  stream  is  tributary  to  North  Fork  of  Feather 
River.  A  measurement  was  made  December  14  at  lower  end  of  Indian  Valley,  one-half 
mile  Im  low  highway  bridge  on  Crescent  Mill  and  Taylorsville  road,  about  li  miles  below 
the  town  of  Crt»scent  Mills. 

Width,  45  feet;  area,  66  square  feet;  mean  velocity  1.15  foot  per  second;  dischaige, 
76  second-feet. 

YUBA  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Yuba  River  is  a  tributary  of  Feather  River,  which  it  enters  at  Marysville,  30  miles  above 
the  junction  of  Feather  and  Sacramento  rivers.  The  entire  drainage  area  of  this  river  is 
about  1,327  square  miles,  of  which  alx)ut  1,220  square  miles  are  above  the  gaging  station 
at  Smartsville.  Its  extreme  length  is  alx)ut  60  miles,  and  extreme  width  56  miles.  In 
the  lower  stretches  of  the  river,  at  the  location  of  the  present  gaging  station  and  in  the 
valley  below,  the  channel  has  been  filled  to  a  considerable  depth  with  debris  from  hydraulic 
mining. 

The  drainage^  basin  is  subdivided  into  5  small  basins,  namely:  North  Fork,  with  a  drain- 
age area  of  491.6  scjuare  miles;  Middle  Fork,  with  a  drainages  area  of  218  square  miles; 
South  Fork,  with  a  drainage  area  of  360  square  miles;  Deer  Creek,  with  a  drainage  area  of 
89.6  .square  miles,  and  Dry  Creek,  with  a  drainage  area  of  105.5  scjuarc*  miles.  The  latter 
tributary  dischai^»s  into  the  main  river  alxmt  5  miles  below  the  gaging  station.  The 
watershed  rises  gently  in  n)unded  and  broken  mountains,  to  the  cn\st  of  the  Sierra  Nevada, 
which  at  the  headwaters  of  the  Yuba  has  a  mean  elevation  of  about  8,200  feet,  with  peaks 
rising  to  a  height  of  9,100  feet.  From  Mount  Lincoln — a  peak  common  to  the  watersheds 
of  tlie  Yuba,  Americiin,  and  Truckee  rivers  -to  a  jK)int  about  21  miles  northeast  of  Mount 
WebiT,  the  summit  of  the  Sierra  Nevada  divides  the  waterslied  of  Yuba  River  from  that  of 
Truckee  River,  which  discharges  into  Humboldt  Basin.  Farther  north  from  Mount  Weber 
there  is  a  sc^condary  crest  which  divides  the  watersheds  of  Yuba  and  Feather  rivers,  the 
watershed  of  the  latter  stream  reaching  fartiier  east  to  a  less  elevated  divide  in  which  the 
passes  are  lower  than  those  of  the  easterly  crest. 
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The  western  and  lower  portions  of  the  Yuba  drainage  basin  are  composed  of  slate  and 
kindred  rock,  very  much  eroded  and  mei^ng  into  the  gravel  and  alluvial  deposits  of  the 
Sacramento  Valley.  The  upper  portions  of  the  basin  are  composed  principaUy  of  lavas 
and  granites,  all  deeply  eroded,  particularly  the  lavas.  A  stratum  of  serpentine  traverses 
the  Watershed  of  the  Yuba  River  in  a  direction  generally  parallel  with  the  crest  of  the 
Sierras.  The  North  Fork  rises  in  lavas  which  vary  much  in  composition  and  hardness, 
but  which  generally  have  a  deep  soil  covering,  with  timber  and  brush  growth.  The  Middle 
Fork  rises  in  similar  lavas  and  granite.  The  main  and  tributary  streams  fall  rapidl3'',  and 
their  canyons  head  well  up  in  the  mountains.  The  sides  of  these  canyons  are  covered 
with  timber  and  brush,  which,  with  the  deep  soil,  retain  the  moisture  and  feed  numeroufi 
perennial  springs.  In  the  case  of  the  North  Fork  this  is  particularly  noticeable.  The 
forests  of  its  watersheds  make  a  reliable  and  constant  stream.  The  mean  annual  precipi- 
tation for  the  basins  of  North  and  Middle  forks  is  about  54  inches.  Warm  rains  on  soft 
snow  sometimes  give  high  flood  dischaige,  but  snow  remains  on  the  higher  peaks  until 
midsummer.  The  headwaters  of  South  Fork  lie  upon  a  broad  granite  surface  into  which 
the  streams  have  not  cut  deeply  until  the  main  stream  reaches  a  point  16  miles  from  the  . 
summit,  where  it  drops  rapidly  into  a  deeply  eroded  canyon.  This  part  of  the  basin  has  a 
precipitation  annually  of  about  GO  inches.  The  entire  drainage  area  of  the  Yuba  contains 
nearly  100  small  glacial  lakes. 

YXniA  RIVEB  NEAE  SMAKT8VILLE,  OAL. 

This  station  was  established  June  2,  1903,  by  W.  II.  Stearns.  It  is  located  at  what  is 
called  **The  Narrows,"  1  mile  from  Smartsvi lie,  Cal.,  18  miles  from  the  Southern  Pacific 
Railroad  station  at  Wheatland,  Cal.,  and  20  miles  from  Marysville,  Cal. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the  station,  and  the  current 
is  swift  at  all  stages.  In  the  150  feet  above  the  cable  the  stream  has  a  fall  of  0.2  foot  and 
of  0.9  foot  in  the  200  feet  bslow.  Both  banks  are  high  and  rocky  and  are  not  subject  to 
overflow.  The  banks  widen  out  considerably  just  below  the  station.  The  bed  of  the 
stream  is  composed  of  gravel  and  sand — tailings  from  hydraulic  mining — and  is  constantly 
shifting.  After  the  rains  of  1904  it  was  found  that  the  bed  of  the  stream  had  been  lowered 
for  an  average  depth  of  2  feet. 

Dischaige  measurements  are  made  from  a  car  and  cable.  One  auxiliary  cable  is  stretched 
parallel  to  and  100  feet  upstream  from  the  main  cable,  and  a  second  one  is  located  150  feet 
below  the  station  cable  for  float  measurements.  The  initial  point  for  soundings  is  on  the 
left  bank  at  the  eyebolt  to  which  the  cable  is  fastened.  Frequent  dischaige  measurements 
are  made  on  account  of  continual  changes  of  the  river  bed.  These  changes,  however,  do 
not  materially  affect  dischaige  measurements  for  the  same  gage  height. 

The  gage  is  in  two  sections.  The  lower  one  is  bolted  to  the  rock  wall  on  the  left  bank  of 
the  river  and  the  upper  one  to  the  right  bank.  During  1905  the  gage  was  read  once  each 
day  by  J.  R.  McKeel.  Bench  marks  were  established  as  follows:  (1)  A  point  on  a  rock 
marked  with  white  paint,  12  feet  upstream  and  about  15  feet  to  the  left  of  the  right  eye- 
bolt;  elevation,  39.34  feet.  (2)  A  bolt  in  shelf  of  rock  marked  with  white  paint,  12  feet 
from  high-water  gage  on  right  bank;  elevation,  13.75  feet.  (3)  A  bolt  in  the  face  of  rock 
20  feet  upstream  from  the  cable  on  right  bank;  elevation,  16.60  feet.  EUevations  refer  to 
the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81 ,  100, 
and  134,  United  States  Geological  Survey. 

Discharge  rneasuretnents  of  Yuba  Rv^er  near  SmartsvUU,  Cal.,  in  1905. 


Date. 


Hydrographer. 


January  20.... 
February  12... 
February  13.. . 
February  26.. . 
March  5. ' do. 


J.R.McKecl.... 

....do 

O.W.Peterson. 
J.R.McKeel.... 


I 


March  15. do 

April  8 do 

April  24 do 

May  4 do 1 

May  13 do 

May  28 do 

Juiic  4 do 

June  16 do 

July  7 do 

July  20 do 

July  29 do 

July  31 j  O.  W .  Peterson, C.  11 .  Lcc . 

August  7 J .  R.  McKeel 

August  15 do 

August  21 do 

August  28 do 

September  5 do 

September  25 do 

October  8 Hawley  and  I.ee 

Oc-tober  30 J.  R .  McKeel 

October  30 do 

November  9.. do 

November  16.. do 

November  23.. do 

November  30. do 

December  6 do 

December  13 do 

December  29 do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per  fee. 

Feet. 

Sec.-ft. 

180 

688 

5.09 

6.70 

3,500 

175 

671 

4.69 

6.30 

3.147 

178 

665 

4.30 

6.25 

2,920 

180 

936 

5.76 

7.00 

5,397 

179 

836 

6.40 

6.60 

4,512 

180 

982 

6.02 

6.90 

5,914 

170 

1,060 

6.56 

7.00 

6,959 

170 

968 

6.64 

6.30 

6,423 

180 

868 

6.01 

5.80 

5,221 

180 

864 

5.94 

5.50 

5,132 

183 

883 

6.31 

5.75 

5.570 

180 

732 

5.40 

5.00 

3,955 

180 

652 

5.09 

4.50 

3,318 

155 

286 

3.58 

2.40 

1,025 

74 

165 

4.22 

2.00 

697 

73 

158 

4.01 

1.60 

634 

76 

137 

3.38 

1.64 

463 

68 

.137 

3.83 

1.50 

625 

62 

126 

3.78 

1.40 

476 

68 

140 

3.80 

1.50 

532 

62 

120 

3.68 

1.30 

442 

62 

120 

3.66 

1.30 

499 

57 

113 

3..% 

1.20 

402 

74 

115 

3.43 

1.45 

395 

66 

126 

3.62 

1.40 

456 

66 

125 

3.55 

1.35 

444 

63 

121 

3.48 

1.30 

420 

63 

117 

3.44 

1.20 

403 

&-) 

123 

3.  .56 

!.;« 

438 

150 

224 

3.70 

2.20 

830 

70 

140 

3.80 

1.60 

533 

68 

133 

3.65 

1.50 

486 

84 

167 

3.96 

1.90 

661 

_  -     - 
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Day. 


10.. 
11.. 
12.. 
13.. 
14.. 
16. 
16. 
17. 
18.. 
19. 
2D.. 
21. 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

9.0 

7.  a 

8.4 

9.4 

7.6 

8.5 

7.2 

7.9 

6.9 

8.5 

6.8 

7.6 

6.4 

7.2 

6.4 

7.0 

6.3 

6.S 

6.2 

6.6 

6.1 

6.0 

6.1 

6.3 

6.1 

6.2 

8.2 

6.1 

7.7 

6.1 

7.3 

6.0 

6.9 

7.0 

6.3 

7.0 

<i6.5 

6.9 

6.7 

8.5 

7.5 

7.4 

10.4 

7.1 

10.0 

6.9 

8.9 

6.8 

8.2 

6.9 

7.8 

7.0 

7.4 

6.9 

7.1 

6.8 

6.9 

6.8 
6.7 


Mar. 

6.7 
6.7 
6.6 
6.7 
6.6 
6.6 
6.5 
6.5 
6.4 
6.4 
6.3 
6.4 
7.3 
7.7 
6.9 
6.8 
6.6 
7.3 
11.3 
8.8 
9.4 
8.5 
7.9 
8.4 
8.0 
8.1 
8.0 
7.5 
8.4 
8.0 
7.3 


Apr. 

7.0 
7.0 
7.1 
7.1 
7.0 
7. 1 
7.3 
7.0 


6.5 
6.3 
6.3 
6.2 
6.2 
6.4 
6.0 
7.2 
6.3 
6.0 
6.0 
6.0 
6.1 
6.3 
6.6 
7.0 
7.4 
7.1 
7.0 
7.1 


May. 

6.5 
6.3 
6.1 
5.8 
5.7 
5.7 
5.6 
6.0 
6.2 
5.7 
5.7 
5.5 
5.5 
05.8 
6.1 
6.9 
7.0 
fi.9 
0.0 
6.8 
7.0 
6.3 
6.2 
6.0 
6.2 
6.5 
5.8 
5.7 
5.6 
5.5 
5.5 


er  near  Smar 

IStrOU, 

Col.,  J 

for 

1905. 

June. 

July. 

Aug. 

Sept. 

Oc 

t. 

Nov. 

IVc. 

5.5 

2.7 

1.6 

1.3 

.4 

1.4 

5.2 

2.7 

1.6 

1.3 

.4 

1.4 

:.: 

5.1 

2.6 

1.6 

«1.3 

.4         1.4 

1.7 

5.0 

a2.5 

1.6 

1.3 

.4          1.4 

1.7 

4.8 

2.5 

1.6 

1.3 

.4       «1.4 

1.6 

4.9 

2.4 

«1.6 

1.3 

.3          1.4 

i-fi 

5.0 

2.4 

1.5 

1.3 

.3          1.4 

1.6 

4.9 

2.3 

1.5 

1.3 

.4          1.3 

1.6 

4.9 

2.3 

1.5 

1.3 

01 

.4 

1.3 

1.0 

4.9 

2.2 

1.5 

«1.3 

.4 

1.3 

•  i.i 

5.2 

2.2 

1.5 

1.3 

.4          1.3 

L5 

.    5.0 

2.2 

1.5 

1.2 

.4       «1.3 

I.:, 

5.0 

2.1 

01.5 

1.2 

.4          1.3 

1-5 

4.7 

2.1 

1.5 

1.2 

.4          1.3 

]..-> 

4.7 

2.1 

1.4 

1.2 

0 1 

.3          1.3 

L.S 

4.5 

2.1 

1.4 

1.2 

.3          1.2 

1.6 

4.5 

2.0 

1.4 

01.2 

.3          1.2 

If. 

4.3 

2.0 

1.4 

1.2 

.4          1.2 

i*.n 

4.2 

2.0 

1.4 

01.2 

.4;    a,.4 

'2a\ 

4.0 

2.0 

«1.4 

1.2 

.4I       1.,^ 

2.4 

3.8 

1.9 

1.4 

1.2 

.4'       1.6 

-J) 

3.6 

1.9 

1.5 

1.2 

"  ] 

.4          1.4 

|_X 

3.4 

1.8 

1.4 

1.2 

.4          1.4 

i.»; 

3.3 

1.8 

1.4 

«  1.2 

.4          1.3 

l.»i 

3.2 

1.8 

1.4 

1.2 

.    1 

.4          1.4 

l.'i 

3.1 

1.7 

1.4 

1.2 

.5       a  1.6 

I.e. 

3.0 

1.7 

al.4 

1.5 

.4          l.S 

\.f 

2.9 

1.7 

1.3 

1.5 

a  ] 

.4          1.6 

\.^ 

2.8 

1.6 

1.3 

1.4 

<>  ] 

.4          l.S 

1.'. 

2.8 

1.6 

1.3 

1.4 

.4         2.2 

L^ 

1.6 

1.3 

l.S 

a  Gage  heights  estimated. 
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DaUy  discharge f  in  aecond-fe^t,  of  Yuba  Rwer  near  SmartmnJle^  Cal.,for  1906. 


Day. 


Jan.    I    Feb.       Mar. 


1 8,500 

2 '  7,000 

3 '  5,120 

4 1  4,300 

6 1  3,750 

^  6 !  3,570 

*  7 2,920 

8 ,  2,920 

9 2,770 

10 1  2,«30 

U !  2,510 

12 1  2,510 

13 1  2,510 

14 1  6,500 

15 '  6,350 

16 4,500 


17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


3,850 
2,850 
3,160 
3,500 
5,010 
12,850 
11,550 
8.520 
6,750 
5,800 
4,950 
4,350 
4,000 
3,820 
3,650 


5,200 
10,050 
7,650  I 
6,150  I 
7,680  I 
5,500 
4,670 
4,310  ! 
3,950  I 
3,600 
3,650  i 
3,147 
2,920  I 
2,780 
2,780 
2,750 
4,550 
4,650 
4,500 
8,400 
5,800 
5,250 
4,920 
4,800 
5,060 
5,397 
5,150 
4,950 


4,750 
4,750 
4,550 
4,750 
4,512 
4,512 
4,460 
4,460 
4,400 
4,650 
4,400 
4,700 
6,700 
7,850 
5,914 
5,710 
5,420 
6,800 
17,400 
10,320 
11,800 
9,700 
8,350 
9,500 
8,700 
8,^00 
8,700 
7,800 
9,720 
8,800 
7,350 


Apr.       May.      June. 


6,730 

6,730 

7,060 

7,060 

6,850 

7,160 

7,600 

6,960 

6,750 

6,900  I 

6,100  * 

5,770 

5,900 

5,700 

5,800 

6,190 

5,520 

8,000 

6,200 

5,620 

5,?20  , 

5, 720 

6,030  ' 

6.420 

7,055 

7,920 

8,800 

8,140 

7,920  ' 

8,140 


6,845 
6,440 
6,045 
5,470 
5,285 
5,285 
5,100 
5,850 
6,240 
5,285 
5,285 
4,920 
4,920 
5,470 
6,045 
7,700 
7,920 
7,700 
7,700 
7,480 
7,920 
6,440 
6,240 
5,850 
6,240 
6,845 
5,470 
5,285 
5,100 
4,920 
4,920 


4,920 

4,395 

4,225  ; 

4,060  ' 

3,745  I 

3,900 

4,060 

3,900 

3,900 

3,900 

4,395 

4,060 

4,060 

3,505 

3,595 

3,300 

3,300 

3,015 

2.880 

2,620 

2,375 

2, 145 

1,930 

1.825 

1,720 

1,620 

1,520 

1,420 

1,325 

1,325 


July. 

Aug. 
515 

Sept. 

1,235 

435  ' 

1,235 

515 

435' 

1,145 

515 

435  1 

1,060 

515 

435 

1,060 

515 

435 

980 

515 

435 

980 

480" 

435  , 

905 

480 

435 

OM 

480 

435. 

835 

480 

4,%5l 

835 

480 

435 

83.5 

480 

415 

770 

480 

415 

770 

480 

415 

770 

455 

415 

770 

455 

415 

710 

455 

415  1 

710 

455 

415 

710 

4.55 

415 

710 

4.55 

415 

650 

4.5.5 

415 

650 

480 

415 

600 

4.55 

415 

(iOO 

455 

415 

600 

4,55 

415 

555 

4.5.5 

415 

5,55 

455 

480 

555 

435 

480 

515 

435 

4.5.5 

515 

435 

455 

515 

iS5 

455 
455 
455 
4.55 
455 
435 
435 
455 
455 
455 
455 
455 
455 
4.55 
435 
435 
435 
455 
455 
455 
4.55 
455 
455 
455 
455 
480 
455 
455 
455 
455 
455 


455 
455 
455 
455 
455 
455 
455 
435 
435 
435 
435 
435 
435 
435 
435 
415 
415 
415 
435 
480 
515 
4.55 
455 
435 
455 
515 
600 
515 
600 
835 


Dec. 

710 
555 
555 
555 
515 
515 
515 
515 
480 
480 
480 
480 
480 
480 
480 
515 
515 
710 
710 
980 
710 
600 
515 
515 
515 
515 
515 
600 
650 
600 
600 


Note.— January  1  to  April  24  the  daily  discharge  was  obtained  indirectly.    From  April  25  to  December 
31  the  daily  discharge  was  obtained  from  a  rating  table  based  on  measurements  subsequent  to  April  24. 
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Efdimaied  moniJdy  discJiarge  ofYiiha  River  near  Smart^mlle.j  Cal.,  for  1005. 
[Drainage  area,  1,220  square  nilles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year . 


Discha 

rge  in  second-feet. 

Minimum.        Mean. 

- 

Total  in 
acre-feet. 

Rtrn-oH. 

Maximum. 

Second-feci 

Depth 
in  inches. 

12,850 

2,510 

4,903 

301,500 

4.02 

4-64 

10,050 

2,750 

5,008 

278,100 

4.10 

4.27 

17,400 

4,400 

7,107 

437,000 

5.83 

6.72 

8,800 

5,520 

6,751 

401,700 

5.53 

6.17 

7,1)20 

4,920 

6,071 

373,300 

4.98 

5-74 

4,920  1 

1,325 

3,101 

184,500 

2.54 

2-83 

1,235 

515 

782 

48,080 

.641 

.7» 

515 

43.5 

471 

28,960 

.386 

.445 

480| 

415 

429 

25,530 

.352 

.:c9e 

480 

43.5 

453 

27,850 

.371 

.42S 

835 

415 

474 

28,200 

.380 

.4.M 

980  1 

480 

566 

34.800 

.454 

..'05 

12,850 

415 

3,010 

2,170,000 

2.47 

33.  :M 

HI8CELLAKS0US  MEASUREMENTS,  TUBA  RIVER  DRAINAGE  BA8IH. 

Bay  Counties  Power  Company  jfume  near  Nevada  City,  Cal. — A  measurement  was  made  in 
the  flume  opposite  Purdon  bridge  over  the  South  Fork  of  Yuba  River  on  September  3,  190i5. 
by  H.A.Campbell. 

Width,  6  feet;  area,  13.5  square  feet;  mean  velocity,  5.11  feet  per  second;  dischai]g:e.  69 
second-feet. 

Middle  Fork  of  Yuba  River  near  Nevada  City,  Cal.— A  measurement  was  made  one4ialf 
mile  upstream  from  Freeman's  bridge  and  al)out  3  miles  north  of  Nevada  City  on  September 
4,  1905,  by  H.  A.  Campbell. 

Width,  22  feet;  area,  31  square  feet;  mean  velocity,  2.06  feet  per  second;  discharge,  64 
s<'eond-feet. 

North  Fork  of  Yuha  River  near  Goody exir 8  bar,  C(d. — A  measurement  was  made  on  this 
stix'am  S<^ptember  5,  1905,  from  the  downstream  side  of  the  wagon  bridge  at  Goodyears  bar 
by  H.  A.  C'arnpbell. 

Width,  44  feet;  area,  96  square  feet;  mean  velocity,  1.54  feet  per  second;  dist^hai^, 
149  second-feet. 

Noritt  Fork  of  North  Fork  of  Yuba  River  n^'xir  DoumieviUe,  Cal. —  This  stream  enters  the 
North  Fork  of  Yuba  River  at  Downievillc,  Cal.  A  measurement  was  made  1  i  miles  north  of 
Downieville  and  100  yards  above  its  junction  with  Middle  Fork  of  North  Fork  on  Septemlx»r 
6, 1905,  by  II.  A.  (^arnpb:'ll. 

Width,  10  feet;  area,  1S.5  square  feet;  mean  velocity,  0.36  foot  per  second;  dischai^,  t».7 
second-feet. 

A  measurement  was  made  30  yards  below  junction  of  Middle  Fork  of  North  Fork  of 
Yuba  River,  about  IJ  miles  north  of  Downieville,  Cal.,  on  September  6,  1905,  by  H,  A. 
Campbell. 

Width,  26  feet;  area,  37  square  feet;  mean  velocity,  0.73  foot  per  second;  dischaige,  27 
second -feet. 

Wheeler  flume  near  DoumieviUe,  Cal. —This  flume  takes  water  from  the  East  Fork  of  the 
North  Fork  of  Yuba  River.  A  measurement  was  made  on  Sept<^mbe^  6,  1905,  at  the  head- 
gate  three-fourths  mile  north  of  Downieville  by  H.  A.  Campbell. 

Width,  3.1  feet;  area,  2.3  square  feet;  mean  velocity,  1.91  feet  per  second;  discharp\ 
4.4  .second-feet. 
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Davis  ditch  near  DowniemHty  Cal. — ^This  ditch  is  taken  out  of  East  Fork  of  North  Fork 
of  Yuba  River  about  a  mile  above  Downieville.  A  measurement  was  made  one-half  mile 
below  the  head-gate  on  September  6,  190.5,  by  H.  A.  Campbell. 

Width,  3.0  feet;  area,  1.9  square  feet;  mean  velocity,  1.47  feet  per  second;  discharge, 

2.8  second-feet. 

East  Fork  of  North  Fork  of  Yuba  River  at  Donmieinlle,  Cal. — A  me-asurement  was  made 
on  Sept43mber  6,  1905,  10  yards  above  its  junction  with  North  Fork  of  North  Fork  of  Yriba 
River  at  Downieville  by  H  A.  Campbell. 

Width,  22  feet;  area,  29  square  feet;  mean  velocity,  0.59  foot  per  second;  discharge,  17 
second-feet. 

North  Fork  of  North  Fork  of  Yuba  Riret  at  DownievUle,  Cal. — A  measurement  was  made 
on  September  6,  1905,  on  this  stream  10  yards  above  its  junction  with  North  Fork  of  Yuba 
River  by  II.  A.  Campbell. 

Width,  28  feet;  area,  52  square  feet;  mean  velocity,  0.77  foot  per  second;  discharge,  40 
second-feet. 

A^orth  Fork  of  Yuba  R'lv^r  at  DownieviUe,  Cal. — A  measurement  was  made  from  the 
upstream  side  of  the  wagon  bridge  at  Downieville  on  September  6, 1905,  by  H.  A.  Campbell. 

Width,  40  feet;  area,  1S4  square  feet;  mean  velocity,  0.76  foot  per  second;  discharge, 
139  second-feet. 

South  Fork  of  North  Fork  of  Yuba  Rii'er  near  Sierra  Cityy  Cal. — ^A  measurement  was 
made  on  September  7,  1905,  by  II.  A.  Campbell,  about  one-third  of  a  mile  above  its  junc- 
tion with  the  Nortli  Fork  of  the  North  Fork  and  about  IJ  miles  east  of  Sierra  City. 

Width,  2.7  feet;  area,  2.5  square  feet;  mean  velocity,  0.^68  foot  per  second;  discharge, 
1.7  second-feet. 

Mining  company's  fume  near  Sierra  City,  Cal. — A  measurement  wa-s  made  on  September 
7,  1905,  by  II.  A.  Campbell,  about  1  mile  below  heading. 

Width,  2.5  feet;  area,  2.2  square  feet;  mean  velocity,  4.50  feet  per  second;  discharge, 

9.9  second-feet. 

North  Fork  of  North  Fork  of  Yuba  Rii'er  near  Sierra  CUy^  Cal. — A  mea.surement  was 
made  on  September  7,  1905,  by  H.  A.  CampMl,  about  one-half  mile  above  it-s  junction 
with  the  South  Fork  of  the  North  Fork  and  about  1  mile  east  of  Sierra  City. 

Width,  25  feet;  area,  41  square  feet;  mean  velocity,  0.56  foot  per  second;  discharge,  23 
second-feet. 

BKAll  RIVER  DRAINAGE   BASIN. 

DESCEIFTIOir  OF  BASIK. 

Bear  River  draias  an  area  of  287  square  miles  between  the  Yuba  and  American  rivers. 
Its  headwaters  do  not  reach  back  to  the  crest  of  the  range  so  that  it  seldom  receives  pre- 
cipitation in  the  form  of  liusting  snow.  It  is  torrential  in  character,  having  no  forest-ed 
areas  except  in  its  upper  portion.  The  rainfall  records  kept  by  the  Central  Pacific  from 
Auburn  to  Emigrant  Gap  are  indicative  of  the  precipitiation  in  the  southern  part  of  its 
basin.  A  28-year  record  at  Grass  Valley  in  the  northern  portion  of  its  watershed  gives  a 
mean  of  49.41  inches. 

BEAR  RIVEK  ABOVE  WHEATLAHB,  GAL. 

This  station  was  established  by  O.  W.  Peterson  on  October  8,  1904.  It  is  located  about 
800  feet  below  McCourtney  Crossing  and  8  miles  above  Wheatland. 

The  channel  is  straight  for  350  feet  both  above  and  below  the  station.  At  ordinary 
stages  the  velocity  is  moderate.  Neither  bank  is  subject  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  not  subject  to  any  material  change. 

Dischaiige  measurements  are  made  from  a  car  and  cable.  An  auxiliary  cable  is  located 
150  feet  downstream  and  parallel  to  the  large  one,  so  that  float  mea.surements  can  be  made 
at  very  high  water.  The  white-oak  tree  to  which  the  right  end  of  the  cable  is  fastened  is 
the  initial  point  for  soundings. 

The  gage  rods  are  300  feet  above  the  .station,  on  the  left  bank  of  the  river.  Two  of  the 
sections  are  bolted  to  the  rock  and  the  upper  section  is  nailed  to  a  tree.    During  1905  the 
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gage  was  read  once  each  day  by  Hennann  Emestus.  A  standard  United  States  Geolo?ir;»i 
Survey  bench  mark  is  sulphured  in  a  hole  drilled  in  the  rock  between  the  two  upper  secti:iL< 
of  the  gage;  elevation,  12.26  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  with  gage  height  and  diachaige  data  is  contained  in  Wftier- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  measurements  of  Bear  River  above  Wheatland j  Col.,  in  1905. 


Date. 


Februarys... 
February  13.. 
February  19.. 
February  24.. 

June  27 

July  30 

September  3 . . 
October  10. . . 


Hydrograpber. 


...... 


F.  R.  8.  Buttemer. 

do 

do 

....do 

O.  W.  Peterson 

Peterson  and  Lee. . 

C.H.Lee 

Uawley  and  Lee 


wiH+h     Area  of       Mean 
^^^^-  section,     velocity. 


Feet. 

I 
142 

1«. 
130 

139  ! 
42 
27  ' 

!!1 


Sq.ft.  \Ft.'peTitc. 
4.21 
3.62 
3.66 
3.50 
1.89 
.95 
L43 
2.15 


22S  I 
165  I 
172  I 
151  I 

391 
44  I 

20, 


Oa 
beifi 


Feet. 
5.10 
4.57 
4.66 
4.50 
3.42 
a  10 
3.24 
3.00 


Si 
43 


Daily  gage  height,  in  feet,  of  Bear  River  above  Wheatland,  Col.,  for  1905. 


Day. 


Jan.  [  Feb.     Mar.  i  Apr.     May.  !  June.  '  July.  '  Aug.     Sept.     Oct.     Nov.    Dec 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18., 
19., 
20. 
21. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


5.0 
4.8 
4.3 
4.2 
4.2 
4.1 
4.0 
3.9 
4.4 
4.2 
4.0 
3.9 
3.8 


5.6 
7.0 
4.9 
6.7 
7.0 
5.5 
5.1 
5.2 
5.0 
4.8 
4.9 
4.6 
4.5 


5.0 

4.4 

4.5 

4.3 

4.8 

4.7 

4.4 

5.0 

4.3 

4.8 

4.9 

4.7 

4.6 

5.1 

6.5 

4.9 

8.5 

4.7 

7.5 

4.6 

5.7 

4.5 

5.2 

4.5 

5.0 

4.4 

5.8 

4.4 

5. 6 

4.3 

5.5 

5..'i 

5.8 

4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.0 
4.0 
4.0 
4.2 
4.7 
4.6 
4.4 
4.4 
4.4 
4.9 
10.5 
6.8 
6.8 
5.9 
5.4 
5.9 
5.3 
5.5 
5.7 
5.4 
7.0 
6.2 
5.6 


05.45 
5.3 
5.0 
4.9 
4.8 
4.7 
4.6 
4.5 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.5 
4.4 
4.9 
4.9 
4.6 
4.7 
4.7 
4.5 
4.4 
4.3 
4.2 

"4.2 

a  4.  2 

a  4.1 
4.1 


14.1  I 
a4.2  I 

4.5 

4.2 
a4.4 
«4.5 

4.6 
04.7 

4.8 
a  4. 7 
a4.7 
04.7 
04.7 
04.7 
a  5.1 
0  5.5 
05. 5 
«5.2 
a  5.0 
05.0 
04.8 
04.6 
04.5 
(14.4 
a  4.3 
04.3 
04.2 
04.2 
04.2 
04.2 
04.2 


a4.1 
04.1 
04.1 
04.1 
04.1 
04.0 
a  4.0 
03.8 
a3.8 
03.8 
03.8 
a3.8 
03.8 
03.8 
03.8 
03.6 
03.6 
03.6 
03.6 
03.6 
«3.6 
03.6 
a3.6 
03.5 
a3.5 
03.5 

a5 

3.5 
3.4 
3.3 


3.2  I 
3.2' 
3.2: 
3.2 

3.2  I 
3.2 
3.1  ' 

3.1! 
3.1  , 

3.1I 
ai| 
3.1, 
3.1 1 

a2  i 
3.1 1 

3.1 
3.2 
3.1, 
3.1 

ai 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 


3.1 

3.1 
3.1 
3.1 
3.1 
3.1 
3.1  , 
3.1 
ai 
3.1 
3.1  1 
a35 
3.1  I 
3.4 
3.1  I 
ai 
ai  I 
ai  ' 
ai  i 
ai  I 
ai  I 
ai 
ai 
ai 
ai  . 
ai 
ai  j 
ai  I 
a3  : 
a2  |. 
I 


a2, 

a2 

a  2 

a2 

a4 

a2  I 

a2  1 

a2  I 

a2 

ail 

ai! 

ai 

ai 

ai 

ai 

ai 

ai 

ao 

ao 

ao 

ao 

ao 

ao 

ao 

a2 

ai 

ai 

ai 

a2 

ai 


ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ao 
ai 
ai 
ai 
ao 
ai 
ai 
ai 
ai 


3.1 

ao 

ao 

ao 

ao 

ao 

ao 

ao 

ao 

ao 

ao 

ao 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

ao 

ai 

ao 

ao 

ao 

ao 

ao 

a  35 

a  2 

a  2 

a5 


3  4 
Ai 
3  2 

ai 

XI 

ai 

ai 

AO 

ao 
ao 
ao 
ao 
ai 
ao 
ac." 
a  2 
a4 
as 
a2 
ai 
ao 
ao 
ao 
ao 
ao 
a4 
a  2 
as 


4.4  svci. 


a  Estimated. 
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Station  rating  table  for  Bear  River  above  Wheatland,  Cal.,  from  October  9,  lOO^j  to  December 

:U,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

'  hei^t. 

Discharge. 

1     Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Secondr-feet. 

1     Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.90 

10 

4.10 

328 

1       5.30 

1,106 

7.00 

3,250 

3.00 

20    1 

4.20 

375 

'        5.40 

1,200 

7.20 

3,575 

3.10 

33 

4.30 

425 

5.50 

1,300 

7.40 

3,910 

3.20 

49 

4.40 

475 

5.60 

1,405 

7.60 

4,265 

3.30 

69 

4.50 

530 

,        5.70 

1,515 

7.80 

4,635 

3.40 

92     1 

4.60 

585 

5.80 

1,625 

8.00 

5,020 

3.50 

118    ) 

4.70 

645 

5.90 

1,740 

8.20 

5,410 

3.60 

146 

4.80 

710 

6.00 

1,860 

8.40 

5,810 

3.70 

177 

4.90 

780 

6.20 

2,105 

8.60 

6,220 

3.80 

210 

5.00 

855 

6.40 

2,365 

8.80 

6,640 

3.90 

246 

5.10 

930 

6.60 

2,640 

9.00 

7,060 

4.00 

^  1 

5.20 

1,015 

6.80 

2,935 

Note.— The  above  table  i.j  based  on  11  discharge  measurements  made  during  1904-5.    It  Is  well 
defined  between  gage  heights  3.1  feet  and  5.1  feet.    Above  6  feet  the  table  is  a  rough  approximation. 

Estimated  monthly  discharge  of  Bear  River  above  Wheatland ,  Cal.,for  1904  flwrf  1906. 
[  Drainage  area,  263  square  miles.] 


Month. 


1904. 


OctolxrO-Sl. 
November... 
Dc'cember 


1905. 


January . . . 
February . . 

Manh 

April 

May 

June 

July 

August 

S<'i)t<»niU«r. 

OctolKT 

Novomlxir. 
D«HX'mlx'r . . 


The  >  par . 


Diseha 

rge  in  second 

Minimum. 

1 

-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Mean. 

Second-feet 
per^juar. 

Depth 
in  inches. 

7,060 

92 

550 

25,500 

2.13 

1.82 

1,300 

92l 

223 

13,270 

.848 

.946 

6,640 

118 

504 

30,090 

1.02 

2,21 

6,015 

210 

1,058 

65,060 

4.02 

4.64 

3,250  1 

425  ! 

975 

54,150 

3.71 

3.86 

10,210 

285 

1,300 

79,930 

4.94 

5.70 

1,250 

328  ' 

576 

34,270 

2.19 

2.44 

1,300 

328 

G15 

37,820 

2.34 

2.70 

328  1 

69 

193 

11,480 

.734 

.819 

49  ' 

33 

37.1 

2,281 

.141 

.163 

92 

33 

38.1 

2,343 

.145 

.167 

92 

20 

•       37.3 

2,220 

.142 

.158 

33 

20, 

32.2 

1,980 

.122 

.141 

118 

10 

23.8 

1,416 

.090 

.100 

92  1 

1 

20  j 

39.8 

2,447 

.151 

.174 

10,210  1 

10 

410 

295,400 

1.56 

21.06 

Note.— Discharge  estimated  for  mis.<<ing  gage  heights. 
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laSCELLANEOTTB  KEASUltEXEirTS  IN  BEAR  BIVER  DBAIHAGE  BASIN. 

South  Yuba  Mining  Company's  ditch  near  ColfaXf  Col. — This  ditch  is  taken  out  of  Bear 
River  2 J  miles  east  of  Colfax.  A  measureineDt  was  made  September  1,  1905,  one-eighth 
ot  a  mile  below  this  heading  in  flume,  by  H.  A.  Campbell. 

Width,  6.0  feet;  area,  11.8  square  feet;  mean  velocity,  2  54  feet  per  second;  discharge,  ?0 
second-feet. 

Bear  River  near  €olfaXj  Cal. — ^A  measurement  was  made  September  1,  1905,  oniM?ighth 
of  a  mile  below  intake  of  ttie  South  Yuba  Mining  Company's  canal  and  2J  miles  northeast 
of  Colfax,  by  H.  A.  Campbell. 

Width,  29  feet;  tirea,  17.8  square  feet;  mean  velocity,  1.45  feet  per  second;  diischai^,  26 
second-feet. 

Green  Horn  River  near  Colfax ^  Cal. — A  mea.surement  was  made  75  yards  above  the  junc- 
tion of  Big  Horn  and  Bear  rivers  and  about  3 J  miles  north  of  Colfax  on  September  1 .  190.1. 
by  11.  A.  Campbc>ll. 

Width,  10  feet;  area,  6.0  .s<|uare  feet ;  mean  velocity,  1.13  feet  per  second;  discharge,  (J.S 
second-feet. 

Bear  River  near  Colfcur,  Cal. — A  measurement  was  made  on  tliis  stream  on  September  1. 
1905,  about  100  yards  above  mouth  of  Green  Horn  River  and  3i  miles  north  of  Colfax. 

Width,  24  feet;  area,  21  square  foot;  mean  velocity,  2.05  feet  per  second;  dischaj^ge,  43 
second-feet. 

CACHE  CREEK  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Cache  Creek  drains  that  portion  of  the  eastern  slope  of  the  Coast  Range  directly  north 
from  the  Puta  Cn^ok  basin.  This  basin  is  long  and  narrow,  extending  from  northwest  U* 
southeast;  it  has  numerous  tributaries, of  which  North  Fork  is  the  largest.  Most  of  thi-s** 
tributaries  are  torrential  in  their  character,  but  the  flow  of  the  main  stream  is  regulatni 
largely  by  its  discharge  from  Clear  Lake,  which  is  fed  by  numerous  creeks  having  thtir 
source  in  the  higher  portion  of  the  drainage  basin.  The  lake  covers  an  area  of  65  squam 
miles,  and  has  a  drainage  area  of  417  square  miles.  The  streams  which  enter  Cache  Cn^  k 
below  Clear  Lake  are  practically  dry  during  the  summer  months.  There  are  large  culti- 
vated areas  on  the  west  side  of  Clear  Lake,  a  greater  portion  of  which  is  meadow  land  usi  d 
for  stock  raising.  There  are  two  gaging  stations  located  on  this  stream — one  at  Lower  I^k»» 
directly  at  the  point  where  the  stream  discharges  from  the  lake  and  one  at  Yolo  a  short  dis- 
tance below  where  it  emerges  from  the  foothills.  There  are  numerous  diversions  above  ih( 
gaging  station  at  Yolo  which  take  practically  the  entire  flow  during  the  summer  months, 
Tliis  water  is  used  for  irrigation  in  the  vicinity  of  Woodland  and  Yolo,  where  the  soil  is  rirh 
and  deep  and  susceptible  of  the  highest  state  of  cultivation. 

CLEAR  LAKE  AT  LAKEPORT,  CAL. 

This  station  was  established  in  January,  1901.  It  embraces  evaporation  for  both  ]&h' 
and  land.  The  lake  pan  is  hold  in  place  by  a  triangular  raft  placed  in  a  protect4»d  ami  «>f 
the  lake  and  anchored  in  such  a  manner  that  it  has  a  clear  swing,  adjusting  itself  to  th?- 
wind  so  one  of  its  angles  will  rut  the  water.  The  pan  is  submerged  to  within  an  inch  or 
so  of  the  water  surface.  The  land  pan  is  located  in  a  clear  open  space  and  set  in  the  ground 
so  that  its  top  is  fluvsh  with  the  ground  surface,  it  being  protected  by  a  small  wire  fena* 
that  it  may  not  be  disturbed.  These  pans  are  the  regulation  type,  as  referred  to  in  ("ir- 
cular  No.  4  of  instructions  for  observing  evaporation.  The  record  of  this  station  from 
January,  1901,  to  December,  1904,  was  published  in  Water-Supply  Paper  No.  134.  Th« 
observer  is  Mr.  D.  C.  Rumsey,  at  Lakeport,  CaL 
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Evaporation  record  of  Clear  Lake  at  Lakeporty  Cat.,  1906. 


Month. 


Evaporation  in 
inches. 


Lake.    I    Land. 


January. 
Februarj' 
March... 

April 

May 

June 

July 


0.60 

0.60 

.90 

1.10 

1.05 

1.15 

2.45 

2.85 

3.45 

3.70 

6.50 

7.00 

7.70 

8.90 

Month. 


August 

September 

October 

November 

December 

Annual 41.20 


Evaporation  in 
inches. 

Lake.    ;    Land. 

7.25  1 

8.45 

5.d5  i 

6.65 

3.10 

3.55 

1.30 

1.55 

.95 

1.05 

46.55 


OAOHE  CREBK  AT  LOWER  LAKE,  OAL. 

This  station  was  established  January  1,  1900,  by  S.  G.  Bennett.  It  is  located  three- 
fourths  mile  from  Lower  Lake,  Cal. 

The  channel  is  straight  for  150  feet  above  and  300  feet  below  the  station.  The  current 
has  a  moderate  velocity  at  ordinary  stages.  The  right  bank  is  low,  and  will  overflow  at  a 
gage  height  of  about  10  feet.  It  is  covered  with  a  thick  growth  of  willow  and  oak  trees  for 
100  feet  back  from  the  water\s  edge.  The  left  bank  is  high  and  rocky,  and  is  not  liable  to 
overflow.  The  bed  of  the  stream  is  composed  of  firm  gravel,  and  changes  only  slightly. 
Gravel  is  sometimes  washed  in  from  Siegler  Creek  300  feet  below  the  cable. 

Discharge  measurements  are  made  from  a  cable  300  feet  above  the  wagon  bridge.  The 
initial  point  for  soundings  is  a  small  tree  in  line  with  the  cable  on  the  left  bank,  28  feet 
from  tlie  tree  to  which  the  cable  is  attached. 

The  present  gage  is  a  vertical  plank  nailed  to  a  timber  driven  into  the  bed  of  the  river 
and  fastened  to  a  large  willow  tree  on  the  left  bank  100  feet  above  the  cable.  On  March 
25, 1903,  when  the  new  gage  was  put  in  place,  the  reading  was  5.7  feet.  The  old  gage  read 
4.4  feet  on  the  same  date.  During  1905  the  gage  was  read  once  each  day  by  Mr.  J.  H. 
Anderson.  The  bench  mark  is  a  nail  in  the  root  of  the  oak  tree,  to  which  cable  is  fastened 
on  the  left  bank;  elevation,  8.43  feet  above  the  datum  of  the  gage. 
IRR  177—06 12 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Cache  Creek  at  Lmoer  Lakey  Col.,  in  1905. 


Date. 


January  1 

January  7 

January  14a.. 
January  15 . . . 
January  22 . . . 
January  23  a.. 
January  24 . . . 
January  26... 
January  31 . . . 
February  la.. 
February  2  a.. 
Febraary  9... 
February  15.. 
February  21 . . 
February  27.. 

March  5 

March  11 

March  13a 

March  14 

March  20 

March  25 

March  31 

April  7 

April  15 

April  22 , 

April  29 

May6 

July  11 

September  29 . 

Octobers 

October  14 

October  21 

November  6 . . . 
November  11. . 
November  22 . , 
November  27 . . 


Hydrographer. 


J.  R.  Anderson 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do..... 

....do 

....do 

....do 

....do 

....do 

....do 

do 

O.  W.  Peterson. 

C.H.  Lee 

J.  R.  Anderson.. 

....do , 

do 

....do..... 

....do. 

....do 

....do 


Width. 


Feet. 
51 
51 
52 
52 
52 
56 
52 
53 
53 
60 
56 
56 
56 
56 
56 
56 
56 
60 
56 
59 
60 
60 


Area  of 
section. 


Sq.ft. 
138 
146 
159 
159 
178 
222 
ynp 
218 
229 
273 
254 
266 
254 
258 
256 
249 
234 
286 
248 
271 
296 
308 
306 


Mean 
velocity. 


Gaee 
height 


I      Di»- 
t-  I  charipp. 


Ft. 


56 

277 

56 

259 

56 

248 

56 

233 

54 

153 

53 

86 

48 

73 

48 

73 

48 

68 

48 

62 

48 

61 

48 

58 

48 

54 

per  sec. 
1.86  I 
2.05  I 
2.08  ; 
2.35 
2.61 
1.35  j 
2.86 
3.09 
3.27 
2.06 
3.11 
3.63  I 
3.34 
3.44 
3.38 
3.33  I 
3.24  ' 
2.18 
3.28 

3.52  . 
3.69  ' 
3.76 
3.63 
3.55  I 
3.42 
3.34 
3.24  : 

2.53  , 
.93 
.86 
.82 

.70 

I 
.50 

.46 

.41 

.37  1 


Feet. 

4.10 

4.20 

4.50  ; 

4.50  I 

4.90  ' 

5.60  ! 

5.40 

5.60 

5.80 

6.48 

6.20 

6.40 

6.20 

6.30 

6.20 

6.10 

5.80 

6.68  , 

6.06  I 

6.52  I 

6.90 

7.10 

7.00 

6.60  ' 

6.35  I 

6.10 

5.  SO 

4.30 

2-83 

2.70 

2.70 

2.60 

2.50 

2.45 

2.40 

2.30 


Sec.-fl. 

237 
300 
Xil 
373 
467 
299 

:*< 

5£.J 
790 
965 
S» 
8»v 

757 

SU 

1,092 

l.L» 

I.ICS 

»i 


3«7 
SO 
63 

m 

4S 

31 
2s 
24 

2U 


a  Backwater  from  Sieglor  Creek. 
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DaUy  gage  height,  infeety  of  Cache  Creek  at  Lower  Lake,  Gal.,  for  1905. 


Day. 


1 

4.1 

2 

4.1 

3 

4.15 

4 

4.2 

5 

4.2 

6 

4.2 

7 

4.2 

8 

4.2 

9 

4.2 

10 

4.2 

11 

4.2 

12 

4.2 

13 

4.3 

14 

4.5 

15 

4.5 

16 

4.7 

17 

4.76 

18 

4.75 

19 

48 

20 

48 

21 

4.9 

22 

5.85 

23 !. 

5.55 

24 

5.7 

25 

5.65 

26 

5.65 

27 

5.75 

28 

5.8 

29 

5.8 

30 

5.8 

31 

5.8 

Jan. 


Feb. 

6.5 

6.2 

6.25 

6.25 

6.35 

6.4 

6.4 

6.4 

6.4 

6.4 

6.3 

6.3 

6.3 

6.3 

6.2 

6.2 

6.3 

6.3 

7.0 

6.3 

6.3 

6.35 

6.35 

6.3 

6.25 

6.25 

6.2 

6.2 


Mar. 

6.2 

6.15 

6.15 

6.1 

6.1 

6.1 

6.05 

6.0 

6.0 

5.9 

5.8 

6.2 

6.45 

6.2 

6.2 

6.3 

6.4 

6.3 

6.6 

6.55 

6.7 

6.8 

6.8 

6.95 

6.95 

7.1 

6.95 

6.75 

7.2 

7.2 

7.1 


Apr. 

7.3 

7.1 

7.a5 

7.0 

7.0 

7.0 

7.0  . 

7.0 

6.9 

6.8 

6.8 

6.85 

6.75 

6.6 

6.65 

6.55 

6.45 

6.4 

6.5 

6.3 

6.35 

6.35 

6.3 

6.25 

6.25 

6.2 

6.2 

6.15 

6.1 

6.05 


May.    June.    July. 


5.9 

6.0 

6.0 

5.95 

5.90 

5.8 

6.05 

6.0 

5.9 

5.85 

5.8 

5.8 

5.8 

5.75 

5.75 

5.8 

5.7 

5.7 

5.7 

5.6 

5.6 

5.5 

5.5 

5.5 

5.45 

5.4 

5.4 

5.4 

5.4 

5.45 

').4 


I 


5.3 
5.3    I 
5.25 
5.25  I 
5.2 
5.2    j 
5. 15 
5.15 
5.1 
5.1 

5.a5 

5.0 

4.95 

4.95 

4.9 

4.9 

4.85 

4.85 

4.8 

4.8 

4.75 

4.75 

4.75 

4.7 

4.7 

4.65 

4.6 

4.6 

4.55 

4.5 


4.5 

4.5 

4. 45 

4.4 

4.4 

4.4 

4.4 

4.4 

4.35 

4.35 

4.3 

4.3 

4.25 

4.25 

4.2 

4.15 

4.15 

4.1 

4.1 

4.1 

4.05 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

3.95 

3.9 

3.9 

3.85 


Aug. 


3.8 

3.8 

3.75 

3.75 

3.7 

3.7 

3.7 

3.7 

^.7 

3.7 

3.65 

3.65 

3.65 

3.6 

3.6 

3.6 

3.55 

3.55 

3.5 

3.5 

3.5 

3.45 

3.45 

3.45 

3.4 

3.4 

3.35 

3.35 

3.35 

3.3 

3.3 


Sept.     Oct. 


3.25 

3.2    , 

3.2    I 

3.2 

3.2    I 

3.15  I 

3.15 

3.15  I 

3.1 

3.1    I 

3.1     ' 

3.05 

3.05 

3.05 

3.05 

3.0 

3.0 

3.0 

2.95 

2.95 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.85 

2.85 

2.8 


2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.5 


Nov. 


2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

14 

2.4 

2.4 

2.4 

2.5 

2.35 

2.4 

2.25 

2.3 

2.3 

2.35 

2.3 

2.65 

2.5 

2.5 


Dec. 


2.5 

2.5 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.36 

2.35 

2.35 

2.45 

2.45 

2.35 

2.45 

2.5 

2.5 

2.45 

2.4 

2.5 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 

2.6 

2.55 


Station  rating  tailefor  Cache  Creek  at  Lower  Lake,  Col.,  from  January  1  to  December  31, 

1905. 


Gage 
height. 

Feet. 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Note.— The  above  table  is  based  on  28  discharge  measurements  made  during  1905  and  during  the  lat- 
ter part  of  1904.    It  is  well  detined  throughout. 


Discharge. 

heiglt. 
Feet. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Second-feet. 

Second-fret. 

Second-feet. 

17 

3.40 

149 

4.50 

365    t 

5.60 

670 

27 

3.50 

163 

4.60 

390 

5.70 

701 

37 

3.60 

178 

4.70 

416 

5.80 

732 

48 

3.70 
1       3.80 

194 

4.80 

442    ■ 

5.90 

763 

59 

212 

4.90 

469    1 

6.00 

795 

71 

3.90 

232    , 

5.00 

496    ! 

6.20 

859 

83 

1        4.00 

252    ' 

5.10 

524 

6.40 

923 

95 

,        4.10 

274 

5.20 

.5.52    ' 

6.60 

988 

108 

1        4.20 

296 

5.30 

581 

6.80 

1,054 

121 

4.30 

318 

5.40 

610 

7.00 

1,120 

135 

1        4.40 

341 

5.50 

640 

7.20 

1,188 
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Estimated  morUhly  discharge  of  Cocke  Creek  near  Lower  Lake,  Ccd.,  for  1906. 
[Drainage  area,  500  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


748 

1,120 

1,188 

1.222 

811 

581 

365 

212 

128 

71 

54 

42 


Minimum,  i    Mean.    I 


274 

562 

610 

811 

610 

365 

222 

135 

71 

37 

12 

22 


1,222  I 


12 


448 

884 

933 

901 

702 

476 

294 

173 
98.5 
56.0 
30.1 
3n  7 


Total  in 
acre-feet. 


27,550 

49,100 

57,370 

58,970 

43,160 

28,320 

18,080 

10,640 

5,861 

3,443 

1,791 

1,888 


Run-off. 


426 


306,200 


0.896 
1.77 
1.S7 
1.98 
1.40 
.952 
.5SS 
.346 
.197 
.112 
.060 
ORl 


i.cn 

l.M 

2.16 

z.:\ 

1.61 
l.OB 
.67^ 

.129 
.1^7 
.070 


.853 


11.47 


OAOHE  CSEEK  NEAR  YOLO,  OAL. 

This  station  was  established  January  1,  1903,  by  S.  G.  Bennett.  It  is  located  at  the 
wagon  bridge  on  the  road  from  Woodland  to  Yolo,  about  1,000  feet  above  the  Southern 
Pacific  Railroad  bridge.  A  new  wagon  bridge,  which  greatly  improves  the  channel  con- 
ditions, was  erected  during  1904.  The  station  was  reestablished  on  the  new  bridge  EJecem- 
her  4,  1904. 

Numerous  diversions  are  made  from  Cache  Creek  above  this  station  which  take  pnacti- 
cAlly  all  of  the  sununer  flow.  The  channel  is  straight  for  1,000  feet  above  and  below  the 
station.  The  current  is  swift  at  ordinary  and  high  stages.  The  banks  are  steep  and  wooded 
and  their  height  has  been  increased  by  levees.  They  are  said  to  overflow  at  extreme  high 
water.  The  bed  of  the  stream  is  composed  of  earth  and  gravel,  with  a  little  sand,  and  is 
not  subject  to  any  material  change. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  Hie  initial 
point  for  soundings  is  the  end  of  the  bridge  on  the  right  bank. 

The  gage  is  a  staff  in  four  sections,  three  of  which  are  above  the  bridge  and  the  fourth  is 
bolted  to  the  face  of  the  concrete  abutment  on  the  right  bank.  During  1905  the  gage  was 
read  by  John  Woodard.  The  bench  mark  is  comer  of  top  of  concrete  abutment  to  whiclj 
the  high-water  section  of  gage  is  fastened  and  directly  over  gage;  elevation,  31.68  feet 
above  the  datum  of  the  gage. 


CACHE    CRRKK    DRAINAGE    BA81N. 


173 


Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Cache  Creek  near  YolOf  Col.,  in  1906. 


Date. 


Hydrographer. 


February  2 

Februarys 

Do 

February  4 

February  15 . . . 

May  16. 

June  5 

Tune  24 

August  3 

September  7... 
September  13 . . 
October  3 


OW.  Peteraon 

:....do 

do 

do 

do'. 

W.B.Clapp 

Peterson  and  Rodman. 

O.W.Peterson 

do 

C.H.Lee , 

W.B.Clapp 

Lee  and  Hawley 


Width. 

Area  of 
section. 

Mean 
velocity. 

hd^. 

Dl^ 
charge. 

Feet. 

Sq.ft. 

Ft.peraec. 

Feet. 

Sec.-ft. 

114 

1,255 

6.07 

n.75 

7,624 

107 

833 

5.83 

8.30 

4,860 

108 

890 

5.87 

&80 

5,227 

102 

630 

6.03 

7.06 

3,802 

94 

345 

4.39 

4.85 

1,516 

91 

275 

3.73 

4.05 

1,027 

89 

215 

3.25 

i.40 

699 

89 

151 

2.37 

2.60 

358 

87 

88 

1.47 

1.79 

129 

32 

19 

.67 

1.26 

13.0 

17 

7.3 

.64 

1.15 

4.7 

2 

.5 

.80 

1.09 

.4 

DaUy  gage  height  y  in  feet  y  of  Cache  Creek  near  Y6U>y  Cat.,  for  1905. 


Day. 

Jan. 

5.0 
4.05 
3.65 
3.45 
3.25 
3.1 
3.1 
3.05 
3.0 
3.0 
3.0 
2.95 
3.2 
9.95 
6.4 
5.3 
7.4 
7.0 
6.55 
5.3 
5.a5 
8.25 
15.55 
8.8 
9.2.5 
7.0 
6,2 
5.8 
5.4 
5.15 
5.0 

Feb. 

Mar. 

Apr. 

5.9 

5.8 

5.7 

5.6 

5.5 

5.4 

5.3 

5.2 

5.2 

5.1 

5.1 

5.05 

5.0 

5.0 

4.9 

4.9 

4.85 

4.8 

4.75 

4.7 

4.65 

4.6 

4.55 

4.5 

4.45 

4.4 

4.35 

4.3 

4.2.5 

4.2 

May. 

June. 

July. 

Aug. 

L8 
1.8 
L75 
1.75 
L7 
1.7 
1.7 
1.75 
1.8 
1.8 
1.75 
1.75 
1.7 
1.7 
1.65 
1.65 
1.65 
1.6 
1.6 
1.6 
1.6 
1.65 
1.55 
1.55 
.1.55 
1.5 
1.5 
L5 
1.45 
1.45 
1.4 

Sept. 

1.4 

1.4 

1.4 

1.35 

L3 

1.3 

1.25 

1.26 

1.2    ' 

1.15 

1.15 

1.1 

11 

1.1 

1.15 

1.1 

1.1 

1.1 

1.15 

1.15 

1.1 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

1.0 

Oct. 

1 

6.0 
•12.4 
9.05 
7.35 
6.4 
6.0 
5.6 
5.35 
5.2 
5.1 
5.0 
4.95 
4.9 
4.8 
4.8 
4.75 
5.3 
5.25 
5.2 
5.1 
5.0 
5.0 
4.95 
4.9 
4.85 
4.8 
4.8 
4.7 

4.7 

4.6 

4.6 

4.5 

4.5 

4.4.5 

4.4 

4.4 

4.35 

4.35 

4.3 

4.3 

5.65 

6.05 

5.85 

6.4 

6.2 

5.7 

6.0 

6.0 

5.a5 

5.9 

6.3 

6.2 

6.1 

6.05 

6.0 

5.9 

7.1 

6.85  , 

6.1 

4.2 

4.2 

4.2 

4.15 

4.15 

4.15 

4.1 

4.75 

4.5 

4.4 

4.3 

4.25 

4.2 

4.2 

4.15 

4.15 

4.1 

4.1 

4.1 

4.05 

4.05 

4.0 

4.0 

3.95 

3.95 

3.9 

3.9 

3.8 

3.8 

3.7 

3.7 

3.6 

3.6 

3.5 

3.6 

3.45 

3.4 

3.35 

3.3 

3.25 

3.2 

3.15 

3.1 

3.1 

3.05 

3.05 

3.0 

3.0 

3.0 

2.95 

2.9 

2.9 

2.85 

2.8 

2.8 

2.75 

2.7 

2.7 

2.65 

2.6 

2.6 



2.55 

2.5 

2.5 

2.5 

2.45 

2.45 

2.4 

2.4 

2.4 

2.35 

2.3 

2.25 

2.2 

2.2 

2.15 

2.15 

2.1 

2.1 

2.0 

2.0 

1.95 

1.9 

1.9 

1.85 

1.8 

1.8 

1.75 

1.75 

1.6 

1.6 

1.6 

1.0 

2 

1.0 

.3 

1  0 

4 

5 

6 

7 

8 

9 

10 

1.05 

11 

1.05 

12 

1  05 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2] 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Creek  dry  October  17  to  December  31. 
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Station  rating  table  for  C<iche  Creek  near  Yolo,  Cal.ffrom  January  1,  to  DectnAer  St,  1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

1     Gage 
1  helg&t. 

Feet. 

Discharge. 
Second-feet. 

hei^t. 

Discharge. 

Feet. 

Feet. 

Second^feet. 

Feet. 

Second-feei. 

1.00 

0 

2.60 

361 

4.40 

1,230 

7.60 

3,635 

1.10 

1 

2.70 

305 

4.60 

1,350 

7.80 

3,815 

1.20 

7 

2.80 

430 

4.80 

1,4m 

8.00 

4,000 

1.30 

17 

2.90 

467 

5.00 

1,610 

8.50 

4.475 

1.40 

32 

3.00 

506 

5.20 

1,745 

9.00 

4,970 

1.50 

53 

3.10 

650 

5.40 

1,885 

9.50 

5,470 

1.60 

76 

3.20 

595 

5.60 

2,025 

10.00 

5,980 

1.70 

100 

3.30 

640 

5.80 

2,170 

laso 

6,506 

1.80 

125 

3.40 

600 

6.00 

2,320 

11.00 

7,050 

1.90 

151 

3.50 

740 

6.20 

2,470 

11.50 

7,600 

2.00 

178 

3.60 

790 

1        6.40 

2,625    ! 

12.00 

8,150 

2.10 

206 

3.70 

840 

1        6.60 

2,785    1 

13.00 

9.300 

2.20 

235 

3.80 

890 

6.80 

2,945    1 

14.00 

10,500 

2.30 

265 

3.90 

945 

7.00 

3,110 

15.00 

11,700 

2.40 

296 

4.00 

1,000 

7.20 

3,280    1 

16.00 

12,950 

2.50 

" 

4.20 

1,110 

'        7.40 

1 

3,455 

Note.— The  above  table  is  based  on  12  discharge  measurements  made  during  1905.    It  is  well  defined 
between  gage  heights  0  and  5  feet. 

Estimated  monthly  discharge  of  Cache  Creek  near  YolOf  Cal.,  for  1905. 
[Drainage  area,  1,280  square  mll^.] 


Month. 


Discliarge  in  second-feet. 
Maximum.    Minimum.       Mean. 


January 12, 390 

February \  8,610 

March 3,195 

April 2,245 

May !  1,448 

June I  790 

July i  344 

August I  125 

September 32 

October !  1 

November 0 

December '  0 

The  year '  12, 390 


1,415 

1,170 

1,110 

840 

361 

76 

32 

0 

0 

0 

0 


2,313 
2,142 
1,969 
1,576 
1,058 
542 
214 
86.5 
7.1 
.32 
0 
0 


Totelta 
acre-feet. 


142,200 

119,000 

121, 100 

93,780 

65,050 

32,250 

13,160 

5,319 

423 

20 

0 

0 


Run-ofT. 


Second-foet 
per  SQuare 


502,300 


1.81 

1.67 

1.54 

1.23 
.827 
.423 
.167 
.068 
.0055 
.00025 

0 

0 


Depth 
in  inches. 


.645 


2.09 

1.74 

L78 

1.37 
.9S3 
.472 
.192 
.078 
.0061 
.001^9 

0 

0 


&G8 


Note.— Estimates  January  1  to  February  10  are  subject  to  oonsiderable  error  owing  to  the  scouring 
and  filling  at  this  section  during  high  water. 
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XIBOSLLAVBOirB  KEASTmXHXirTB  ht  oaohe  okbbk  dhaihags  BAsnr. 

denser  Creek  near  Upper  Lake^  Cat. — ^Thia  stream  discliaigea  into  Clear  Lake.  A  meas- 
urement was  made  July  12  by  O.  W.  Peterson,  one-third  of  a  mile  above  town  of  Upper 
Lake. 

Width,  9.2  feet;  area,  5.5  square  feet;  mean  velocity,  0.49  foot  per  second;  dischai^,  2.7 
second-feet. 

CoU  Creek  ai  Kelseytnlle,  Cal. — ^This  stream  discharges  into  Clear  Lake.  A  measurement 
was  made  July  11,  1905,  by  O.  W.  Peterson,  near  Kelsejrville  and  Lower  Lake  road,  three- 
fourths  of  a  mile  below  Kelseyville. 

Width,  11.5  feet;  area, 4.3  square  feet;  mean  velocity,  1.00  foot  per  second;  discharge,  4.3 
second-feet. 

Capay  ditch  ai  Capay,  Cal. — This  ditch  diverts  water  from  Cache  Creek.  The  following 
measurements  were  made  at  head  of  ditch  at  Capay  by  O.  W.  Peterson. 

Juno  19:  Width,  18.8  feet;  area,  34  square  feet;  mean  velocity,  1.80  feet  per  second; 
dLschaige,  61  second-feet. 

August  2:  Width,  18.8  feet;  area,  21  square  feet;  mean  velocity,  1.57  feet  per  second; 
gage-height,  1.10  feet;  discharge,  33  second-feet. 

Kelsey  Creek  near  KeUeyiHUf  Cal. — This  stream  discharges  into  Clear  Lake.  A  meas- 
urement was  made  July  11  by  O.  W.  Peterson,  IJ  miles  above  Kelsey  Creek  Mill,  about  3J 
miles  above  the  town  of  Keliteyville. 

Width,  16.5  feet;  area,  9  square  feet ;  mean  velocity,  1.29  feet  per  second;  discharge,  11.6 
second-feet. 

Afiddle  Creek  near  Upper  Lake,  Cal. — Tliis  stream  discharges  into  Clear  Lake.  A  meas- 
•  urement  was  made  July  12  by  O.  W.  Peterson,  IJ  miles  above  the  town  of  Upper  Lake  in 
sec.  31,  T.  15  N,  R.  9  W,  M.  D.  M. 

Width,  9.9  feet;  area,  8.3  square  feet;  mean  velocity,  0.48  foot  per  secx)nd;  dischaige,  4.0 
sccx)nd-feet. 

Moore' 8  ditch  near  Woodland ,  Cal. — ^The  following  measurements  were  made  at  Walker 
Bridge,  one-half  mile  below  canal  heading: 

June  3:  Width,  21.6  feet;  area,  89  square  feet;  mean  velocity,  0.90  foot  per  second;  dis- 
charge, 80  second-feet. 

June  3:  Width,  20  feet;  area,  102  square  feet;  mean  velocity,  1.69  feet  per  second;  dis- 
charge, 172  second-feet. 

June  17:  Width,  24.5  feet;  area,  72  square  feet;  mean  velocity , 0.83  foot  per  second;  gage 
height,  4.20  feet;  discharge,  60  second-feet. 

June  17:  Width,  26  feet;  area,  89  square  feet;  mean  velocity,  1.13  feet  per  second;  gage 
height,  4.80  feet ;  discharge,  101  second-feet. 

June  17:  W^idth,  35  feet;  area,  119  square  feet;  mean  velocity,  1.36  feet  per  second;  gage 
height,  5.55  feet ;  discharge,  162  second-feet. 

June  21 :  Width,  25.2  feet;  area,  74  square  feet;  mean  velocity,  1.65  feet  per  second;  gage 
height,  5.45  feet;  discharge,  122  second-feet. 

August  2:  Width,  19.8  feet;  area,  87  square  feet;  mean  velocity,  1.14  feet  per  second; 
gage  height,  4.40  feet;  discharge,  99  second-feet. 

AMERIC^AN    RIVER  DRAINAGE   BASIN. 

DSSORIFTIOH  OF  BA8IK. 

American  River  drains  an  area  of  about  2,000  square  miles  of  the  western  slope  of  the 
Sierra  Nevada.  This  drainage  basin  lies  between  those  of  the  Bear  and  Yuba  rivers  on 
the  north  and  that  of  Coasunmes  River  on  the  south.  It  has  three  main  forks,  heading 
in  the  summit  of  the  range,  which  reaches  an  elevation  of  about  9,000  feet.  The  country 
lying  between  these  main  forks  is  drained  by  numerous  small  tributaries.  The  formation 
in  the  higher  and  greater  portions  of  this  basin  is  of  granite,  with  a  considerable  timber 
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growth.  T^e  flow  is  rather  torrential  during  the  winter  months,  due  to  the  large  are&  of 
barren  and  sparsely  timbered  country  in  the  lower  portion  of  the  watershed.  The  pre- 
cipitation on  the  higher  elevations  is  in  the  form  of  snow,  which  usually  melts  late  in 
the  spring.  Rainfall  records  have  been  kept  along  the  line  of  the  Central  Pacific  Railroad, 
which  follows  the  ridge  to  the  north  of  North  Fork. 

The  mean  annual  rainfall  at  Auburn  is  33.40  inches,  that  at  Colfax  47.4  inches,  and  at 
Cisco  and  Emigrant  Gap  about  50  inches.  At  Georgetown,  between  North  and  Middle 
forks,  a  30-year  record  has  an  average  of  56.72  inches,  and  at  Placerville,  above  South 
Fork,  another  of  about  the  same  length  shows  43.58  inches. 

There  are  several  small  lakes  in  the  upper  reaches  of  this  basin,  the  storage  capacity  of 
a  few  having  been  increased  by  the  construction  of  low  dams  at  their  outlets.  This  stored 
water  is  used  for  mining  purposes  during  the  low-water  flow  and  is  used  entirely  within 
the  drainage  basin. 

AMEKICAN  EIVEIl  NEAIL  FAIR0AK8,  GAL. 

This  station  was  established  November  3,  1904,  by  O.  W.  Peterson.  It  is  ]ocat4^  at 
Fairoaks  Bridge,  near  Fairoaks. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  At  ordinary  stages 
the  velocity  is  sluggish.  The  right  bank  is  not  subject  to  overflow.  At  times  of  very 
high  water  the  left  bank  is  subje<.'t  to  overflow  and  a  second  channel  is  formed.  TTie  bed 
of  the  stream  is  composed  of  gravel,  and  is  subject  to  slight  changes  at  times  of  high  water. 
At  ordinary  stages  the  river  is  about  210  feet  in  width  and  averages  over  4  feet  in  depth. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  TTie  ver- 
tical face  of  the  right  abutment  is  4  feet  from  the  initial  point  for  soundings. 

The  gage  is  a  staff  nailed  to  one  of  the  piles  at  the  upper  side  at  the  right  end  of  Fair- 
oaks Bridge.  During  1905  the  gage  was  read  twice  each  day  by  W.  F.  Bailey,  jr.  TTie 
bench  mark  is  a  nail  driven  in  the  guard  rail  over  the  upstream  center  pier;  elevation, 
31.00  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in 
Water-Supply  Paper  No.  134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  American  River  near  Fairoaks ^  Cal.,  in  1905. 


Date. 


J  anuary  26  . . 
January  26.. 
February  2.. 
February  11. 
February  17. 
February  22. 

May  17 

June  28 

July  29 

September  4. 


Hydrographer. 


Width. 


F.  R.  S.  Buttemer. 

....do 

....do 

....do.. 

....do 

.do 

W.  B.  Clapp 

O.  W.  Peterson 

Peterson  and  Lee.. 
C.H.  Lee 


Feet. 
356 
3^ 
373 
353 
354 
355 
370 
260 
167 

'las 


Area  of 
section. 


Sq.ft. 
1,648 
1,648 
2,891 
1,505 
1,544 
1,778 
2,864 
993 
694 


Mean  Qase 

velocity,  i  height. 


Ft.  per  sec. 
2.41 
2.42 
4.35 
2.09 
2.19 
2.67 
4.34 
L53 
.56 
.20 


Feet. 
4.52 
4.49 
7.55 
4.08 
4.22 
4.90 
7.35 
2.88 
1.46 


Di»- 
charge. 

Sec.-ft. 

3,971 
3,994 
12,580 
3.  KM 

3,3r> 

4.7t? 
12,3*> 

3ie 
119 
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DaUy  gage  heighiy  in  feet  j  of  American  River  near  Fairoaks,  Col.,  for  1906. 


Day. 


1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


Jan. 

Feb. 

Mar. 

Apr. 
5.95 

May. 
6.0 

June. 
4.6 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

6.1 

4.25 

4.6 

2.85 

1.4 

0.9 

0.95 

0.95 

1.35 

5.25 

7.6 

4.6 

6.15 

6.1 

4.55 

2.75 

1.4 

.9 

.9 

.95 

1.26 

3.95 

5.85 

4.6 

5.95 

5.9 

4.45 

2.7 

1.4 

.9 

.95 

.95 

1.2 

3.65 

5.05 

4.55 

6.0 

5.6 

4.55 

2.7 

1.4 

.9 

.95 

.95 

1.25 

3.5 

6.65 

4.6 

6.15 

5.55 

4.45 

2.66 

1.35 

.85 

.95 

.95 

1.1 

3.35 

5.5 

4.6 

6.0 

5.5 

5.1 

2.6 

1.35 

.9 

.95 

.95 

1.15 

3.6 

4.9 

4.6 

6.15 

5.6 

5.15 

2.5 

1.35 

.9 

.95 

.95 

1.2 

3.6 

4.45 

4.6 

5.75 

5.55 

5.2 

2.5 

1.35 

.9 

.9 

.95 

1.15 

3.0 

4.25 

4.5 

5.65 

5.8 

5.35 

2.4 

1.3 

.85 

.95 

.95 

1.15 

3.1 

4.2 

4.3 

5.8 

5.5 

4.6 

2.3 

1.3 

.9 

.9 

1.0 

1.15 

3.0 

4.1 

4.4.> 

5.5 

5.2 

4.7 

2.2 

1.3 

.9 

.95 

1.0 

1.0 

3.0 

4.05 

4.6 

5.65 

5.2 

4.6 

2.15 

1.3 

.8.5 

.95 

1.0 

1.0 

2.95 

3.85 

4.8 

4.85 

5.0 

4.35 

2.05 

1.3 

.9 

.95 

1.0 

.9 

3.5 

3.7 

5.1 

5.25 

5.55 

4.1 

2.0 

1.25 

.9 

.95 

.95 

.95 

4.66 

3.6 

5.15 

5.1 

6. 15 

4.2 

1.9 

1.25 

.9 

1.0 

.95 

1.0 

4.  .55 

3.4 

4.55 

4.85 

6.7 

4.0 

1.8 

1.25 

1.0 

.95 

1.0 

1.1 

3.9 

4.35 

4.75 

4.7 

6.95 

3.85 

1.8 

1.25 

.m 

.95 

1.05 

1.1 

3.85 

4.25 

4.9 

4.55 

6.65 

3.8 

1.7 

1.25 

1.0 

.95 

.9 

1.15 

3.95 

4:15 

10.5 

4.65 

6.5 

3.8 

1.65 

1.2 

.9 

.95 

1.0 

1.2 

3.9 

6.15 

7.45 

4.9 

6.4 

3.8 

1.6 

1.2 

.95 

.95 

1.05 

1.1 

4.1 

5.2 

7.1 

5.4 

5.95 

3.85 

1.55 

1.2 

.95 

.95 

1.0 

1.05 

4.8 

4.8.1 

6.7 

6.5 

5.3 

3.  .55 

1.5 

1.2 

.9 

.95 

1.15 

1.05 

6.85 

4.6 

6.1 

7.4 

5.5 

3.7 

1.5 

1.2 

.95 

.95 

1.0 

1.2 

6.4 

4.5 

6..W 

8.85 

5.7 

3.3 

1.6 

1.1 

.95 

.95 

1.15 

1.3 

5.4 

4. 55 

6.3 

7.65 

6.1 

3.15 

1.45 

1.1 

.9 

1.0 

1.0 

1.2 

4.45 

4.9 

6.5 

7.1 

5.0 

3.1 

1.45 

1.1 

.9 

.95 

1.1 

1.3 

4.25 

4.7 

6.8 

6.6 

5.5 

2.9 

1.45 

1.1 

.95 

.05 

1.0 

1.4 

3.9 

4.75 

6.4 

6.7 

5.35 

2.8 

1.45 

1.0 

.95 

1.0 

1.4 

1.4 

3.8 

6.85 

6.8 

4.75 

2.75 

1.45 

1.0 

.95 

.95 

1.75 

1.66 

3.75 

6.35 

6.75 

4.5 

2.7 

1.4 

1.0 

.95 

.95 

1.5 

1.7 

3.85 

^stimat 

5.95 
ed  July 

2-28;  J 

4.15 

1.4 

1.0 

1.45 

i 

?ight8 

ulySOl 

toSopt< 

3mber2 

;  Nove 

mber  1- 

-9. 

Station  rating  table  far  American  River  near  Fairoaks  ^  Gal.,  from  November  ^  to  December  31, 

1904. 


he'lght. 

Feet. 
2.40 
2.50 
2.60 


Discharge. 

Second-feet. 
700 
790 


(hige 
fht. 


heigl 


Feet. 
2.70 
2.80 
2.90 


Discharge. 


heilft.     Discharge. 


Second-feet. 

Feet. 

990 

3.00 

1,090 

3.10 

1,190 

3.20 

Second-feet. 
1,300 
1,410 
1,.540 


,«^ft.   !  Discharge. 


Feet. 
3.30 


Second-feet. 
1,680    , 


Note. 
curve. 


-The  above  table  is  based  on  2  discharge  measurements  made  during  1904,  and  on  the  1905 
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Station  rating  table  for  American  River  near  FairoaJc8j  Col.,  from  January  1  to  December  31, 

1905. 


Gage 
height. 

1 
Discharge. 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
heii^t. 

Discharge. 

Gage 
height. 

Dischai^. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feeL 

0.80 

90 

2.20 

840 

3.60 

2,410 

6.00 

7,450 

0.90 

120 

2.30 

920 

3.70 

2,555 

6.20 

8.040 

1.00 

155 

2.40 

1,005 

3.80 

2,705 

6.40 

8,670 

1.10 

195 

2.50 

1,095 

3.90 

2,860 

6.60 

9,340 

1.20 

240 

2.60 

1,195 

4.00 

3,020 

6.80 

ia040 

1.30 

285 

2.70 

1,300 

4.20 

3,365    1 

7.00 

10,770 

1.40 

335 

2.80 

1,410 

4.40 

3,730 

7.20 

11,530 

1.50 

390 

2.90 

1,525 

4.60 

4,115 

7.40 

12,310 

l.«0 

445 

3.00 

1,640 

4.80 

4,520 

7.60 

13,090 

1.70 

505 

3.10 

1,760 

5.00 

4,950 

7.80 

13,890 

1.80 

585 

3.20 

1,880 

5.20 

5,405 

8.00 

14,700 

1.90 

630 

3.30 

2,005 

5.40 

5,880 

2.00 

695 

3.40 

2,136 

5.60 

6,375 

2.10 

765 

3.50 

2,270 

5.80 

6,900 

Note.— The  above  table  is  based  on  10  discharge  moasarements  made  during  1905.    It  i<i  fairly  well 
defined  between  gage  heights  0.8  foot  and  5  feet. 

Estimated  monthly  discharge  of  American  River  near  Fairoaks,  Cal.ffor  1904  and  1905. 


Month. 


1904. 

November  4-30 

December 

1906. 

January 

February 

March 

April 

May ;.... 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

1,355 

700 

896 

13,600 

700 

1,404 

10,220 

1,582 

3,549 

13,090 

2,135 

4,630 

25,900 

3,545 

6,924 

18,300 

4,018 

7,736 

10,580 

3,278 

6,717 

5,760 

1,300 

3,231 

1,468 

335 

719 

335 

155 

255 

155 

105 

126 

155 

120 

138 

535 

120 

181 

505 

120 

242 

25,900 

105 

2.874 

Total  in 
acre-feet. 


47, 9W 
86.330 

21K.210 

257,100 

425,700 

460, 90 

413,000 

192,300 

44.310 

15,680 

7.  If* 

R,4S5 

10.770 

14.}Q«) 


HIBCELLAinSOTJS  MEASURElIEirrS   IN  AMESIGAH  EIVER  DBADTAOE  BASnr. 

South  Fork  of  American  River  near  PlacerviUe,  Col. — ^A  measurement  was  made  August 
20,  1905,  at  Chillie  Bar,  3  miles  north  of  PlacerviUe  and  400  yards  upstream  from  wagon 
bridge,  by  H.  A.  Campbell.  The  distance  to  water  surface  from  top  of  outer  bar,  of  lower 
chord  in  the  middle  panel,  on  the  upstream  side  of  bridge  was  23.5  feet. 

Width,  28  feet;  area,  42  square  feet;  mean  velocity,  1.80  feet  per  second;  discharge,  76 
second-feet. 
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"SorOi  Fork  cfihe  AmerUxm  River  near  Axtbumy  CdL. — A  measurement  was  made  about 
400  yards  above  junction  of  North  and  Middle  forks  and  about  2  miles  northeast  of  Auburn 
on  August  21,  1905,  by  H.  A.  Campbell. 

Width,  28  feet;  area,  44  square  feet;  mean  velocity,  1.48  feet  per  second;  dischai^ge,  6fi 
second-feet. 

Middle  Fork  of  (he  American  River  near  Auburn^  Col. — A  measurement  was  made  on  this 
stream  about  400  yards  above  junction  of  the  North  and  Middle  forks  and  about  2  miles 
northeast  of  Auburn,  Cal.,  on  August  21,  1905,  by  H.  A.  Campbell. 

Width,  55  feet;  area,  101  square  feet;  mean  velocity,  0.97  foot  per  second;  discharge,  98 
second-feet. 

El  Dorado  ditdi. — ^This  ditch  is  taken  out  of  South  Fork  of  the  American  River  about  1 
mile  below  Slippery  Ford.  A  measurement  was  made  at  the  heading  on  August  24,  1905, 
by  H,  A.  Campbell. 

Width,  13.9  feet;  area,  45  square  feet;  mean  velocity,  1.24  feet  per  second;  discharge,  56 
second-feet. 

Silver  Fork  of  American  River. — ^This  stream  enters  South  Fork  of  American  River  about 
1  mile  below  Slippery  Ford.  A  measurement  was  made  on  August  24,  1905,  just  above 
mouth,  by  H.  A.  Campbell. 

Width,  11  feet;  area,  18.3  square  feet;  mean  velocity,  1.07  feet  per  second;  discharge, 
19.6  second-feet. 

South  Fork  of  American  River. — A  measurement  was  made  one-fourth  of  a  mile  above 
Silver  Fork  and  three-fourths  mile  below  Slippery  Ford  on  August  25,  1905,  by  11.  A. 
Campbell. 

Width,  26  feet;  area,  63  square  feet;  mean  velocity,  0.54  foot  per  second;  discharge,  34 
second-feet. 

South  Fork  of  Silver  Creek. — A  measurement  was  made  on  this  stream  August  26,  1905, 
about  200  feet  above  the  mouth  by  II.  A.  ('ampbell. 

Width,  16.5  feet;  area,  21  square  feet;  mean  velocity,  0.30  foot  per  second;  discharge, 
6.3  second-feet. 

SUver  Creek. — A  measurement  was  made  August  26,  1905,  100  feet  above  the  mouth  of 
South  Fork  of  Silver  Creek  by  H.  A.  Campbell. 

Width,  11  feet;  area,  16.2  square  feet;  mean  velocity,  0.92  foot  per  second;  dischai^ge, 
14.9  second-feet. 

PUTA  CREEK  DRAINAGE  BASIN. 
SBSOBIPTIOH  07  JiASIK. 

Puta  Creek  drains  a  portion  of  the  eastern  slope  of  the  Coast  Range,  its  waters  discharg- 
ing into  Sacramento  River  through  what  is  known  as  the  Yolo  basin  in  the  vicinity  of 
Davis,  Cal.  This  basin  is  rather  long  and  narrow,  extending  from  west  to  east;  it  has 
numerous  tributaries  which  have  a  heavy  flood  discharge  during  the  winter  months,  but 
are  practically  dry  during  the  summer.  This  stream  is  torrential  in  its  flow.  It  has  a 
comparatively  small  drainage  basin  with  an  exceptionally  heavy  rainfall,  especially  on  the 
higher  elevations  in  the  vicinity  of  Mount  St.  Helena.  A  five-year  rainfall  record  at  Helen 
Mine  on  the  northern  slope  of  Mount  St.  Helena  gives  an  average  of  99.52  inches.  The 
precipitation  decreases  as  we  approach  the  lower  elevations.  The  upper  reaches  of  this 
basin  are  well  timbered,  but  the  lower  portion  is  comparatively  barren  of  timber,  though  it 
has  a  considerable  growth  of  brush  extending  to  a  point  where  the  stream  leaves  the  foot- 
hills. The  areas  in  the  lower  portion  of  the  basin  are  used  principally  for  pasturage.  The 
topography  of  the  country  is  rough  and  precipitous.  The  underlying  rock  is  an  impervious 
slate  and  serpentine  with  a  thin  soil  covering.  There  is  comparatively  little  tilled  land  in 
this  drainage  basin  above  the  point  where  the  stream  emerges  from  the  foothills  at  Winters. 
Below  this  point  the  soil  is  deep  and  susceptible  to  high  cultivation,  and  at  present  is  used 
for  the  raising  of  grain  and  fruit. 
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FTTTA  OKEEK  NEAR  OUENOO,  OAL.% 

This  station  was  established  February  12,  1904.  It  is  located  about  2  miles  below  the 
old  town  of  Guenoc,  near  the  Asbill  ranch  house  and  at  the  Guenoc  dam  site.  The  nearest 
post-office  is  at  Middlctown,  Cal. 

The  bed  of  the  stream  is  gravelly,  with  a  few  bowlders  above  and  below  the  sec-tion.  Bed 
rock  is  laid  bare  on  tlie  right  side  of  the  channel.  The  bft  bank  is  high  and  rockj',  while  the 
right  bank  is  rather  low  and  flat  and  subject  to  overflow  in  very  high  water.  The  vtlocity 
is  moderate  for  ordinary  stages  of  flow,  but  high  in  flood  periods.  The  range  is  about  12 
feet,  representing  discharges  of  from  7  to  17,000  second-feet.  The  channel  is  straight  for 
several  hundred  feet  upstream,  but  has  several  large  bowlders  in  it.  Downstream  it  is 
straight  for  about  100  feet.  The  section  is  located  in  a  narrow  gorge  at  the  lower  end  of  a 
long,  flat  valley,  which  is  flooded  during  high  water.  The  channel  will  not  allow  the  water 
to  run  off  through  the  gorge  fast  enough  to  prevent  backwater  forming  during  flood  prriod-s. 

Meter  measurements  during  high  water  are  made  from  a  car  and  cable.  At  first  the  cable 
was  located  directly  opposite  the  ranch  house,  but  as  the  location  proved  very  unfavorable 
it  was  moved  November  15,  1904,  to  a  point  about  1,000  feet  below.  It  now  has  a  clear 
span  of  about  200  feet.  The  initial  point  for  soundings  is  the  eyebolt  to  which  the  cable 
is  fastened  on  the  left  bank.  An  auxiliary  cable  has  been  placed  parallel  to  the  large  one, 
so  that  float  measurements  can  be  made  in  time  of  very  high  water.  During  low  water 
measurements  are  made  by  wading. 

The  gage,  which  was  established  near  the  old  section,  is  still  read,  although  a  new  one  wa.^ 
placed  near  the  cabL?  in  its  present  position.  The  old  gage  is  a  staff  in  two  sc»ctions,  both 
being  fastened  to  trees.  The  section  which  is  read  in  low  water  is  about  600  feet  upstream 
froFn  the  ranch  stable,  and  the  high-water  section  is  din-ctly  opp)osit<»  the  stabli\  The  new 
rod  is  made  similarly  to  the  other  one.  Both  sections  are  located  a  few  feet  above  the  cahlr. 
One  is  bolted  to  a  large  bowlder  on  the  left  bank  and  the  other  nailed  to  a  tree  on  the  right 
bank.  During  1905  the  gage  was  read  once  ejich  day  during  ordinary  stagf*s  and  twice 
a  day  during  high  water  by  Miss  ^Vgnes  Asbill.  The  bench  mark  is  the  top  of  the  rock  to 
which  the  low-wat<T  section  of  the  new  gage  is  fastened;  elevation,  7.62  feet  above  the 
datum  of  the  new  gage. 

A  description  of  this  station  and  gage  height  and  dischai^  data  are  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 


Discharge  measurements  ofPuta  Creek  near  Guenoc,  Cal.,  in  1905. 


Date. 


Hydrographer. 


January  1 . . 


F.  R.  S.  Buttemer. 


January  1 j do 


do. 
do. 
do. 
do. 
do. 


January  2 . 
January  2o 
January  3 . 
January  4 . 
January  14 

.1  anuary  15 do 

January  16 do 

January  16 do 

Julys 

September  29 . 


O.  W.  Peterson. 
C.  H.  Lee 


a  Float  measurement. 


t'idth. 

Area  of 

Mean 

Gaee 
height. 

ni»- 

section. 

velocity. 

ChArjpB. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-fi. 

81 

433 

1.37 

5.58 

59C 

76 

390 

1.36 

5.42 

530 

66 

342 

1.13 

5.14 

386 

66 

321 

1.12 

5.12 

X^ 

66 

322 

0.90 

4.W 

2W 

64 

316 

0.78 

4.82 

3*: 

-    110 

624 

2.iM 

7.0* 

1.834 

95 

478 

1.83 

5.96 

S76 

94 

4J9 

2.(W 

5.» 

s:5 

95 

467 

2.08 

5.% 

97i 

16 

12 

1.58 

3.?2 

19 

8 

4.1 

1.66 

3.56 

6. 

PITTA    CREKK    DKAINAGE    BASIN. 
Dajly  gage  height  ^  in  feel,  ofPuta  Creek  nexw  Guenoc,  Col.,  for  1905. 
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Day. 


Jan. 


1 6.8 

2 i6.0 

3 '>5.4 

4 4.8 

5 4.7 

b ;  4.4 

7 4.4 

8 4.5 

9 4.7 

10 4.G 

11 1  4.5 

12 4.5 

13 6.1 

14 7.45 

16 5.9 

16 '  5.9 

17 4.4 

18 4.5 

19 6.45 

20 5.4 

21 6.8 

22 :  13.5 

23 '  8.9 

24 7.2 

25 6.7 

26 6.0 

27 1  5.9 

28 5.7 

29 5.6 

30 1  5.4 

31 '•  5.8 


Feb. 

Mar. 

Apr. 

M... 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7.0 

4.5 

6.2 

.3 

O4.0 

3.6 

3. 0 

3.0 

3.7 

3.6 

3.6 

6.5 

4.4 

5.2 

4.3 

4.0 

3.7 

3.6 

3.6 

3.7 

3.6 

3.0 

0.2 

4.3 

5.2 

4.3 

3.9 

3.7 

3.6 

3.6 

3.7 

3.6 

3.8 

6.0 

4.2 

5.1 

4.4 

5.4 

3.7 

3.6 

3.6 

3.7 

3.6 

3.6 

6.3 

4.4 

5.1 

4.3 

5.6 

3.7 

3.6. 

3.0 

3.7 

3.6 

3.6 

6.0 

4.4 

5.1 

4.3 

5.0 

3.7 

3.6 

3.0 

3.7 

3.6 

3.6 

5.8 

4.3 

5.0 

5.0 

4.2 

3.7 

S.6 

3.6 

3.7 

3.6 

3.6 

5.5 

4.3 

5.0 

5.2 

4.2 

3.7 

3.6 

o3.6 

3.7 

3.6 

3.6 

5.4 

4.2 

5.1 

4.8 

4.1 

3.7 

3.6 

3.6 

3.7 

3.6 

3.6 

5.1 

4.2 

5.1 

4.6 

4.1 

3.7 

a3.6 

3.b 

3,7 

3.6 

3.6 

5.0 

4.2 

5.0 

4.4 

4.0 

3.7 

3.6 

3.6 

3.7 

3.6 

3.6 

4.9 

4.5 

5.0 

4.4 

4.0 

3.7 

3.6 

«3.6 

3.7 

3.6 

3.6 

4.8 

5.5 

5.0 

4.4 

3.9 

3.7 

3.6 

3.6 

3.7 

3.6 

3.6 

4.7 

6.5 

5,0 

4.4 

3.9 

3.7 

3.5 

3.6 

3.7 

3,6 

3.6 

4.6 

6.0 

5.1 

4.3 

3.9 

3.6 

3.5 

3.6 

a3.7 

3.6 

3,7 

4.9 

6.2 

5.2 

4.3 

3.9 

^6 

3.5 

3.6 

3.7 

3.6 

3.8 

5.1 

6.0 

5.2 

4.3 

3.9 

3.6 

3.5 

3.6 

3.7 

3.6 

3.8 

5.4 

6.5 

5.1 

4.2 

3.8 

3.6 

3.5 

a3.6 

3.7 

3.6 

3.8 

6.3 

b.85 

5.0 

4.2 

3.8 

3.5 

3.5 

3.6 

3.7 

3.6 

3.8 

6.0 

6.1 

4.9 

4.2 

3.8 

3.5 

3.6 

3.6 

3.7 

3,6 

3.8 

5.9 

5.9 

4.9 

4.2 

3.8 

3.5 

a3.6 

3.0 

3.6 

3.6 

3.7 

5.7 

5.8 

4.8 

4.1 

3.8 

3.5 

3.6 

3.6 

3.6 

3.b 

3.7 

5.4 

5.8 

4.8 

4.1 

3.8 

3.5 

3.0 

3.6 

3.6 

3.6 

3.7 

5.2 

5.7 

4.7 

4.1 

3.8 

3.6 

3.6 

3.6 

3.6 

3.6 

4.0 

5.0 

5.4 

4.0 

4.1 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

4.1 

4.8 

5.0 

4.5 

4.0 

3.7 

3.« 

3.6 

3.6 

3.6 

3.6 

3.9 

4.7 

5.8 

4.4 

4.0 

3.7 

a3.6 

3.6 

3.6 

3.6 

3.6 

3.9 

4.6 

6.8 

4.3 

4.0 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

o3.9 

7.5 

4.3 

4.0 

3.7 

3.6 

2.iS 

3.6 

3.6 

3.6 

3.8 

5.8 

14.3 

4.0 

3.6 

3.6 

3.6 

3.6 

3.6 

a3.6 

3.8 

5.5 





4.0 

3.6 

3.' 

-     — 

3,6 

....... 

3.7 

o 

Interp< 

elated 
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Station  rating  table  for  Puta  Creek  near  Guenocj  CcH.f  from  January  1  to  December  SI,  1905. 


hei^t. 
Feet. 

Discharge. 

I  heigS. 

Discharge. 

Gage 
height. 

Discharge. 

!     Ga*ie 
heigfat. 

Di8chai)ge. 

Second-feel. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Seamdr-feet, 

3.50 

4 

•5.00 

310 

6.50 

1,360 

'       9.00 

5,000 

3.60 

.0 

5.10 

350    i 

6.60 

1,450 

9.20 

5,400 

3.70 

18 

5.20 

395 

0.70 

1,545 

9.40 

5.800 

3.80 

28 

5.30 

445 

6.80 

1,640 

9.60 

6,230 

3.90 

42 

5.40 

500 

6.90 

1,740 

9.80 

6,690 

4.00 

58 

5.50 

500 

7.00 

1,840 

10.00 

7,150 

4.10 

75 

1        5.60 

625 

7.20 

2,060 

'      10.50 

8,300 

4.20 

93 

5.70 

695 

7.40 

2.290 

11.00 

9,450 

4.30 

112 

5.80 

770    1 

7.60 

2,540 

11.50 

10,600 

4.40 

133 

5.90 

850    j 

7.80 

2,820 

12.00 

11.800 

4.50 

156 

6.00 

930    , 

8.00 

3,130 

12.80 

13.000 

4.60 

181 

6.10 

1,010    ; 

8.20 

3,460 

13.00 

14.300 

4.70 

208 

6.20 

1,095    1 

8.40 

3,810 

14.00 

16,700 

4.80 

238 

6.30 

1,180    ' 

8.60 

4,200 

4.90 

272 

6.40 

1,270 

8.80 

4,000 

Note.— The  above  table  is  based  on  17  discharge  measurements  made  during  1904-5.  It  is  well 
defined  between  gage  heights  3.5  feet  and  7  feet.  Above  7  feet  the  table  depends  on  2  measurementa  at 
12  feet  and  13.7  feet.    Above  9  feet  the  table  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Pitta  Creek  near  Guenoc,  Cat.,  for  1905, 
[Drainage  area,  91  square  miles.] 


Month. 


January , 

February , 

March 

April 

May 

June 

July 

August 

September 

October , 

November 

December 

The  year, 


Discharge  in  second-feet. 

'             Run-off. 

Maximum. 

Minimum. 

Mean. 

Total  in 
acre-fee  t. 

'  Second-feet 

Depth 
iniDcbes- 

15,450 

133 

1,344 

82,640 

14.77 

17.03 

1,840 

181 

619 

34,380 

6.80 

7.f« 

1,690 

93 

630 

38,740 

6.92 

7.<« 

395 

112 

288 

17,140 

3.16 

3.«3 

395 

58 

120 

7,379 

1.32 

1.52 

625 

10 

85.0 

5,a58 

.934 

1-04 

18 

4 

12.4 

762 

.136 

.157 

10 

4 

8.8 

541 

.097 

.112 

10 

10 

10.0 

595 

.110 

.  12.* 

18 

■     10 

15.2 

935 

.167 

.1*0 

10 

10 

10.0 

595 

.110 

.123 

75                    10 

22.1 

1.359 

.243 

.1N» 

15, 450                     4 

264 

190,100 

2.90 

39.17 

PUTA  GKEEK  AT  WHTTERS,  OAL. 

This  station  was  established  September  26,  1905,  by  R.  S.  Hawley.  It  is  located  about 
450  feet  below  the  Southern  Pacific  Railroad  bridge  and  about  800  feet  southeast  of  tlw* 
depot  at  Winters,  Cal. 

The  channel  is  straight  for  alx)ut  5CX)  feet  above  and  700  feet  below  the  cable  spcticoi. 
The  bed  of  the  stream  is  composed  of  coarse  pravel  and  is- liable  to  some  change  at  verr 
high  stagers,  but  at  ordinary  stages  it  is  not  subject  to  much  change.  The  current  is  shii:- 
gish  at  low  water,  but  is  swift  during  flood  stages.  There  is  a  growth  of  willows  and  c^>t- 
tonwcKxis  with  wild  grapevines  along  the  banks,  but  the  maj|^  portion  of  the  channel  is  clear. 
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At  very  hi^  flood  stages  the  water  spreads  out  over  the  left  bank  for  about  150  feet,  reach- 
ing nearly  to  the  foot  of  the  left  cable  support.  At  ordinary  stages,  however,  the  water 
remains  within  the  high  banks. 

Measurements  are  made  during  low  water  by  wading  at  a  point  about  400  feet  above  the 
bridge,  but  for  higher  stages  a  cable  and  car  are  used.  The  cable  has  a  span  of  280  feet. 
For  float  measurements,  a  course  250  feet  long  has  been  marked  off  by  setting  posts  painted 
white,  250  feet  above  and  parallel  with  the  cable.  Floats  CAn  be  dropped  from  the  railroad 
bridge  above  and  timed  from  thcvse  posts  to  the  cable.  The  initial  point  of  soundings  is  a 
•  bolt  in  the  trunk  of  the  oak  tree  to  which  the  cable  is  fastened  on  the  right  bank. 

The  gage  consists  of  a  series  of  timbers  painted  white  and  located  under  the  cable.  The 
first  or  low-water  section  is  on  the  right  bank,  and  is  nailed  vertically  to  the  trunk  of  a  Cot- 
tonwood tree.  It  has  a  range  of  about  6  feet.  The  second  section  is  on  the  left  bank  and 
is  nailed  vertically  to  the  stump  of  a  cottonwood  tree.  The  third  section  is  an  inclined  rod 
anchored  on  the  left  bank  with  posts.  The  fourth  section  is  on  an  eucalyptus  tree  on  top  of 
left  bank.  During  1905  the  gage  was  read  one*  each  day  by  Roy  Wyatt.  Bench  marks 
were  established  as  follows:  (1)  A  standard  United  States  Geological  Survey  bench  mark, 
located  150  feet  south  of  the  depot.  Its  elevation  ajs  marked  on  the  copper  plate  is  131  feet, 
39.23  feet  above  the  datum  of  the  gage.  (2)  A  square-headed  bolt  in  concrete,  3  feet 
south  of  the  left  cable  support;  elevation,  37.27  feet  above  the  datum  of  the  gage. 

Discharge  measurements  ofPvia  Creek  ai  Winters ^  Cal.,  in  1906. 


Date. 


September  12 . . 
September  26 . . 
November  l.'>.  . 


Hydrographer. 


W.  B.Clapp 

Hawlcy  and  Lee 
R.  S.  Hawley... 


Width 


Feet. 
16 
16 
16 


Area  of 
section. 


Sq.ft. 
8.0 
8.8 
8.8 


Mean 
velocity. 

Oaee 
height. 

Dl»- 
chargo. 

Ft.  per  sec. 
1.09 
.97 
1.33 

Feet. 

Sec.-ft. 
8.7 

4.39 
4.42 

8.5 
11.7 

DaUy  gage  height,  in  feet,  ofPuta  Creek  ai  Winters ,  Col.,  for  1906. 


1... 

Day. 

Sept. 

2 1 

3 

4 

5. 

6 ' 

7 1 

S. 

0 

Oct.       Nov. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 


Dec. 


4.4 

4.4 

4.6 

4.4 

4.4 

4.65 

4.4 

4.4 

4.6 

4.4 

4.4 

4.6 

4.4 

4.4 

4.6 

4.4 

4.4 

4.6 

4.4 

4.4 

4.55 

4.4 

4.4 

4.,'»5 

4.4 

4.4 

4.55 

4.4 

4.4 

4.5 

4.4 

4.4 

4.5 

4.4 

4.4,5 

4.5 

4.4  1 

4.45 

4.55 

4.4 

4. 45 

4.55 

4.4 

4.45 

4..S5 

4.4, 

4.45 

4.55 

Day. 


Sept. 


17 

18 ' 

19 1     .. 

20 

21 -- 

22 

23 

24 

2,5 

2« 

4.4 

27 

4.4 

28 

4.4 

29.. 

4.45 

30 

4.4 

31 

Oct. 


4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 


Nov.   I   Dec. 


4.45, 

4.45  I 

4.45  ' 

4.45 

4.45 

4.45  I 

4.5 

4.5 

4.5    I 

4.5 

4.5 

4.5    I 

4.6 

4.6 


4.55 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 
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SAN  JOAQUIN  RIVER. 

DESCRrPTION   OF   RIVER. 

San  Joaquin  River  is  divided  into  two  distinct  parts.  The  valley  portion  forms  the 
central  di-ainage  line  of  San  Joaquin  Valley,  and  during  the  spring  is  navigable  for  100 
miles  or  more.  Stanislaus,  Tuolumne,  Merced,  and  Kings  rivers  are  the  largest  streams 
in  this  portion  of  the  drainage  basin.  The  waters  of  Kings,  Kaweah,  Tule,  and  Kem 
rivers,  which  are  located  in  the  portion  of  San  Joaquin  Valley  lying  to  the  south  and  ea^t 
of  Fresno,  although  forming  a  portion  of  the  di-ainage  of  San  Joaquin  River,  seldom  reach 
this  stream.  Their  entire  flow,  except  in  extreme  flood,  is  diverted  and  used  for  irrigation 
at  points  where  they  emerge  from  the  foothills.  The  valley  is  fertile  and  almost  destitute 
of  timber.  The  mountainous  portion  of  the  stream  drains  the  western  slope  of  the  Sierra 
Nevada  between  the  Merced  River  on  the  north  and  Kings  River  on  the  south,  the  crest  of 
its  divide  reaching  an  elevation  of  13,000  feet  in  Mount  Lyell  and  an  elevation  of  14.000 
feet  in  Mount  Goddard.  Tliere  are  numerous  tributaries  in  this  portion  of  the  drainage 
basin,  many  of  which  have  their  source  in  the  high  elevations.  The  formation  is  of  granit^', 
which  in  the  upper  reaches  is  bare  and  sharply  marked  by  glacial  action.  The  middle 
reaches  of  the  basin  are  well  limbered,  the  timber  diminishing  on  the  lower  foothills,  which 
have  a  covering  of  brush  and  grass.  The  precipitation  takes  the  form  of  snow  on  the 
higher  elevations.  The  fall  of  the  river  is  rapid,  with  many  favorable  locations  for  power 
development.  There  are  numerous  lakes  in  the  upper  reaches  of  the  basin.  A  storage 
reservoir  has  been  constructed  on  North  Fork,  which  will  tend  to  further  regulat«  the  flow 
of  the  river. 

SAN  JOAQUIN  UrvrER  AT  IIERNDON,  CAL. 

The  gage  rod  at  this  station  was  established  by  the  engineering  department  of  the  South- 
em  Pacific  Railroad  Company  in  1879.  The  old  trestle  bridge  was  torn  down  by  the  rail- 
road company  during  1899  and  a  new  iron  structure  was  erected  in  its  place.  A  new  gage 
rod,  set  to  the  datum  of  the  old  gage,  was  bolted  to  the  western  side  of  the  central  concrpte 
pier.  The  bench  mark  is  a  nail  in  a  post  at  the  south  end  of  the  bridge  on  tiie  west  side,  0.2 
foot  above  the  gromid,  and  marked  "  B.  M."  It  is  at  an  elevation  of  24.12  feet  above  gage 
datum. 

The  channel  for  some  distance  above  and  below  the  bridge  is  straight,  and  the  water  has 
a  uniform  velocity.  The  right  bank  is  high,  rocky,  and  steep.  The  bed^of  the  stream  is 
composed  of  small  gravel  and  shifting  sand.  Because  of  the  (X)ntinual  changes  in  the  cross 
section,  which  were  increased  by  a  side  channel  breaking  through  the  gravt  1  pits  on  the 
left  bank  of  the  river  just  above  the  gaging  station,  met4?r  measurements  were  di.scontin* 
ued  at  this  station  at  the  end  of  1901. 

The  river  stage  record  for  1905  has  been  furnished  by  William  Hood,  chief  engineer  of  the 
Southern  Pacific  Railroad  Company.    G.  G.  Nelson  was  the  observer. 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  No6.  81,85» 
100,  and  134  of  the  United  States  Geological  Survey. 

Daily  gage  height,  in  feet,  of  San  Joaquin  River  at  Hemdon,  Col.,  for  1905. 


Day. 


Jan. 


2. 
3. 
4 

5. 

6 

7. 

8. 

9. 
10, 
11. 
12. 
13. 
14. 
15 
16 
^  17 
18. 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28. 
29 
30 
31 


3.5 

3.5 

3.3 

3.25 

3.15 

3.15 

3.15 

3.15 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.3 

3.15 

3.1 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 


Feb.     Mar. 


3.9 

4.1 

4.25 

4.25 

4.25 

4.15 

4.15 

4.25 

4.3 

4.3 

4.5 

4.5 

4.5 

7.15 

5.5 

5.0 

5.0 

5.0 

6.0 

6.5 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.26 

5.0 

6.0 

4.75 

4.7 


Apr. 

4.5 

4.5 

4.5 

4.5 

5.0 

5.25 

5.3 

5.5 

6.65 

5.75 

6.5 

5.5 

5.3 

4.75 

4.7 

6.1 

5.25 

5.0 

5.0 

6.0 

4.75 

5.0 

5.0 

5.0 

6.0 

5.6 

5.5 

6.0 

6.0 

6.15 


May. 

7.0 

6.76 

6.6 

6.0 

5.5 

5.5 

6.65 

5.65 

6.0 

5.5 

5.6 

6.5 

5.5 

5.5 

6.0 

7.0 

8.5 

8.75 

9.65 

8.25 

8.6 

8.25 

8.3 

8.1 

8.26 

8.5 

8.3 

7.65 

7.65 

6.6 

6.75 


June. 

July. 
6.1 

Aug. 

6.75 

3.5 

6.6 

6.0 

3.5 

6.6 

5.*76 

3.5 

6.75 

6.0 

3.5 

6.76 

6.0 

3.5 

6.4 

5.76 

3.5 

6.3 

5.5 

3.4 

7.15 

6.3 

3.4 

7.4 

5.3 

3.4 

7.4 

6.2 

3.4 

7.5 

5.16 

3.4 

8.3 

6.1 

3.3 

8.75 

5.0 

3.3 

8.0 

4.75 

3.3 

8.0 

4.76 

3.3 

7.75 

4.66 

3.25 

8.0 

4.65 

3.26 

8.25 

4.66 

3.25 

8. 75 

4.65 

3.26 

8.3 

4.6 

3.25 

7.75 

4.5 

3.25 

8.0 

4.5 

3.26 

7.5 

4.5 

3.15 

7.15 

4.3 

3.15 

6.5 

4.3 

3.15 

6.65 

4.3 

3.16 

6.6 

4.25 

3.15 

6.6 

4.0 

3.15 

6.5 

3.75 

3.16 

6.6 

3.6 

3.16 

3.6 

3.15 

Sept. 

3.16 

3.1 

3.0 

3.0 

2.9 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.76 

2.66 

2.65 

2.65 

2.65 

2.66 

2.65 

2.65 

2.65 

2.66 

2.66 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 


Oct. 


2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.5 
2,6 
2.6 
2.5 
2.5 
2.5 
2.6 
2.6 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 


Nov. 


2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.6 


Dec. 


2.6 

2.65 

2.65 

2.6 

2.6 

2,6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.5 

2.5 

2.6 

2.75 

2.75 

2.75 

2.75 

2.76 

2.75 

2.76 

2.76 

2.76 

2.75 

2.65 


Note.— Gage  heights  reduced  to  feet  and  tenths  from  feet  and  inches  as  furnished  by  Southern  Pacific 
Railroad  Company. 

MISCBL.L.ANEOUS    M£A8UR£M£NTS  IN  HAS  JOAQUIN  RITER  DRAINAGE 

BASIN. 

Fitnum  Creek. — ^This  stream  is  tributary  to  the  San  Joaquin  River  through  Big  Creek. 
An  estimate  was  made  of  the  discharge  below  the  mouth  of  Tamarack  Creek  on  Septem- 
ber 2,  1905,  by  R.  S.  Ilawley. 

Discharge,  1.5  second-feet. 

Home  Camp  Creek. — This  stream  is  tributary  to  the  San  Joaquin  River  through  Big  Creek, 
which  it  enters  at  Home  Camp  meadow.  A  measurement  was  made  on  this  creek  on  Sep- 
tember 2,  1905,  100  feet  above  its  mouth,  by  R.  S.  Hawley. 

Width,  3.0  feet;  area,  0.8  square  foot;  mean  velocity,  1.12  feet  per  second;  discharge, 
0.90  second-foot. 

Big  Creek. — This  stream  is  tributary  to  San  Joaquin  River  from  the  east.  A  measure- 
ment was  made  100  feet  above  the  mouth  of  Home  Camp  Creek  on  September  2,  1905,  by 
R.  S.  Hawley. 
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Width,  4.5  feet;  area,  1.9  square  feet;  mean  velocity,  2.53 feet  per  second;  dischai^ge,  4.8 
second-feet. 

Discharge  below  the  mouth  of  Home  Camp  Creek  was  5.7  se<!ond-feet. 

Small  Creek. — This  is  a  small  creek  which  enters  the  South  Fork  of  the  San  Joaquin  from 
the  south  at  Mono  crossing.  A  measurement  was  made  at  the  Mono  trail  crossing  about 
1,000  feet  above  its  mouth  on  September  4,  1905,  by  R.  S.  Hawley. 

Width,  2.8  feet;  area,  1.1  square  feet:  mean  velocity,  1.18  feet  per  second:  disrhatfre, 
1.3  second-feet. 

South  Fork  of  San  Joaquin  ifiwr.— This  is  the  principal  tributary  of  the  San  Joaquin 
River  from  the  south.  A  measurement  was  made  September  4, 1905,  at  the  Mono  crosiog 
by  R.  S.  Hawley. 

Width,  60  feet;  area,  94  square  feet;  mean  velocity,  1.11  feet  per  second;  discharge,  104 
second-feet. 

Mono  Creek. — This  stream  is  tributary  to  South  Fork  of  San  Joaquin  River  from  the  east-. 
A  measurement  was  made  at  the  Mono  Trail  crossing,  about  2  miles  above  its  mouth,  on 
September  4,  1905,  by  R.  S.  Hawley. 

Width,  44.5  feet;  area,  37  square  feet;  mean  velocity,  1.17  feet  per  second;  dischaige. 
43  second-feet. 

Fish  Creek. — ^This  stream  is  the  principal  tributary  of  the  Middle  Fork  of  the  San  Joaquin 
from  the  south  about  10  miles  above  the  junction  of  the  Middle  and  South  forks.  A  measure- 
ment was  made  on  September  6, 1905,  at  the  trail  crossing,  about  3  miles  above  its  mouth, 
by  R.  S.  Hawley. 

Width,  29  feet;  area,  36  square  feet;  mean  velocity,  1.42  feet  per  second;  discharge,  51 
second-feet. 

Middle  Fork  of  San  Joaquin  River. — This  stream  drains  the  northeastern  portion  of  the 
San  Joaquin  watershed.  A  measurement  was  made  on  September  6,  1905,  at  the  I>evil> 
Post  Pile  at  the  trail  crossing  by  R.  S.  Hawle3\ 

Width, 42  feet;  area,  41  square- feet;  mean  velocity,  0.90  foot  per  second;  dischaigp,37 
second-feet. 

Red^  Creek. — This  stream  enters  Middle  Fork  of  San  Joaquin  River  one-half  mile  below 
the  Devils  Post  Pile.  A  measurement  was  made  September  6, 1905,  at  the  Mammoth  trail 
crossing,  one-fourth  mile  above  its  mouth,  by  R.  S.  Hawley. 

Width,  9 feet;  area,  4.2  square  feet;  mean  velocity,  0.93  foot  per  second;  discharge,  3.9 
second-feet. 

King  Creek. — This  stream  enters  Middle  Fork  of  San  Joaquin  River  near  Rainbow  FalL<. 
An  estimate  was  made  of  the  discharge  one  mile  above  its  mouth,  at  Mammoth  trail  crossing, 
on  September  7,  1905,  by  R.  S.  Hawley. 

Discharge,  3.5  second-feet. 

Mugler  Creek. — This  stream  enters  the  San  Joaquin  River  from  the  north.  On  September 
7,  1905,  an  estimate  of  the  discharge  was  made  at  the  trail  crossing,  one-half  mile  bekiw 
Mugler  Meadow,  by  R.  S.  Hawley. 

Discharge,  3.0  second -feet. 

Stevenson  Creek. — This  stream  enters  the  San  Joaquin  River  4  miles  northwest  of  Shaver 
post-office.  A  measurement  was  made  one-fourth  mile  above  the  head  of  Shaver  Lake  on 
September  2,  1905,  by  R.  S.  Hawley. 

Width,  8  feet;  area,  3.2  square  feet;  mean  velocity,  1.22  feet  per  s(*cond';  dischaige,  3.9 
second-feet. 

North  Fork  of  the  San  Joaquin  River. — ^This  stream  enters  the  San  Joaquin  River  4  mik^ 
below  the  junction  of  the  Middle  and  South  forks.  A  measurement  was  made  on  September 
7,  1905,  150  feet  below  the  bridge,  at  the  trail  crossing,  3  miles  above  its  mouth. 

Width,  31  feet;  area,  27  square  feet;  mean  velocity,  1.33  feet  per  second;  discharge, .% 
second-feet. 
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North  Fork  of  WiUaw  Creek. — This  stream  enters  the  San  Joaquin  from  the  north.  A 
measurement  was  made  on  September  9,  1905,  at  *'The  Pines,"  IJ  miles  above  reservoir 
dam,  by  R.  S.  Hawley. 

Width,  7  feet;  area,  3.6  square  feet;  mean  velocity,  1.19  feet  per  st»cond;  discharge,  4.3 
second-feet. 

San  Joaquin  River  at  the  San  Joaquin  power  house. — A  measurement  was  made  on  this 
stream  on  September  9,  1905,  one-lialf  mile  below  the  power  house,  by  R.  S.  Hawley.  This 
measurement  includes  practically  the  total  flow  from  the  whole  drainage  area  of  the  San 
Joaquin  River  about  this  point. 

Width,  148.5  feet;  area,  226  square  feet;  mean  velocity,  1.37  feet  per  second;  dischai^e, 
310  second-feet^ 

KERN    RIVER   DR-\INAGE    BASIN. 
SBSCBIPTIOlf  OF  BABOr. 

Rem  River  drains  2,345  square  miles  of  the  western  slope  of  the  Sierra  Nevada  at  its 
extreme  southern  limits.  This  drainage  basin  is  the  largest  of  any  stream  dischai^ing  into 
the  San  Joaquin  Valley,  it  having  an  area  600  square  miles  greater  than  that  of  the  Kings 
River.  It  has  its  source  in  the  highest  elevations  of  the  Sierra  Nevada,  draining  the  western 
and  southern  slopes  of  Mount  Whitney  and  numerous  other  high  granite  peaks  gn>uped 
about  it ,  which  reach  elevations  of  over  14,000  feet.  Its  general  direction  is  soiith  for  about 
()0  miles  when  it  turns  and  flows  in  a  southwesterly  direction,  discharging  into  the  San 
Joaquin  Valley  east  of  Bakersfield,  Cal.  Extending,  as  it  does  in  its  upper  reaches,  for  some 
distance  parallel  with  the  Sierra  Nevada,  it  receives  waters  not  only  from  the  main  crest  on 
the  east,  but  also  from  a  somewhat  lowerdivideon  the  west  behind  the  basinsof  the  Kaweah 
and  Tule  rivers.  It  has  numerous  tributaries,  the  principal  .ones  entering  from  the  east, 
which  drain  the  higher  elevations  of  the  main  crt»st  of  the  Sierra  Nevada.  The  topography 
is  extremely  rough  and  broken  in  the  upper  reaches  of  this  basin,  becoming  less  rugged  in  the 
middle  portion  in  the  vicinity  of  Kernville,  where  there  is  quite  an  extensive  valley  with 
considerable  cultivated  land;  bc»low  this  point  the  stream  enters  a  rough  canyon,  finally 
dischai^ing  into  the  flat  country  of  the  San  Joaquin  Valley.  The  entire  flow,  except  during 
extreme  flood  stages,  is  diverted  and  used  for  irrigation  at  points  where  streams  emerge  from 
the  foothills. 

The  formation  is  of  granite,  which,  alwve  the  10,000-foot  contour,  is  practically  bare  of 
timber  growth.  Between  elevations  of  3,000  and  10,000  feet  there  is  a  good  depth  of  soil, 
with  timber  and  brush  covering;  the  lower  reaches  have  a  light  covering  of  brush  and  grass. 

There  are  several  lakes  and  marshes  scattered  throughout  this  basin,  but  they  are  less 
numerous  than  in  the  basins  farther  to  the  north.  Several  power  plants  are  located  on  this 
stream,  none  of  which,  however,  receive  water  from  storage  reservoirs,  the  diversions  being 
made  from  the  natural  flow  of  the  river  and  again  returned  to  the  river  channel.  The  pre- 
cipitation is  very  iight  throughout  this  basin,  with  the  possible  exception  of  the  high  eleva- 
tions surrounding  Mount  W'hitney,  where  the  snow  remains  through  the  summer  months. 

ksbh  kiver  vxak  baxsbsfield,  cal. 

This  station,  established  in  1893  by  Walter  James,  chief  engineerof  the  Kern  County  Lftnd 
Company,  is  located  at  what  is  known  as  "first  point  of  measurement,"  5  miles  above 
Bakersfield  and  at  the  mouth  of  the  canyon  of  the  river. 

Regular  meter  measurements  are  taken,  and  an  automatic  gage  records  daily  fluctuations 
of  the  river  heights.  A.  K.  Warren,  the  engineer  in  charge  of  this  work  for  the  Kern  County 
Land  Company,  attends  to  the  discharge  measurements  with  accuracy  and  precision  and 
furnishes  the  Geological  Survey  with  the  final  results. 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100,  and  134  of 'the  United  States  Geological  Survey. 

DaUy  discharge  f  in  second-feet  y  of  Kern  River  near  Bakersfidd,  Cal.j  for  1905. 


1.. 
2.. 
3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19. 
20. 
21., 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.  ;  Feb. 


280 
285 
272 
278 
290 
281 
289 
272 
270 
276 
280 
272 
266 
246 
255 
255 
260 
269 
277 
273 
305 
329 
343 
311 
301 
298 
281 
276 
271 
276 
284 


305 
326 
435 
486 
517 
503 
452 
301 
364 
365 
351 
338 
334 
317 
317 


434 
417 
413 
401 
386 
•390 
397 
410 
420 
432 
434 


Mar. 


435 

458 

480 

500 

512 

530 

545 

503 

616 

609 

613 

631 

785 

1,154 

974 

996 

1,143 

1,140 

1,009 

1,309 

1,073 

957 

888 

871 

900 

929 

978 

919 

1,051 

913 


Apr. 


799 

848 

934 

997 

1,047 

1,070 

1,103 

1,138 

1,185 

1,119 

1,186 

1,180 

1,052 

971 

952 

991 

995 

1,052 

1,121 

1,058 

992 

964 

920 


1,033 
1,070 
1,067 
1,157 
1,451 


May. 


1,700 
1,713 
1,743 
1,633 
1,542 
1,517 
1,453 
1,531 
1,461 
1,418 
1,367 
1,300 
1,298 
1,317 
1,425 
1,649 
1,949 
2,312 
2,359 
2,528 
2,549 
2,625 
2,558 
2,412 
2,456 
2,560 
2,508 
2,378 
2,120 
1,962 
1,930 


June. 


1,953 
1,979 
1,932 
1,931 
1,919 
1,879 
1,997 
2,154 
2,150 
2,066 
2,200 
2,567 
2,923 
2,978 
3,030 
2,933 
2,948 
2,747 
2,569 
2.555 
2,547 
2,539 
2,408 
2,154 
1,835 
1.690 
1,685 
1,617 
1,584 
1,563 


July. 


Aug- 


1,520 

1,422 

1,313 

1,226 

1,215 

1,218 

1,171 

1,157 

1,115 

1,130 

1,125 

1,092 

1,038 

958 

886 

799 

748 

717 

665 

628 

634 

597 

578 

558 

557 

548 

536 

532 


451 


I 


«7 
413 
403 
394 
376 
362 
345 
356 
358 
351 
349 
349 
352 
352 
345 
338 
327 
319 
318 
308 
286 
279 
267 
269 
286 
285 
282 
271 
270 
265 
250 


Sept.  Oct 


233 
229 
224 
213 
216 
215 
217 
220 
218 
207 
202 
208 
218 
225 
221 
218 
215 
215 
208 
203 
197 
194 
195 
196 
201 
204 
214 
200 
205 
205 


205 

226 
227 
208 
196 
190 
181 
175 
176 
186 
192 
199 
206 
206 
202 
199 
203 
194 
198 
215 
218 
217 
221 
230 
226 
218 
217 
221 
222 
224 
226 


Nov.    Dec. 


230 

227 

221 

218 

215 

216 

231 

217 

225 

227 

230 

232 

233  I 

228 

223 

234 

240  ' 

257  I 


247 
243  , 
239  i 
227  I 
237 
239 
253  I 
259 
263 
245  ' 


•3S 
•>J 
27*1 
3i>5 

771 
^7 
275 

3S4 
3f4 
275 

^i5 
24J 
244 
241' 
23S 
246 
2® 
2« 
2S3 
272 
255 
233 
221 
23d 
2S 
2B2 
271 
255 
2S7 
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Estimated  monthly  discharge  of  Kern  Rit>er  near  Bakersfidd^  Cal.,  for  1906, 
[Drainage  area,  2,345  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum. 


343 
517 
,309 
,451 
t,625 
t,099 
,520 
427 
233 
230; 
263 
285  I 


Minimum.       Mean. 


3,039 


246 
305 
415 
799 
1,298 
1,563 
451 
250 
194 
175 
215 
221 


281 

396 

823 

1,043 

1,915 

2,235 

876 

327 

211 

207 

236 

261 


175  I 


Total  in 
acre-feet. 


17,280 
21,990 
50,600 
62,060 
117,800 
133,000 
53,860 
20,110 
12,560 
12,730 
14,040 
16,050 


532,100 


Run-off. 


Second-feet 
mii 


per  sQuare 


0.130 
.160 
.351 
.445 
.817 
.953 
.374 
.139 
.090 
.088 
.101 
.111 


.313 


Depth 
in  inches. 


0.138 
.178 
.405 
.496 
.942 

1.06 
.431 
.160 
.100 
.101 
.113 
.128 


4.25 


TUL.E  RIVER  DRAINAGE   BA.SIN. 
DESCBIFnOH  07  BASDT. 

Tulo  River  rises  in  the  Sierra  Nevada,  and  drains  the  country  between  the  Eaweah 
Kivor  on  the  north  and  the  Kem  River  on  the  south  and  east.  Its  drainage  area  is  much 
less  than  that  of  the  Kaweah  River,  although  of  the  same  general  character.  It  has  numer- 
ous small  tributaries,  few  of  which  have  their  source  at  elevations  above  8,000  feet.  Its 
drainage  basin  does  not  extend  back  to  the  main  divide,  being  cut  off  by  the  Kem  River, 
which  reaches  to  the  north  and  drains  the  higher  portion  of  Sierra  Nevada  to  the  east  of 
Tule  River.  There  is  good  timber  and  brush  covering  on  the  higher  and  middle  elevations, 
with  grass  and  scattering  timber  on  the  lower  elevations,  where  the  soil  is  extensively  culti- 
vated. Below  the  gaging  station  the  water  is  diverted  by  several  canals  and  used  for  the 
irrigation  of  land  in  the  vicinity  of  Portersville,  which  is  especially  adapted  for  the  raising  of 
citrus  fruits,  such  as  oranges  and  lemons.  During  the  flood  period  the  water  discharges 
through  an  old  channel,  and  either  sinks  in  the  sand  or  finds  its  way  to  the  old  bed  of  Tulare 
Lake. 

The  mean  precipitation  in  this  watershed  is  probably  not  more  than  20  inches,  and  falls 
principally  in  the  form  of  rain. 

TTTLS  RIVER  KEAR  P0RTER8VILLB,  OAL. 

This  station  was  established  April  8,  1901.     It  is  located  about  8  miles  east  of  Porters- 
ville near  the  McFarland  ranch,  100  feet  below  wagon  bridge  and  about  1  mile  above  the 
mouth  of  the  South  Fork  of  Tule  River. 

The  channel  is  straight  for  200  feet  above  and  below  the  cable  section.  The  right  bank  is 
high  and  not  subject  to  overflow.  The  left  bank  is  subject  to  overflow  at  flood  stages.  The 
bed  of  the  stream  is  composed  of  gravel,  with  some  lai^  rocks,  but  is  not  subject  to  much 
change. 

Discharge  measurements  during  medium  and  high  water  are  made  from  a  car  and  cable; 
at  low  water  measurements  are  made  by  wading. 

The  gage  is  a  staff  in  two  sections  on  the  right  bank  under  the  cable  The  lower  section  is 
inclined  and  fastened  to  posts  set  in  the  ground.  The  higher  section  is  vertical  and  nailed 
to  the  tree  through  which  the  cable  passes.    During  1905  the  gage  was  read  by  Adah 
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McFarland.  Bench  marks  were  established  as  follows:  (1)  A  cross  on  the  top  of  a  bowldf^r 
on  the  right  bank  of  the  river  between  the  cable  and  the  bridge;  elevation,  13.10  feet.  (2 1 
A  point  marked  with  white  paint  on  a  dark  granite  bowlder  55  feet  south  of  the  rock  pier  of 
the  bridge;  elevation,  10.05  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  H5. 
100,  and  134  of  the  United  SUtes  Gpological  Survey. 

Discharge  measurements  ofTuU  River  near  PortersvilU.,  Col.,  in  1905. 


Date. 


Hydrographer. 


Width. 


March  22 '  F.  R.  8.  Buttemer. 

May  19 '  R.  S.  Hawley 

June  13 do 

July  26 1 do 

September  18..;  C.  H.  Lee 

September  26 . .  I  Clapp  and  Ilolley . . 
October  25 Hawley  and  Lee 


Ffft. 


■I 


Area  of  '     Mean      i     Gase     |      I>i5- 
sectlon.  ■  velocity,     beif^nt.   ■  charfr. 


Sq.ft. 

Ft 

'per  sec. 

Feet. 

Sec.-fi. 

107 

2.  as 

2.50 

219 

152 

2.34 

3.00 

.^v* 

97 

L68 

2.27 

i&j 

26 

.96  i 

1.16 

25 

17 

.58  ! 

.92 

1(1 

16 

..» 

.91 

&." 

22 

.70 

1.10 

i:,..» 

Day. 


Daily  gage  height,  infeet,  ofTule  River  near  PoriersviUe,  Cat.,  for  1905. 

Oct.    Nov.   IHC. 


Jan. 


1 1.7 

2 1.7 

3 1.&5 

4 1  1.6 

5 1.6 

6 1.6 

7 I..V} 

8 1.55 

9 1.5 

10 1.5 

11 1.5 

12..: !  1.45 

13 1  1.45 

14 1.4 

15 1.4 

16 1.4 

^17 1.4 

18 1.4 

19 1.4 

20 1.4 

21 1.6 

|22 1.6 

23 1.5 

24 1.5 

25 1  1.5 

26 1.5 

.27 '  1.5 

28 1.5 

29 1.5 

30 1.45 

31 ,  1.4 


Feb.  Mar.  !  Apr. 


1.45 

2.30 

2.0 

2.0 

1.9 

1.8 

1.75 

L7 

l.O) 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.75 

1.75 

1.8 

1.8 

1.75 

1.75 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 


1.7  ' 

1.7  I 
1.75  I 
1.75 
1.75  I 
1.8 
1.8 

1.8  ! 
1.75  j 
1.75  ' 

;il 

3.1 

2.8 

2.6  I 
3.0 
3.0 

2.9  ' 
4.1  j 

3.7  I 
3.5  I 
3,1  I 

2.8  j 
2.5 
2.3  I 
2.3  I 

2.3  I 
2.25  ' 
2.9 

2.4  ' 
2.3  I 


2.3 

2.4 

2.5 

2.6 

2.  .v. 

2.55 

2..V) 

2.5 

2.5 

2.4 

2.35 

2.3 

2..^5 

2.35 

2.4 

2.35 

2.3 

2.3 

2.5 

2.45 

2.45 

2.4 

2.4 

2.35 

2.4 

2.4 

2.45 

2.5 

2.6 

2.7 


May.    June.    July.     Aug.     Sept. 


2.5    I 
3.0 
2.9 
2.8 
2.., 
2.5    ! 
3.05 
3.2    I 
2.95  j 
2.85  I 
2.8    I 
2.75 
2.7 
2.9 
3.0    ' 
3.2    , 
3.3 
3.1 
3.0    I 
3.0 
2  95  ' 

2.8 

2.7  I 
2.75  I 

2.8  I 
2.8 
2.8    I 
2.75 
2.7 
2.65  I 
2.6 


2.55 

2.55 

2.5 

2.45 

2.45 

2.45 

2.4 

2.35 

2.35 

2.3 

2.3 

2.4 

2.35 

2.3 

2.25 

2.25 

2.1 

2.0 

l.ft5 

1.9 

1.85 

1.8 

L8 

L8 

1.9 

1.85 

1.85 

1.8 

1.8 

1.75 


1.7 

1.7 

1.65 

1.6 

1.55 

1.5 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.3 

1.3 

1.3 

1.25 

1.25 

1.2 

1.2 

1.2 

1.15 

L15 

1.1 

1.1 

1.15 

1.1 

1.1 

1.15 

1.05 

1.05 


1.05 
1.05 
1.06 
1.05 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
.96 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 

.as 

.06 

.as  I 
.as 

.95  I 

.as 

.9  I 
.9    ! 

.9    I 


.95 

.as 

.95 

.as 

1.0 

.as 

.95 

.as 
.as 
.as 

.95 

.as 

.95 
.95 

.as 

.95 
.95 
.95 

1.0 

1.0 

1.0 


1.1 

I. OS 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

i.as 

1.0 
1.0 
.95 
I.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
LOS 
1.05 


I.IK 

1.1 

LI 

1.1 

1.1 

1.1 

LI 

l.LS 

1.  li*! 

I.  \r» 

LI.S 

1.15 

1.15 

l.l.S 

1.2 

1.2 

1.3 

1.3 

1.3 

1.7 

1.7 

LfiS 

L65 

L65 

1.6 

1.6 

2.1 

L9L'. 

LS5 

1.9 


l.N* 
I.S5 
l.s 

l.> 


IS 

l.s 

I.H 
l.s 
1     X 

l.s 

l.H 

l.s 
L»^ 


1.9 
l.'.t 
LSI 
Ln> 
l.sT. 
L^ 

-.0 
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Station  rating  iahU  for  TuU  River  near  PorUravUlef  Ca2.,from  January  1  to  December  31, 

1905. 


Gase 
height. 

1 
Diacharge. 

Second-feet. \ 

hei^t. 
Feet. 

Discharge.  | 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

1     Feet. 
3.60 

Dischaige. 

Feet. 

Second-feet. 

Second-feet. 

Second-feet. 

o.go 

7    1 

1.80 

82 

2.70 

270 

581 

1.00 

12 

1.90 

96 

2.80 

297 

i       3.70 

626 

1.10 

18 

2.00 

115 

2.90 

325 

3.80 

672 

1.20 

24 

2.10 

133 

3.00 

355 

3.90 

720 

1.30 

31 

2.20 

152 

3.10 

386 

4.00 

770 

1.40 

38 

2.30 

173 

3.20 

419 

4.10 

822 

1.50 

40 

2.40 

105 

3.30 

455 

1.00 

56 

2.50 

219 

3.40 

404 

1.70 

68    , 

2.60 

244 

1 

3.50 

537 

NoTS.— The  above  table  is  based  on  seven  discharge  measurements  made  during  1905.    It  Is  we!l 
defined  between  gage  heights  0.9  foot  and  3  feet. 

Estimated  monthly  discharge  of  Tide  Rir.er  near  PortersviHe,  dd.yfar  1906. 
[Drainag3  area,  437  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.  I  Minimum. 


I 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


173 

822 

270 

45.5 

232 

68 

15 

12 

18 

133 

133 


Mean. 


38 

42 

68 

173 

219 

75 

15 

7 

7 

8 

15 

82 


47.4 
75.9 

230 

206 

313 

146 
32.9 
9.8 
8.2 
12.6 
42.4 
94.2 


Total  in 
acre-feet. 


2,914 

4,215 

14,140 

12,200 

19,250 

8,688 

2,023 

603 

488 

775 

2,523 

5,792 


Run-ofl. 


I 


Second-feet       r^  ^j^ 


0.108  ' 
.174 
.526 
.409 
.716 
.334 
.075 
.022 
.019  j 
.029 
.097  t 
.216 


0.124 
.181 
.606 
.523 
.826 
.373 
.086 
.025 
.021 
.033 
.108 
.249 


101       I 


73.610 


.232 


3.16 


MI80BLLAVE0U8  MEASir&EMENTB  HT  TUUE  RIVER  DRAIKAOB  BABHT. 

South  Fork  of  TyJe  River  near  Sticces/t,  Cal. — ^The  following  measurements  were  ma'dc  at 
a  point  one-half  mile  above  junction  of  South  Fork  with  Main  Tule  River. 

May  19:  Width,  28  feet;  area,  32  f(*ef ;  mean  velocity,  2.86  feet  per  second;  discharge, 
90  second-feet. 

September  26,  stream  dry. 

North  ForJc  of  Tule  Rv>er  near  Springville,  Cal. — A  measuremenl  was  made  September 
26  at  road  crossing  one-half  mile  above  junction  with  Middle  Fork  of  Kings  River. 

Water  standing  in  pools;  discharge,  00  second-feet. 

Middle  Fork  of  Tule  River  near  Springville^  Cal. — This  stream  is  the  principal  tributary 
of  Kaweah  River  and  furnishes  practicaUy  all  the  water  of  this  river  during  low-water  flow. 
A  measurement  was  made  September  27  one-fourth  mile  above  clubhouse  and  2  miles 
above  the  town  of  Springville. 

Width,  33.5  feet;  area,  36  square  feet;  mean  velocity,  0.64  foot  per  second;  dischaige, 
23  second-feet. 
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South  Fork  of  Middle  Fork  of  Tide  River  near  SpringmRe,  Cal. — This  stream  is  a  tribu- 
tary to  Middle  Fork  of  Kaweah  River.  A  measurement  was  made  September  27  at  a  point 
100  feet  above  its  junction  with  Middle  Fork. 

Width,  8.4  feet;  area,  4.0  square  feet;  mean  velocity,  2.20  feet  per  second;  discharge, 
8.8  second-feet. 

North  Fork  of  Middle  Fork  of  Tide  River  near  SpringviUe,  Cal. — ^This  stream  is  tributaij 
to  Middle  Fork  of  Kaweah  River.  A  measurement  was  made  September  27  100  feet  above 
its  junction  with  Middle  Fork. 

Width,  7.9  feet;  area,  5.9  square  feet;  mean  velocity,  2.19  feet  per  second;  disdiaige, 
12.9  second-feet. 

KAWEAH   niVEH  DRAINAGE  BASIN. 
DSSORIFTIOir  OT  BASIV. 

Kaweah  River  drains  the  western  slope  of  the  Sierra  Nevada  between  the  basins  of  Kings 
River  on  the  north  and  Kern  and  Tule  rivers  on  the  south.  This  is  an  ^important  stiram, 
but  its  watershed  is  only  about  one-third  that  of  Kings  River  and  is  mucli  less  elevated 
and  snow  covered  than  those  of  the  Kings  and  Kern  rivers.  It  has  a  number  of 
tributaries  which  have  their  source  in  numerous  lakes  and  meadows  on  the  hi^er  ele- 
vations.  The  fonnation  is  of  granite  and  similar  in  every  way  to  that  in  the  Kings  River 
basin.  The  greater  part  of  the  area  of  619  square  miles  above  the  gaging  station  is  well 
covered  with  brush  and  timber.  In  this  basin  is  situated  the  Sequoia  National  Park,  where 
the  largest  grove  of  big  trees  {Sequoia  gigantea)  of  the  Sierra  Nevada  is  found.  This 
grove  is  known  as  the  "Giant  Forest, "  and  is  one  of  the  many  points  of  int«rpst  of  the  Sierra 
Nevadas.  There  are  two  power  plants  on  this  stream  owned  by  the  Mount  Whitney  Power 
Company,  which  divert  water  from  the  Middle  and  East  forks.  This  company  has  con- 
structed several  small  storage  reservoirs  on  the  upper  reaches  of  this  basin.  This  has  been 
done  by  building  low  dams  at  the  outlet  of  some  of  the  larger  lakes.  The  stored  water  is 
held  back  for  use  during  the  low-water  flow  of  the  stream,  and  is  of  great  benefit  to  the  irri- 
gators in  the  valley  during  the  late  summer  months.  About  6  miles  below  the  gaging  sta- 
tion the  river  leaves  the  foothills  and  flows  acrans  San  Joaquin  VaUey  in  a  general  south- 
westerly direction  to  the  old  bed  of  Tulare  Lake.  After  it  leaves  the  foothills  many  canals; 
divert  water  for  the  purpose  of  irrigating  land  in  Tulare  County,  which  is  especially  adapted 
to  the  raising  of  fruits. 

The  mean  annual  precipitation  in  the  basin  above  the  gaging  station  is  from  20  to  40 
inches,  which  falls  in  the  form  of  snow  over  probably  one-half  the  area. 

KAWEAH  RIYER  BELOW  THREE  RIVEB8,  OAL. 

This  station  was  established  April  29,  1903,  by  W.  H.  Steams.  It  is  located  at  a  point 
three-fourths  of  a  mile  })elow  the  confluence  of  the  North,  l^fiddle,  and  South  forks.  It  is 
10  miles  from  the  Southern  Pjicific  Railroad  station  at  Lemon  Cove,  Tulare  County,  Cal., 
and  one-fourth  of  i\  mile  west  of  the  wagon  road  from  Exeter  to  Three  Rivers. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  current  is  swift  at 
high  stages,  but  sluggish  at  low  water.  There  are  rapids  about  400  feet  al>ove  and  500  feet 
Ix'Iow  tlie  cable.  The  right  bank  is  low  and  subject  to  overflow  at  high  stages.  The  left 
bank  is  high  enougli  to  l)e  alx)ve  overflow.  There  are  willow  tree*?  along  the  water's  edge 
on  lx)th  banks,  and  a  line  of  willows,  sycamores,  and  eottonwoods  back  from  the  water's 
edge  on  the  left  hank.  The  bed  of  the  stream  is  composed  of  sand,  gravel,  and  lai^  bowl- 
ders.    The  section  is  probably  permanent. 

Discharge  measurements  are  made  from  a  cable  and  car.  The  initial  point  for  soundings 
is  a  sycamore  tree  on  the  left  bank  of  the  stream,  to  which  the  cable  is  fastened. 

The  low-water  gage  is  an  mclined  timber  on  the  left  bank.  The  high-water  gage  is  a  tim- 
Ixjr  securely  nailed  to  a  willow  tree  ou  the  left  bank.  During  1905  the  gage  was  read  bv 
J.  O.  Carter.  Bench  marks  were  establi.shed  ns  follows:  (1)  A  point  marked  *'B.  M.^'  wiih 
black  paint  on  a  hii^e  rock  10  fet^t  upstream  from  the  tree  to  which  the  cable  is  attached: 
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olevation,  13.95  feet.  (2)  A  point  on  rock  marked  with  white  paint  7  feet  upstream  fix)m 
the  75-foot  mark  on  the  cable;  elevation,  15.89  feet.  Elevations  refer  to  the  datum  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 

Discharge  measurements  ofKaweah  River  below  Three  Rivers,  Col.,  in  1906. 


Date. 


March  18 

March  20 

May20 

June  14 

July  25 

September  17 . 
October  24  « . . 


Hydrographer. 


Width. 


F.  R.  S.  Buttemer  . 

do 

R.  a.  Hawley 

do 

do 

C.  11.  Lee 

Hawley  and  Lee . . . 


Feet. 
157 
160 
n/i 
170 
140 


:  Area  of 
;  section. 

'    Sq.ft. 
464 
526 
647 
I  653 

306 
44 
61 


Mean 
velocity. 


Ft.  per  sec.\ 
1.24 
L55 
2.70 
2.27 
0.44 
0.73 

o.m 


Gage 
leignt. 


heigl 


Feet. 
5.94 
6.26 
7.25 
7.00 
4.83 
4.25 
4.30 


Dis- 
charge. 

Sec.-ft. 

577 

815 

1,740 

1,480 

136 

32 

49 


a  Section  400  feet  below  cable. 
DaxLy  gage  height,  in  feel,  ofKaweah  River  below  Three  Rivers,  Col.,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7, 

8. 

9. 
10, 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

4.9 

4.85 

4.8 

4.75 

4.7 

4.7 

4.7 

4.7- 

4.7 

4.7 

4.7 

4.6 

4.7 

4.6 

4.6 

4.b5 

4.7 

4.65 

4.7 

4.7 

4.95 

4.95 

4.8 

4.8 

4.75 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 


Feb. 


4.9 

5.95 

5.4 

5.2 

5.05 

5.2 

5.15 

5.15 

5.15 

5.0 

5.1 

5.0 

5.1 

5.0    ' 

5.0    I 

5.45  I 

5.36  ' 

5.65 

5.3 

5.2 

6.2 

5.15 

5.1 

5.15 

5.2 

5.2 

5.1 

6.4 


Mar. 

5.4 

5.45 

5.6 

5.5 

5.5 

5.4 

5.45 

5.5 

5.5 

5.45 

.5.55 

05.6 
6.9 
6.9 
5.8 
6.1 
6.0 
5.95 
7.0 
6.2 
6.1 
5.9 

0.5.9 
5.9 
.5.9 
6.1 
6.0 
5.85 
6.2 
5.9 
5.7 


Apr. 

May. 

5.8 

6.8 

5.9 

6.7 

6.0 

6.55 

6.1 

6.4 

6.2 

6.3 

6.2 

6.4 

6.3 

6.55 

6.25 

6.6 

6.25 

6.5 

6.2 

6.35 

6.15 

6.3 

6.0 

b.3 

6.0 

6.a5 

6.0 

6.55 

6.1 

6.9 

6.2 

7.3 

6.2 

7.4 

6.35 

7.35 

6.3 

7.4 

6.25 

7.3 

6.15 

7.45 

6.15 

7.4 

6.15 

7.3 

6.2 

7.4 

6.35 

7.5 

6.3 

7.35 

6.35 

7.1 

6.5 

6.9 

6.75 

6.75 

6.85 

6.85 

6.0) 

June,  j  July. 


7.05 

7.0 

7.0 

7.3 

6.8 

7.45 

7.05 

6.a5 

6.8 

7.05 

7.15 

7.35 

7.25 

7. 15 

7.15 

7.15 

7.1 

7.0 

6.a5 

6.9 

6.8 

6.7 

6.6 

6.4 

6.30 

6.36 

6.0 

6.2 

6. 15 

6.15 


6.05 

6.0 

5.9 

5.9 

5.8 

5.75 

5.75 

5.7 

6.7 

5.66 

5.6 

5.5 

5.4 

5.3 

5.2.5 

5.2 

5.2 

5.1 

5.1 

5.0 

5.0 

5.0 

4.a5 

4.9 

4.9 

4.85 

4.85 

4.8 

4.7 

4.7 

4.7 


Aug. 


4.65 
4. 


Sept. 


4.3 

4.3 

4.2 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.2 

4.25 

4.25 

4.25 

4.25 

4.25 

4.2.5 

4.2 

4.25 

4.2 

4.25 

4.25 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.4 

4.45 


Oct.      Nov. 


4.3 
4.36 
4.3 
4.25 
4.3 
4.2 
4.25 
4.2 
4.3 
4.25 
4.2 
4.2 
4.2 
4.2 
4.2 
4.25 
4.25 
«4.25 
4.25 
4.2.5 
4.2 
4.2 
4.2 
4.2.5 
4.3 
4.25 
4.25 
4.2 
4.2 
4.25 
4.2 


4.2 

4.2 

4.25 

4.25 

4.25 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.25 

4.25 

4.3 

4.25 

4.3 

4.3 

4.4 

4.3 

4.4.5 

4.5 

4.4 

4.4 

4.4 

4.4 

4.4 

4.5.5 

4.6 

4.6 

4.6 


Dec. 


I 


4.6 

4.6 

4.55 

4.5 

4.6 

4.5 

4.6 

4.. 55 

4.. 55 

4.. 55 

4.5 

4.5 

4.5 

4.55 

4.55 

4.. 55 

4.5 

4.5 

4.. 55 

4.6 

4.6 

4.5 

4.5 

4.5 

4.6 

4.5 

4.5 

4.6 

4.6 

4.6 

4.a5 
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Station  rating  table  for  Kaweah  River  below  Three  Riverttf  Col.,  from  January  J  to  Deeemha 

31,  1906. 


he^t. 

1 
Discharge.  1 

Gage 
height. 

Dischaige 

Feet. 

Second-feet: 

Feet. 

Second-fee 

4.20 

40 

5.10 

210 

4.30 

49 

5.20 

240 

4.40 

61    . 

5.30 

274 

4..')0 

75    1 

5.40 

312 

4.60 

9,     1 

5.50 

350 

4.70 

109 

5.60 

395 

4.80 

130 

5.70 

445 

4.90 

154 

5.80 

500 

6.00 

180 

5.90 

560 

Gage 
height. 


Second-feet. 


Feet. 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 


NoTE.~The  above  table  Is  baaed  on  seven  discharge  measurements  made  during  1006.     It  i^i  «yU 
defined  throughout. 

Estimated  monthly  discharge  of  Kaweah  Rityr  below  Three  Rivers,  Cal.ffor  1906. 

[Drainage  area,  520  square  miles.] 

Discharge  in  second-feet. 


Discharge. 


Discharse. 


Feet.     Seeond-feet. 


625 

6.90 

1,375 

600 

7.00 

1,480 

760 

7.10 

1,590 

835 

7.20 

l,7t)0 

915 

7.30 

1.815 

1,000 

7.40 

1,935 

1,090 

7.50 

2,OH0 

1,180 

1,275 

1                   1 

Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum,  i  Minimum.       Mean. 


167 
502 
[,480 
[,325 
^060 
1,998 
658 
100  I 
68  I 
55  i 
91  j 
100 


2,060 


91 
154 
312 

500I 
835  j 
625  i 
109  ' 

44 : 

40 
40  I 
40 
75 


116 

258 

553 

783 
1,386 
1,348 

303 
76.6 
45.2 
43.4 
56.6 
83.0 


ToUl  In 
acre-feet. 


7.133 

14,330 

34,000 

46.590 

85,220 

80,210 

18,630 

4.710 

2,090 

2,609 

3,368 

5.103 


Run-off. 
Second-feet '     tw^#k 


0.223 
.49A 
1.06 
1.51 
2.67 
2.59 
.583 
.147 
.087 
.063 
.109 
.160 


40 


421 


304.700 


.810 


0.257 

.5U 
1  22 
l.6>» 

2.  * 
.6?J 

.I7n 
.«*: 
.«• 

»•» 

.IM 
10.»« 


MISOELLAKEOirS  KSABUKEKXHTS  IN  KAWBAH  RIVER  DRAINAGE  BASIN. 

Marble  Fork  in  Sequoia  National  Park,  Cat.— This  stream  is  one  of  the  principal  tribu- 
taries of  the  Kaweah  River.  A  measurement  was  made  October  12  by  W.  B.  Clapp  at  a 
point  100  yards  above  its  junction  with  the  Middle  Fork  of  Kaweah  River. 

Width,  8.1  feet;  area,  6.0  square  feet,  mean  velocity,  0.83  foot  per  second;  dischar^,  .5.0 
second -feet. 

Middle  Fork  of  Kaweah  River  in  Sequoia  National  Park,  Co/.— This  stream  is  one  of  the 
principal  tributaries  of  Kaweah  River.  A  measurement  was  made  October  12  by  W.  B. 
Clapp  at  a  point  100  yards  above  its  junction  with  Marble  Fork. 

Width,  24.5  feet;  area,  32.2  square  feet;  mean  velocity,  0.51  foot  per  second;  discharpp, 
16.3  second-feet. 

South  Fork  of  Kaweah  River  near  Three  Rivers,  Cal.—A  measurement  of  this  stream  was 
made  October  11  by  W.  B.  Clapp,  2  miles  above  junction  of  Grouse  Creek  with  South  Fork, 
about  8  miles  above  the  town  of  Three  Rivers. 
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Width,  3.5  feet;  area,  1.7  s(iuaro-fcct ;  mean  velocity,  2.53  feet  per  second;  discharge,  4.3 
second-feet. 

East  Fork  of  Kaweah  River  at  power  house  of  Mount  Whitney  Power  Company. — Estimates 
of  dischai^  of  this  stream  were  made  by  W.  B.  Clapp  at  the  power  house  of  Mount 
Whitney  Power  Company,  3  miles  above  the  town  of  Three  Rivers,  Cal.  The  estimated  dis- 
charge was  calculated  from  discharge  of  nozzles  at  Mount  Whitney  Power  Company's  Plant. 

September  28:  Operating  three  Dobie  wheels.  Wheel  No.  1,  IJ-inch  nozzle;  wheel  No. 
2,  2-inch  nozzle;  wheel  No.  3,  2i-inch  nozzle;  effective  head  1,290  feet;  coefficient  used, 
0.98;  discharge,  17.4  second-feet. 

Octoljer  13:  Two  wheels  running.  Wheel  No.  2,  2-inch  nozzle;  wheel  No.  3,  2J-inch 
nozzle;  wheel  No.  1,  not  running;  effective  head,  1,290  feet;  coefficient  used,  0.98;  dis- 
charge, 14  second-feet. 

Mount  Whitney  Pouyer  Comimnys  jtum^^  l(X)feet  behw  head-gate  at  boundary  line  Sequoia 
National  Park. — The  following  measurements  were  made  during  1905  by  W.  B.  Clapp. 

S<»pteniber  28:  Width,  6.6  feet ;  area,  7.9^ square  feet ;  mean  velocity,  2.18  feet  per  second; 
discharge,  17.2  second-feet. 

October  12:  Width,  4.75  feet;  area,  6.4  square  feet;  mean  velocity,  2.95  feet  per  second; 
discharge,  18.9  second-feet. 

These  measurements  give  total  flow  of  Middle  Fork  of  Kaweah  River,  including  Marble 
Fork. 

North  Fork  Kaweah  River  near  Three  Rivera,  Gal. — A  measurement  of  this  stream  was 
made  October  13  by  W.  B.  Clapp  at  a  point  5  miles  alx)ve  junction  of  South  Fork  with 
Middle  Fork  of  Kaweah  River. 

Width,  12  feet;  area,  3.2  square  feet;  mean  velocity,  1.50  feet  per  second;  discharge,  4.8 
.second-feet. 

KING.S   RIVER  1>RAINAGE  IBASIN. 

DE8CBIPTI0N  OF  BABDf . 

Kings  River  rises  on  the  western  slope  of  the  Sierra  Nevada  and  drains  the  country 
located  l)etween  the  San  Joaquin  River  on  the  north  and  the  Kaweah  and  Kern  rivers  on  the 
south.  Tlie  crest  of  the  Sierra  Nevada  at  the  head  of  this  basin  reaches  elevations  of  over 
14,000  feet,  and  here  is  the  juost  rugged  portion  of  the  range;  the  sharp  and  precipitous 
peaks  characteristic  of  this  part  of  the  Sierra  Nevada  produce  the  grandest  scenery  to  be 
found  in  the  United  States.  The  main  tributaries  of  this  stream  flow  through  great  canyons 
cut  in  the  granite,  with  high  precipitous  walls.  The  Kings  River  Canyon  on  the  South  Fork 
and  Tehipite  Valley  on  the  Middle  Fork  rival  the  famed  Yosemite  Valley  for  grandeur  of 
scenerj'.  There  are  numerous  tributaries,  many  of  which  have  their  sources  in  perpetual 
snow  banks  on  the  higher  elevation.  A  large  number  of  small  lakes  on  the  higher  elevations 
arc  fed  by  small  streams  from  perpetual  snow  banks  or  glaciers,  and  in  them  many  of  the 
tributaries  have  their  source.  The  fonnation  is  of  granite,  which  above  an  elevation  of 
10,000  feet  is  bare,  with  scanty  vegetation,  being  carved  by  the  action  of  glaciers;  below  the 
10,000-foot  contour  is  a  heavy  covering  of  timber  and  underbrush.  Extensive  groves  of 
big  trees  are  scattered  throughout  this  basin.  On  the  lower  elevations  along  the  foothills 
the  soil  covering  is  light  with  a  grass  growth  used  for  pasturage.  Fully  80  per  cent  of  the 
drainage  area  is  now  included  in  the  lx)undaries  of  the  Sierra  Forest  Reserve  which  is 
patrolled  for  the  prevention  of  fires  and  illegal  herding.  Below  the  gaging  station,  which  is 
located  at  the  point  where  the  river  leaves  the  foothills,  canals  divert  the  water  for  use  in  the 
valley  lands  of  Fresno,  Kings,  and  Tulare  counties,  where  the  climate  and  soil  are  especially 
adapted  to  the  raising  of  grapes,  fruits,  etc.,  and  the  soil  is  under  a  high  state  of  cultivation. 
During  the  period  of  flood  discharge  some  water  passes  these  canals  and  finds  its  way  across 
Kings  River  delta  in  the  natural  channel  to  the  old  bed  of  Tulare.  Lake,  which  is  now  but  an 
intennittent  lake  due  largely  to  the  diversion  of  water  for  irrigation  purposes  from  the 
streams  which  drain  into  it. 
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There  is  a  drainage  area  of  1,742  square  miles  above  the  Red  Mountain  gaging  station. 

The  mean  annual  precipitation  for  this  area  varies  from  about  30  to  60  inches,  which  over 
a  greater  portion  of  the  basin  falls  in  the  form  of  snow.  The  greater  discharge  of  this  stream 
is  in  the  spring  months  when  the  snow  is  melting. 

KnrOB  RITES  HEAK  SAVOEK,  OAL. 

This  station  was  established  September  3,  1895,  by  J.  B.  lippincott.  It  is  located  15 
miles  east  of  Sanger,  Cal. ,  near  the  mouth  of  the  canyon,  and  Is  above  all  diversions. 

The  channel  is  nearly  straight  for  300  feet  above  and  below  the  station,  and  has  a  width  of 
180  feet  at  ordinary  stages.  The  bed  of  the  stream  is  composed  of  gravel  and  small  bowlders 
and  changes  but  little.  The  right  bank  is  high  and  not  subject  to  overflow.  Tlie  left  bank 
is  subject  to  overflow  during  extreme  high  water.    The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  an  eyel)olt  embedded  in  concrete  on  the  right  bank  of  river.  ^Vn  automatic 
river  stage  register  was  installed  April  18,  1903.  There  is  also  an  inclined  wooden  gage  near 
by  from  which  readings  were  formerly  taken  and  which  is  now  used  in  checking  the  self- 
recording  gage.  Mr.  O.  G.  Williams  reads  the  gage  once  each  day  and  also  examines  tlie 
automatic  register  to  see  that  it  is  in  proper  working  order.  The  mean  dail3'  gage  height  is 
determined  from  the  register  sheets  by  the  use  of  planimet^r.  The  bench  mark  is  a  crass 
marked  on  a  rock  which  is  24  feet  upstream  from  the  self-recording  register;  elevation. 
18.00  feet  alx)ve  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Discharge  measuremeTUs  of  Kings  River  near  Sanger,  Cal.,  in  1905. 


Date. 


llydrographer. 


March  21 F.  R.  S.  Buttemcr. 

May  22 |  R.  S.  Hawley 

June  15 do , 

July  24 do 

August  19 i do 

September  16..    (\  II.  Lee 

Octoi)cr21 Ilawley  and  Lee 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gace 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec-fi. 

217 

883 

2.73 

6.91 

2,4ur> 

317 

1,827 

4.a» 

10.10 

9.<«t» 

314 

1,808 

4.67 

10. 10 

8.4« 

160 

584 

1.69 

5.42 

l*h 

145 

390 

.97 

4.33 

:W2 

126 

317 

.63 

3.82 

1* 

113 

128 

1.53 

3.79 

1* 

KINGS   BIVEB   DRAINAGE   BASIK. 
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Mean  daily  gage  height ,  injeet,  of  Kings  River  near  Sanger y  CaL.^for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

4.95 
4.85 
4.fi 

Sept. 

Oct. 

Nov. 

Doc. 

1 

4.65 
4.65 
4.45 
4.45 
4.4 
4.4 

5.0 

5.65 

5.6 

5.45 

5.7 

5.65 

5.4 

5.3 

5.25 

5.15 

5.05 

5.0 

4.85 

4.85 

4  SR 

5.5 

5.7 

5.85 

5.95 

5.9 

5.9 

5.9 

5.95 

5.95 

5.9 

5.9 

5.95 

7.15 

7.35 

6.65 

6.55 

6.75 

6.75 

7.0 

7.2 

6.9 

6.55 

6.4 

6.5 

6.6 

6.8 

6.7 

6.4 

6.55 

6.4 

6.25 

6.25 

6.5 

6.6 

6.7 

6.9 

7.05 

7.2 

7.2 

7.25 

7.25 

7.0 

6.75 

6.6 

6.6 

6.9 

7.05 

7.0 

7.3 

7.2 

6.9 

6.85 

6.8 

6.8 

7.1 

7.5 

7.5 

7.75 

8.2 

8.75 

9.05 

8.9 

on 

7.8 
7.6 
7.5 

4.1 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

3.95 

3.95 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.85 

3.8 

3.8 

3.8 

3.8 

3.8 

3.75 

3.75 

3.75 

3.75 

3.7 

3.7 

3.7 

3.75 

3.95 

4.05 

.TR 

4.10 

2 

8.35  '    «  ft.'i 

4.0        3.8 
4.0    ;    3.8 
3.9    ,    3.8 
3. 85       ^- « 

4.05 

3 

8.05 
7.7 
7.55 
7.65 
7.75 
7.9 
7.7 
7.4 
7.4 
7.4 
7.45 
7.95 
8.8 
9.6 
10.25 
10.15 
10.15 
10.05 
10.^5 
10.  Ts 
9.95 
9.95 
10.15 
10.15 
9.4 
8.85 
8.5 
8.65 
8.9 

9.15 
8.85 
8.7 
9.05 
9.35 
9.3 
0.1 
9.4 
9.8 
10.25 
10.3 
10.2 
10.0 
9.9 
9.85 
9.6 
9.4 
9.4 
9.45 
9.4 
8.95 
8.45 
8.2 
8.25 
8.05 

4.0 

4.: 

7.4    1     4.8 
7  3     !     4-7 

4  1 

5 

4  15 

6 

7.25 

7.25 

7.2 

7.2 

7.2 

7.15 

7.0 

6.7 

6.4 

6  2 

4.65 

4.6 

4.6 

4.6 

4.65 

4.6 

4.65 

4.55 

4.5 

A  AR 

3.85 

3.8 

3.8 

3.8 

3.8 

3.75 

3. 75 

3,75 

3.7 

3.7 

3.7 

3.7 

3.8 
3.8 
3.8 
3.8 
3.8 
«3.8 
3.8 
3.8 
3.8 
3.8 
3.8 

4.1 

7 

8 

9 

a4.4 

a  4. 4 

4.4 

4.4 
4.3 
4.2 
4.35 
a4  35 

4.1 
4.1 
4  05 

10 

11 

12 

13 

14 

15 

4.0 
4.0 
4.0 
4.0 
4.0 
4  0 

16 

4.35       ."i-O 

6  0    !    4. 4.*) 

4  0 

17 

4.4 
44 
4.35 
4.45 

5.4 

5.25 

5.2 

5.15 

5.1 

5.1 

5.15 

5.2 

5.25 

5.3 

5.3 

5.35 

5.85 

4.4 

4.0 

18 

5.75 

5.65 

5.6 

5.55 

5.55 

5.5 

5.5 

5.5 

5.5 

5.45 

4.4 

4.35 

4.3 

4.3 

4.3 

4.3 

4.25 

4.2 

4.2 

4.2 

4.15 

4.1 

4.1 

4.1 

3.75  !    .•?-» 

4  0 

19     

3.75 

3.8 

3.8 

3.8 

3.8 

3.8 

3.7 

3.7 

3.7 

3.7 

3  9         4  0 

20 

3.95       4.05 

21 

22 

4.7 
48 

4.0    ,     4.1 
3  9    1     4  0 

23 

4.6 

4.6 

4.55 

4.5 

4.45 

4.45 

4.45 

4.45 

4.5 

3.9         .T9 

24 

3.8 
3.8 
3.85 
3.9 
4  1 

3.9 

25 

o3.9 

26.     .. 

3  9 

27 

4.0 

28 

7.95 

a  4 

4.0 

29 

8.0         5.25 
8.0         5.15 

3.75       4.0 

4.0 

30 

3.75 
3.75 

»4.0 

4.0 

31 

3.9 

a  Gage  height  estimated. 
Station  rating  taUefor  Kings  River  near  Sanger j  Cal.^jrom  January  1  to  December  31  j  1906. 


Gage 
height. 

Discharge. 

Gace 
height. 

Discharge. 
Second-feet. 

'     Gace 
height. 

Feet. 

Second-feet. 

Feet. 

Feet. 

3.70 

150 

5.00 

740 

6.30 

3.80 

175 

5.10 

805 

6.40 

3.90 

205 

5.20 

870    , 

6.60 

4.00 

240 

5.30 

940 

6.60 

4.10 

280 

5.40 

1,010 

6.70 

4.20 

325 

5.50 

1,085 

6.80 

4.30 

370 

5.60 

1,160 

6.90 

4.40 

420 

5.70 

1,235 

7.00 

4.50 

470 

5.80 

1,310 

7.20 

4.60 

520 

5.90 

1.390 

7.40 

4.70 

570 

6.00 

1,470 

7.60 

4.80 

625 

6.10 

1,550 

7.80 

4.90 

680 

6.20 

1,640 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

1,730 

8.00 

3,850 

1,820 

8.20 

4,190 

1,920 

8.40 

4,570 

2,020 

8.60 

4,980 

2,120 

8.80 

5,425 

2,230 

9.00 

5,890 

2, 340 

9.20 

6,380 

2,460 

9.40 

6,915 

2,705 

9.60 

7,495 

2,965 

9.80 

8,115 

3,240 

10.00 

8,770 

3, 535 

10.20 

9,450 

Note.— The  above  table  is  ba.sed  on  discharge  measurements  made  during  1895-1905.    It  is  well 
defined  throughout. 
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Estimated  monthly  discharge  of  Kings  River  near  Sanger ,  Cal.,for  1905. 
[Dninago  area,  1,742  square  miles.] 


Discharge  in  swond-feet. 


Run-off. 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

Septemter. , 

October 

November . 
December.. 


The  year. 


Maximum. 

I 
Minimum. 

Mean. 

Total  In 
acre-feet. 

27,480 

Second-fe<>t 
0.257 

Depth 
iniiiPhes. 

62.'> 

32.-I 

447 

0-29h 

1,235 

6.-,2  , 

899 

49,  OCX) 

.516 

XT. 

2,900 

1,085 

1,}H4  1 

113,400 

1.06 

1.22 

6,010 

1,685 

2.731  ! 

162.500 

1.57 

1.75 

9,622 

2,965 

5,887 

361,600 

3.38 

3.W 

9, 7% 

3,770 

6,448 

;W3,700 

3.70 

4.13 

3,535  , 

772 

1,859 

114,300 

l.OT 

i.sn 

710 

2S0 

448 

27.550 

.257 

.296 

280 

150 

198 

11,780 

.114 

AT. 

260  . 

150 

174 

10, 700 

.100 

.115 

2S0 

175 

191 

11.360 

.110 

-'23 

302 

2(X5 
150 

246 
1.781 

l.->,  130 

1,289,000 

.141 
~1.(12~~ 

.ln3 

9,795 

13.  v» 

HIBOSLLAHEOirB  KEASTTBEMEirTS  IH  KIK08  KIVEB  DRAIKAOE  BABIH. 

NorOi  Fork  of  Kings  River. — ^This  stream 'V^ntera  Kings  River  from  the  north  ai>ont 
20  miles  above  point  where  the  main  Kintjs  lliver  leaves  the  foothills  and  enters  the  San 
Joaquin  Valley.  A  measurement  was  made  500  feet  above  its  junction  with  main  river 
and  about  50  feet  alx)ve  lower  trail  rrassing  on  August  22,  1905,  by  R.  S.  Ilawley. 

Width,  16  feet;  area,  21  square  feet:  mean  velocity,  1.86  feet  jjcr  set'ond:  dlschHi]gi>. 
3)  second-feet. 

Converse  Creel-. — This  stn»am  enters  the  Kings  River  7  miles  l)eIow  the  junction  of 
Middle  and  South  forks.  A  measurement  was  made  200  fwt  alK)ve  its  mouth  on  AiigiLst 
23,  1905,  by  R.  S.  Ilawley. 

Width,  4  feet;  area,  1.6  sqUaiv  fcvt;  mean  velocity,  0.77  fotU  per  stH'ond:  discliai^*,  1J2 
second-feet. 

Ten  Mile  Creek. — This  creek  enters  Kings  River  one-half  mile  below  junction  of  Middle 
and  South  forks.  A  measurement  was  made  on  August  23,  1905,  100  feet  above  its  mouth 
by  R.  S.  Hawley. 

Width,  2  feet;  area,  1.6  scjuare  feet;  mean  velocity, 0.69  fiwt  pc»r  stn'ond;  discharge,  l.l 
second-feet. 

Boulder  Creek.  -This  stivam  enters  the  South  Fork  of  Kings  River  5  miles  aI>ove  the 
junction  of  the  Middle  and  South  forks.  A  measurement  was  made  on  AugtLst  2.5,  1905, 
2  miles  above  its  mouth  and  100  feet  alx)ve  lower  trail  crossing  by  R.  S.  Hawley. 

Width,  6  feet;  area,  2.8  square  feet;  mean  velocity,  1.14  feet  per  second;  dischai^ge,  3.2 
second-feet. 

Lightning  Creek. — This  stream  enters  tlie  South  Fork  of  Kings  River  from  the  south 
about  10  miles  above  the  junction  of  the  Middle  and  South  forks.  An  estimate  was  made 
of  the  discharge  about  1  mile  above  its  mouth  at  the  trail  crossing  on  August  25,  190S, 
by  R.  S.  Hawley. 

Discharge,  0.60  second-foot. 

Lems  Creek. — This  stream  enters  the  South  Fork  of  Kings  River  from  the  north  in  Kings 
River  Canyon  2  miles  below  old  Cedar  Grove  Hotel.  A  measurement  was  made  Au^st  36, 
19a5,  500  feet  alx)ve  its  mouth  by  R.  S.  Haw-ley. 

Width,  3  feet;  area,  2.7  square  feet;  mean  velocity,  1.00  foot  per  second;  dischai^,  2.7 
second-feet. 
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South  Fork  of  Kings  River. — This  stream  is  the  principal  tributary  to  Kings  River.  A 
measurement  was  made  in  the  lower  Kings  River  Canyon  one-fourth  mile  above  the 
mouth  of  Lewis  Creek  on  August  26, 1905,  by  R.  S.  Hawley. 

Width,  52  feet;  area,  51  square  feet;  mean  velocity,  2.73  feet  per  second:  discharge,  139 
second-feet. 

South  Fork  of  Kings  Rurr. — A  measurement  was  made  700  feet  above  the  mouth  of 
Bubbs  Creek  on  August  26,  19a5,  by  R.  S.  Hawley. 

Width,  35  feet;  area,  36  square  feet;  mean  velocity,  1.36  feet  per  se<'ond:  discharge,  49 
second-feet. 

South  Fork  oj  Kings  River.— X  measurement  was  made  August  26,  1905,  one-fourth 
mile  below  the  mouth  of  Bubbs  Creek  by  R.  S.  Hawley. 

Width,  65  feet;  area,  68  square  feet;  mean  velocity,  1.46  feet  per  second:  dischaige,  99 
second-feet. 

Bubbs  Creek. — This  is  the  principal  tributary  of  South  Fork  of  Kings  River  and  joins  it  at 
the  head  of  Kings  River  Canyon.  From  the  measurements  made  on  South  Fork  of  Kings 
River  above  and  below  the  junction  of  Bubbs  Creek  on  August  26,  1905,  by  R.  S.  Hawley, 
the  discharge  of  Bubbs  Creek  at  the  mouth  was  estimated  to  be  50  second-feet.  On  account 
of  roughness  of  stream  bed  and  high  velocities  in  the  creek  it  was  impossible  to  make  dis- 
charge measurement.  (See  measurement  of  South  Fork  of  Kings  River  above  and  below 
mouth  of  Bubbs  Creek.) 

Copper  Creek. — This  stream  enters  the  South  Fork  of  Kings  River  f  nnn  the  north  between 
North  Dome  and  Buck  Peak.  A  measurement  was  made  on  August  26,  1905,  one-fourth 
mile  above  its  mouth  by  R.  S.  Hawley. 

Width,  4  feet;  area,  1.0  square  foot;  mean  velocity, 0.82  f<K>t  pc»r  second;  dis(*haige,  0.82 
second-foot. 

Roaring  River. — This  stream  enters  South  Fork  of  Kings  River  from  the  south,  5  miles 
below  the  junction  of  South  Fork  and  Bubbs  Creek.  A  measurement  was  made  August  26, 
1905, 500  feet  above  its  mouth  by  R.  S.  Hawley. 

Y^idth,  14  feet;  area,  11  square  feet;  mean  velocity,  0.87  fiK)t  i)er  .second;  dischaige,  9.6 
second-feet. 

Sheep  Creek. — ^This  stream  entere  the  South  Fork  of  Kings  River  from  the  south  one- 
fourth  mile  below  Cedar  Grove' Hotel.  An  estimate  was  made  of  the  dischaige  at  the 
mouth  August  26,  1905,  by  R.  S.  Hawley. 

Discharge,  1.8  second-feet. 

Hotel  Creek. — This  stream  enters  South  Fork  of  Kings  River  from  the  north  at  Cedar 
Grove  Hotel.  An  estimate  was  made  of  the  discharge  at  its  mouth  on  August  26,  1905,  by 
R.  S.  Hawley. 

Dischaige,  0.20  second-foot. 

Granite  Creek. — This  stream  enters  South  Fork  of  Kings  River  from  the  north  between 
North  Mountain  and  North  Dome.  An  estimate  was  made  of  the  discharge^  at  the  mouth 
August  26,  1905,  by  R.  S.  Hawley. 

Discharge,  0.50  second-foot. 

Horseshoe  Creek. — ^This  stream  enters  Middle  Fork  of  Kings  River  from  the  south  at 
Simpson  Meadow.  An  estimate  was  made  of  the  discharge  at  its  mouth  on  August  28, 1905, 
by  R.  S.  Hawley. 

Discharge,  2.4  second-feet. 

Middle  Fork  of  Kings  River. — This  is  one  of  the  principal  tributaries  of  Kings  River  and 
drains  the  high  Sierra  Nevadas  in  the  northeastern  portion  of  its  watershed.  A  measure- 
ment was  made  on  August  28,  1905, 50  feet  above  the  mouth  of  Horseshoe  Creek,  at  the 
lower  end  of  Simpson  Meadow,  by  R.  S.  Hawley. 

Width,  41  feet;  area,  65  square  feet;  mean  velocity,  1.83  feet  per  second;  discharge,  119 
second-feet. 

Goddard  Creek. — This  stream  is  the  principal  tributary  of  Middle  Fork  of  Kings  River, 
entering  it  from  the  north.  A  measurement  was  made  August  28,  1905,  one-fourth  mile 
above  its  mouth  at  Simpson  Meadow  by  R.  S.  Hawley. 
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Width,  26  foet;  area,  29  square  feet;  mean  velocity,  1.93  feet  per  second;  dischai;^,  56 
second-feet. 

Dougherty  Creek. — This  stream  enters  Middle  Fork  of  Kings  River  from  the  south  about  1 
mile  below  Simpson  Meadow.  A  measurement  was  made  August  29,  1905,  300  feet  above 
its  mouth  by  R.  S.  Hawley. 

Width,  4  feet;  area  4.4  square  feet;  mean  velocity,  0.86  foot  per  second;  dischaif^,  3^ 
second-feet.  , 

Slide  Creek. — This  is  a  small  stream  entering  Middle  Fork  of  Kings  River  from  the  south 
3  miles  below  Simpson  Meadow.  An  estimate  of  its  discharge  was  made  300  feet  above  its 
mouth  August  29, 1905,  by  R.  S.  Ilawley. 

Discharge,  0.50  second-foot. 

Crown  Creek. — This  stream  enters  Middle  Fork  of  Kings  River  in  Tehipit«  Valley  oDc«-h4iIf 
mile  southwest  of  Tehipite  Dome.  An  estimate  of  its  discharge  was  made  on  August  29, 
1905,  500  feet  above  itjs  mouth,  above  the  trail  crossing,  by  R.  S.  Hawley. 

Discharge,  8.0  second-feet. 

Blue  Canyon  Creek. — This  stream  enters  Middle  Fork  of  Kings  River  2  miles  above  Tehi- 
pite Dome.  An  estimate  was  made  of  the  discharge  August  29,  1905,  200  feet  above  its 
mouth  by  R.  S.  Ilawley. 

Discharge,  1.4  second-feet. 

Rancheria  Creek. — Tliis  stream  enters  North  Fork  of  Kings  River  about  4  miles  \x\ow 
Cliff  Camp.  A  measurement  was  made  on  August  31,  1905,  about  4  miles  above  its  mouth 
and  just  below  its  junction  with  North  Fork  of  Rancheria  Creek  by  R.  S.  Hawley. 

Width,  8  feet;  area,  7.2  square  feet;  mean  velocity,  0.78  foot  per  second;  disciuirge,  5.6 
second-feet. 

North  Fork  of  Rancheria  Creek. — This  stream  joins  Rancheria  Creek  about  I  miles  above 
its  mouth.  A  metusuremcnt  was  made  August  31,  1905,  100  feet  above  ita  junction  with 
Rancheria  Creek,  b}'  R.  S.  Ilawley. 

Width,  2  feet;  area,  1.2  square  fe(>t;  mean  velocity,  2.00  feet  per  second;  discharge,  2.4 
second-feet. 

North  Fork  of  Kings  River. — A  meiisurement  was  made  on  this  stream  on  August  31.  1905, 
about  one-half  mile  aliove  Cliff  Camp  and  about  15  miles  above  its  mouth,  by  R.  S.  Hawley. 

Width,  8.0  fet^t:  area,  12.8  square  feet;  mean  velocity,  0.73  foot  per  second:  discharge, 
9.4  second-feet. 

Bear  Creek. — This  stream  is  tributary  to  North  Fork  of  Kings  River  through  Dinkey 
Creek.  An  estimate  was  made  of  the  discharge  of  this  stream  on  August  31, 1905,  about  2 
miles  above  \is  junction  wath  Dinkey  Creek  at  trail  crossing,  by  R.  S.  Hawley. 

Discharge,  0.70  sccx)nd-foot. 

Laurel  Creek. — This  stream  is  tributary  to  North  Fork  of  Kings  River  through  Bear 
Creek  and  Dinkey  Creek.  An  estimate  wixs  made  of  the  discharge  on  August  31,  1905, 
about  one-fourth  mile  above  junction  with  Bear  Creek,  by  R.  S.  Hawley. 

Di.schaige,  0.40  st^cond-foot. 

Dinkey  Creek. — This  stream  is  a  tributary  of  North  Fork  of  Kings  River  from  the  west. 
A  measurement  was  made  about  \\  miles  above  the  mouth  of  Bear  Creek  at  Dinkey  Mead- 
ows on  September  1,  1905,  by  R.  S.  Hawley. 

Width,  6  feet;  area,  4  square  feet;  mean  velocity,  0.70  foot  per  second;  dischaige,  2i^ 
second-feet. 

MERCED  RIVER  DRAINAGE  BASIN. 

SEBCSIFTION  OF  BASIV. 

Mereed  River  drains  that  portion  of  the  western  slope  of  the  Sierra  Nevada  located 
liotwoen  the  Tuolumne  River  on  the  north  and  the  San  Joaquin  River  on  the  south.  Its 
drniniigo  area  is  nuich  less  than  that  of  the  Tuolumne  River.  It  has  numerous  tributaricii, 
several  of  which  arc  of  considerable  size. 

The  topography  of  the  country  in  this  basin  is  similar  to  that  of  the  Tuolumne  River 
being  rough  and  broken  in  the  upper  reaches.     In  this  basin  is  situated  the  famous  Yosemite 
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Valley  with  its  precipitous  walls  and  domes  and  great  waterfalls,  which  occur  on  the  main 
stream  and  its  tributaries,  which  discharge  into  the  valley  over  precipitous  cliffs  rising  2,000 
to  3,000  feet  above  the  floor  of  the  valley.  The  formation  is  of  granite  which  on  the  upper 
reaches  of  the  basin  above  Yosemite  Valley  is  bare,  rising  in  precipitous  peaks  and  domes, 
and  is  smoothly  marked  by  glacial  action.  The  middle  reaches  of  the  basin  are  well  tim- 
bei-ed.  Tlie  Mariposa  grove  of  big  trees  is  situated  in  the  basin  of  the  South  Fork.  The 
timber  growt.h  extends  well  down  on  the  lower  elevations  to  the  foothills  where  the  cover- 
ing is  of  brush  and  grass,  used  extensively  for  pasturage.  Numerous  lakes  are  scattered 
over  the  upper  portion  of  the  basin.  The  mean  annual  precipitation  varies  from  25  inches 
in  the  foothills  to  60  inches  on  the  higher  elevations,  where  it  falls  in  the  form  of  snow,  which 
melts  in  the  spring  n;onths,  except  on  the  extreme  higher  mountain  peaks,  where  it  often 
remains  during  the  entire  year.  After  leaving  the  foothills  at  Merc«d  FaUs,  where  the 
gaging  station  is  located,  canals  dirert  the  water  for  irrigation  on  lands  along  the  river  bot- 
tom and  in  San  Joaquin  Valley.  The  surplus  water  during  flood  discharge  enters  San 
Joaquin  River. 

MERGED  BIVEE  DT  YOSEKITE  YAILET,  OALUOBJriA. 

This  station  was  established  July  11,  1904,  by  A.  E.  Chandler  and  N.  W.  Currie.  It  is 
located  at  the  wagon  bridge,  near  the  Sentinel  Hotel. 

The  channel  is  straight  for  a  distance  of  150  feet  above  and  50  feet  below  station.  Tlie 
current  is  sluggish.  The  right  bank  is  low  and  subject  to  overflow.  The  left  bank  is  high 
and  above  high  water.  The  bed  of  the  stream  is  composed  of  coarse  gravel  and  sand,  with 
small  bowlders,  and  is  not  subject  to  much  change. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge.  The  initial  point 
for  soundings  is  stream  face  of  abutment  on  right  bank. 

The  gage  is  a  vertical  timber,  securely  fastened  to  a  masonry  abutment  on  west  bank. 
The  bench  mark  is  the  heads  of  two  large  nails  driven  into  tlie  stream  fac«  of  the  bridge- 
seat  timber  on  the  left  abutment;  elevation,  14.64  feet  above  the  datum  of  the  gage] 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Wjater. 
Supply  Paper  No.  134,  United  States  Greological  Survey.  ; 

Discharge  measurements  of  Merced  River  in  Yosemite  Valley,  Califomiaf  in  1906.  \ 


Date. 


Hydrograpber. 


June  61 

Junes.. 

Juno  11 

June  12 

June  20 , do 

June  25 i do 

June  28 j do 

July  4 j do 

July  13 do 

July  17 do 

July  31 do 

Auga  at  25 i do 

October  24 do 


W.  B.  Clapp.. 

....do 

N.  W.  Currie - 
....do 


Widtb. 

Area  of 
section. 

Mean     ! 
velocity. 

Gaee 
height. 

Feet. 

Uia- 
ch^rge. 

Se\.-fi. 

Feet. 

Sq.ft. 

Ft.perBec) 

93 

593 

2.40 

6.15 

l|421 

93 

626 

2.58 

6.45 

i;617 

93 

730 

3.14  1 

6.95 

2,289 

93 

782 

3.52 

7.52 

2,751 

93 

730 

3.07 

6.92 

2,240 

93 

594 

2.28 

6.00 

1,354 

90 

568 

2.15 

5.70 

1,221 

90 

518 

1.90 

5.40 

984 

90 

448 

1.44  1 

4.80 

647 

90 

396 

.92 

4.20 

365 

92 

362 

.52  1 

3.78 

190 

92 

308 

.30  ' 

3.40 

91 

20 

10.5 

1.46  ! 

3.10 

al5.3 

o  Wading  400  feet  below  bridge. 
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DaUy  gage  height  ^  infeety  of  Merced  River  in  Yosemite  Valley,  Califomiaf  for  1905, 


Day. 

May. 

June. 

July. 

5.7 

5.5 

5.3 

5.4 

5.35 

5.35 

5.3 

5.25 

5.5 

5.5 

5.3 

5.1 

4.8 

4.5 

4.35 

4.3 

Aug. 

3.7 

3.7 

3.7 

3.7 

3.66 

3.6 

3.6 

3.6 

3.7 

3.7 

3.7 

3.6 

3.6 

3.5 

3.5 

3.5 

Sept. 

Oct.   , 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

3.1 

3.1 

3.15 

3.2 

3.2 

3.2 

3.3 

3.3 

3.3 

3.3 

3.3 

3.4 

3.4 

3.35 

Oct, 

1 

6.2 

6.2 

6.1 

5.95 

5.8 

6.2 

6.5 

6.4 

6.2 

6.55 

7.0 

7.5 

7.45 

7.35 

7.3 

7.4 

3.3 

3.3 

3.3 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.1 

3.3 
o3.3    '' 

3.25 
a3.25 
03.25 
03. 25 

3.25  1 
a  3. 25 
«3.2    ' 

3.2 
a3.2 

3.2 
a3.2 

3.15 

3.15 
a  3. 15 

17 

7.1 

6.9 

6.8 

6.9 

7.1 

7.0 

6.5 

6.5 

6.0 

6.0 

5.8 

5.7 

5.95 

5.8 

4.2 

4.15 

4-2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.1 

4.1 

4.1 

4,0 

3.9 

3.8 

3.8 

3.5 

3.5 

3.45 

3.45 

3.45 

3.45 

3.45 

3.4 

3,4 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

a  3. 1.*. 

2 

18 

•  3.  Iw 

3 

19 

•  3.1-5 

4 

20 

•  3.1 

5 

21 

3.1 

6 

22 

•  3.1 

7 

23 

24 

25 

26 

27 

28 

29 

30 

6.8 
6.8 
7.1 
7.1 
6.3 
06.0 
5.7 
6.1 
6.1 

•  3.1 

8 

3.1 

9 

10 

11 

12 

I 

13 

14 

15 

16 

•  Gage  height  estimated. 

Siation  reding  table  for  Merced  River  in  Yosemite  V alley,  California,  from  Jvly  11,  1904,  ^ 

December  SI,  1^5. 


Gage 
height. 

Discharge. 

Feet, 

Second-feet. 

3.10 

15 

3.20 

38 

3.30 

63 

3.40 

90 

3.50 

118 

3.60 

147 

3.70 

178 

3.80 

212 

3.90 

248 

4.00 

286 

Gage 
height. 

Discharge. 

height. 

Discharge. . 

&t. 

Dischaxige. 

1 

Feet. 

Second-feet. 

Feet. 

Second-feel. 

Feel. 

Sectmd'feet. 

4.  JO 

326 

5.10 

815 

6.20 

1,505 

4.20 

368 

5.20 

870 

6.40 

1,645 

4.30 

412 

5.30 

925 

6.60 

1,795 

4.40 

457 

6.40 

965 

6.80 

1,S60 

4.50 

504 

5,50 

1,045 

7.00 

2,110    i 

4.60 

552 

5.60 

1,105 

7.20 

2,275 

4.70 

602 

5.70 

1,170 

7.40 

2.445 

4.80 

653 

5.80 

1,235 

4.90 

706 

6.90 

1,300 

5.00 

760 

6.00 

1,365 

Note.— The  above  table  is  based  on  12  discharge  measurements  made  during  1904-5.    It  is  weO 
defined  between  gage  heights  3.1  feet  and  6.5  feet. 
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Estimated  monthly  discharge  of  Merced  River  in  Yosemite  V alley.  Califomia,  for  1904  and 

1905. 


Month. 


Discharge  In  sccond-fcet.        ,' 


Maximum, 


Minimum. 


Mean. 


Total  In 
acre-feet. 


1904. 


July  11-31 

August 

September  1-24. 


190S. 


May  23-31.... 

June 

July 

August 

September 

October  1-24. 


602 
552 
412 

2,190 

2,530 

1,170 

178 

90 

63 


286 
112 
63 

1,170 

1,170 

212 

63 

15 

15 


The  period . 


463 
248 
131 

1,096 
1,771 
610 
123 
44.4 
35.3 


19,280 
15,250 
6,236 

30,280 
105,400 

37,510 
7,563 
2,642 
1,680 


185,100 


HE&CED  RIVXE  ABOVE  VSRCED  FALLS,  CAL. 

The  measurement  of  this  stream  was  undertaken  in  response  to  numerous  requests  from 
mining  and  irrigation  interests.  The  midsummer  flow  of  the  stream  is  less  than  the  com- 
bined capacity  of  the  irrigation  and  power  canals  taking  water  in  the  vicinity  of  Snelling. 
The  station  was  established  April  6,  1901 ,  by  H.  II.  Henderson.  It  is  located  1  mile  above 
Merced  Falls. 

Both  banks  are  high  and  rocky  tvnd  are  not  subject  to  overflow.  The  lied  of  the  stream 
is  composed  of  gravel  and  Ls  subject  to  some  change. 

Discharge  measurements  are  made  from  a  cable  and  car. 

The  gage  is  a  timber  bolted  to  iron  stakes  driven  in  the  bed  of  the  stream  on  the  left  bank. 
During  1905  the  gage  was  read  by  Charles  Siegfeldt.  The  bench  mark  is  a  three-fourtlis 
inch  round  iron  bolt  set  10  inches  in  the  slate  rock  on  the  right  bank  of  the  river;  elevation, 
69.20  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Discfiarge  measurements  of  Merc-ed  River  above  Merced  Falls ^  California^  in  1905. 


Date. 


March  16 

AprU7 

May24 

June  17 

July  21 

September  14 . 
October  19.... 

October  19 

December  7... 


Ilydrographer. 


F.  R.  S.  Buttemer. . 

O.  W.  Peterson 

R.  S.  Hawley 

do 

do 

C.H.  Lee 

Hawley  and  Lee 

do 

Hawley  and  Eaton . 


Width. 
Feet. 

Area  of 
section. 

Sq.ft. 

Mvmi 
velocity. 

Ft.  per  gee. 

height. 

Feet. 

179 

447 

2.84 

10.19 

184 

597 

3.79 

10.75 

265 

862 

4.94 

11.91 

272 

797 

4.56 

11.65 

141 

282 

1.74 

9.04 

106 

128 

.43 

7.82 

104 

128 

.37 

7.80 

44 

38 

1.34 

7.80 

65 

67 

1.58 

8.00 

Dis- 
charge. 

Sec.-ft. 

1,269 

2,263 

4,261 

3,632 

490 

56 

48 

61 

90 
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Daily  gage  height,  in  feet  j  of  Merced  River  above  Merced  Falls,  Cal.,  for  1905. 


Day. 


Jan. 


12.... 
13.... 
14.... 
15. . . . 
16.... 
17.... 
18.... 
19.... 
20.... 
21.... 
22.... 
23.... 
24. . . . 
25.... 
28.... 
27.... 
28.... 
29.... 
30. . . . 
31.... 


9.2 

8.95 

8.85 

8.8 

8.7 

8.7 

8.7 

8.7 

8.7 

8.7 

8.7 

8.&'i 

8.6 

8.6 

8.6 

8.7 

8.7 

8.6 

8.7 

8.7 

8.9 

9.05 

8.9 

8.85 

8.85 

8.8 

8. 75 

8.7 

8.7 

8.7 

8.8 


Fob. 

Mar. 

9.2 

9.5 

13.45 

9.6 

10.75 

9.7 

10.45 

9.8 

10.8 

'•?. 

Apr. 


10.35 
9.85 
9.65 
9.5 
9.4 
9.3 
9.25 
9.1 
9.1 
9.1 
9.1 
9.3 
9.3 
9.3 
9.35 
9.35 
9.3 
9.25 
9.25 
9.3 
9.4 
9.4 
9.4 


9.75 
9.8 
9.85 
9.85 
9.85 
9.85 
9.8 
10.95 
10.6 
10.25 
10.15 
11.3 
10.7 
13.55 
11.75 
10.9 
10.55 
10.3 
10.3 
10.25 
10.3 
10.45 
10.2 
10.4 
10. 35 
10.2 


10.15 

10.2 

10.3 

10.4 

10.5 

10.6 

10.7 

10.7 

10.7 

10. 75 

10.6 

10.4 

10.3 

10.25 

10.4 

10.6 

10.5 

10.55 

10.8 

10.55 

10.4 

10.35 

10.35 

10.5,'* 

10.8 

10.  as 

11.0 
11.4 
11.75 
fl.8 


May. 


11.55 

11.2 

10.95 

10.8  ■ 

10.7 

10.6 

10.7 

11.05 

10.85 

10.65 

10.6 

10.5 

10.6 

10.  a5 
11.35 
\2.(Ki 
12.7 
12.5 
12.25 
12.35 
12.25 
11.95 
11.8 

11.  l» 

12.  Oi 
12.  a5 
11.65 
11.4 
11.15 
M.2 
11.35 


June. 

July. 

11.45- 

10.4 

11.35 

10.25 

11.35 

10.15 

11.2 

10.05 

11.  OJ 

10.  as 

11.2 

9.95 

11.45 

9.95 

11.45 

9.9 

11.35 

9.95 

11.35 

10.0 

11.6 

9.9 

11.95 

9.8 

11.  &5 

9.7 

11.75 

9.55 

11.7 

9.35 

11.7 

9.25 

11.6 

9.1 

Aug.  I  Sept. 


I 


11.45 

11.4 

11.3 

11.3 

11.3 

11.05 

10.85 

10.65 

10.6 

10.55 

10. 45 

10.5 

10.5 


9.1 

9.  as 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

8.9 

8.9 

8.85 

8.8 

8.75 

8.65 


1 


8.6 

8.5 

8.5 

8.45 

8.4 

8.4 

8.35 

8.35 

8.4 

8.3 

8.35 

8.4 

8.4 

8.35 

8.3 

8.25 

8.2 

8.2 

8.15 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.0 

8.0 

8.0 


8.0 
7.95 
7.95 
8.0 

8.  as 

8.0 

7.9 

7.9 

7.9 

7,9 

7.9 

7.9 

7.9 

7.85 

7.8 

7.85 

7.85 

7.85 

7.85 

7.8 

7.8 

7.8 

7.75 

7.8 

7.7 

7.7 

7.8 

7.8 

7.8 

7.8 


Oct.      No\ .     Dec. 


7.85 
7.8 


7.9 
7.9 

7.9  : 

7.8    I 
7.8    I 

7.  as 
7.  as 

7.8 

7.S    , 

7.8 

7.8 

7.8 

7.8 

7.85 

7.9 

7.85 

7.85  I 

7.  as 

7.85 
7.85 

7.85 

7.8 

7.8 


7.85 

7.8 

7.85 

7,8 

7.8 

7.8 

7.8 

7.8 

7.8 

7.  as 

7.9 

7.8 

7.8 
7.8 

7.  as 
7.  as 

7.85 

7.  as 

7.9 
7.9 
7.9 
7.9 
7.9 


8.0 

7.  as 

8.25 
8.15 


8.1 

ai 
an 

7.!t> 

an 
an 
ao 
ao 

ao 
ao 

7.9 
7.9 

7.y 
7.  as 
7.  as 
ao 
.ai 
ai 
a  as 
s.  1 
^  i'.o 

>v«l:. 

ao 
ao 
ao 
aoG 

S.'2 

a  2 
a2 


Station  rating  table  for  Merced  River  above  Merced  Falls,  Cal.,  from  January  1  to  Decembtr 

SI, 1906. 


Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

1     Gage 
!  height. 

Feet. 

Discharge. 

i 

Feet. 

Second-feet. 

Second-feet, 

7.70 

35 

9.00 

465 

10.30 

1,570 

11,60 

3,570 

7.80 

50 

0.10 

520 

10.40 

1,690 

1      11.70 

3,755 

7.90 

70 

9.20 

580 

10.50 

1,820 

1      11.80 

3.»45 

8.00 

90 

9.30 

M5 

10.60 

1.955 

11.90 

4.140 

8.10 

115 

9.40 

715 

10.70 

2,095 

12.00 

4,340 

a  20 

140 

9.50 

790 

10.80 

2,240 

12.20 

4,755 

8.30 

170 

9.60 

870 

10.90 

2,390 

1      12.40 

5,200 

8.40 

200 

9.70 

955 

j      11.00 

2,545 

12.60 

5,665 

8.50 

235 

1        9.80 

1,015 

11.10 

2.705 

12.80 

6,140     ' 

a  60 

275 

'        9.90 

1,140 

11.20 

2,870 

13.00 

6.630    ; 

a  70 

315 

10.00 

1,240 

11.30 

3,040 

a  80 

360 

1       10. 10 

1,345 

1      11.40 

3,215 

a  90 

410 

10.20 

1,455 

11.50 

3.390 

1 

Note.— The  above  table  is  based  on  9  discharge  measurements  made  during  1905.    It  is  vrA\ 
defined  between  gage  heights  7.8  feet  and  12  feet. 
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Estimated  monthly  discharge  of  Merced  River  above  Merced  Falls,  Col.,  for  1906. 


[Drainage  area,  1,090  square  miles.] 


Month. 


Janiiar)' 

February 

Marcii 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


I 


Maximum. 

580 

7,760 

8,020 

3,945 

5,900 

4,240 

1,600 

275 

102 

70 

155 

140 


Minimum. 


8,020 


275  I 
520 
790  I 
1,400  ' 
1,820 
1,755 
295 
90  , 


Mean. 


345 
1,105 
1,774 
2,050 
3,316 
2,980 

804 

ir^ 


35 

62.8 

50 

59.0 

50 

66.4 

1                 70 

97.5 

1.068 


Run-off. 


Total  in 
acre-ieet. 

Second-feet 

per  square 

mile. 

Depth 
in  inches. 

1 

j          21,210 

0.317 

0.366 

61,370 

1.01 

1.05 

109,100 

1.63 

1.88 

122,000 

1.88 

2.10 

203,900 

3.04 

3.50 

177,300 

2.73 

3.06 

49,440 

.738 

.851 

9,715 

.145 

.167 

3,737 

.068 

.065 

3,628 

.064 

.062 

3,951 

.061 

.068 

5,995 

.069 

.103 

771,300 

.979 

13.26 

TOBEXITS   CBESK   IK   TOSEMTTE   VAIXST,   CALIFOKVIA. 

This  station  was  established  July  9,  1904,  by  A.  E.  Chandler  and  N.  W.  Currie.  It  is 
located  at  the  wagon  bridge,  about  one-half  mile  from  Yosemite,  Cal. 

The  channel  is  straight  for  50  feet  above  and  100  feet  below  station.  Both  banks  are  above 
high  water.    The  bed  of  the  stream  is  composed  of  small  granite  fragments  and  is  permanent. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge.  The  initial  point  for 
soundings  is  the  stream  face  of  the  abutment  on  the  right  bank. 

The  gage  is  a  vertical  timber  .securely  fastened  to  an  alder  tree  on  the  right  bank  50  feet 
above  bridge.  The  liench  mark  is  the  heads  of  two  nails  driven  in  the  alder  tree,  to  which 
the  gage  is  fastened.     Elevation,  9.40  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  dischai^e  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discheurge  measurements  of  Yosemite  Creek  in  Yosemite  Valley ^  Oalifornia,  in  1905. 


Date. 


Hydrographer. 


June  7 1  W.  B.  f'lapp. . 

June  13 1  N.W.  Currie. 

June  19 i do 

Juno  24 j do 

June  27 do 

July  4 do 

July  14 do 

July  23 do 

August  1 ' do 


I 


Width. 

Fret. 
39 
37 
40 
35 
35 
33 
31 
29 
28 


Area  of 
section. 

Mean 
velocity. 

1 

ag.ft. 

Ft.  per  sec. 

106 

2.19 

122 

2.39 

100 

2.8 

82 

1.72 

76 

1.54 

57 

1.16 

42 

.71 

85 

.43 

29 

.08 

Feet. 
0.09 
6.55 
6.78 
6.40 
6.15 
4.75 
4.80 
4.10 
3.90 


Dis- 
charge. 


232 
290 
206 
141 
117 

66 

30 

14.7 
2.3 
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Daily  gage  height,  in  feet,  ofYosemiU  Creek  in  Yosemite  VaJUy,  Calif omia,  for  1906. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

3.7 
a3.7 

3.65 
a3.65 
a3.65 
a  3. 65 

3.65 
0  3.65 
a3.65 
a3.65 
a3.65 
a3.«6 
a3.65 

3.65 
a3.65 
a3.65 

Day. 

May. 

June. 

6.0 

5.9 

5.78 

5.75 

5.9 

5.7 

5.4 

5.4 

5.25 

5.3 

5.15 

5.0 

5.2 

5.0 

July. 

4.2 

4.2 

4.2 

4.2 

4.18 

4.15 

4.1 

4.1 

4.0 

4.0 

4.0 

3.ft5 

.3.95 

3.9 

3.9 

Aug. 

Sept^ 

Oct. 

1 

6.3 

5.0 

4.9' 

4.8 

4.75 

4.75 

4.75 

4.7 

4.7 

4.75 

4.7 

4.6 

4.5 

4.4 

4.3 

4.25 

4.25 

3.9 

3.7 

3.85 

3.85 

3.85 

3.8 

3.8 

3.7 

3.8 

3.8 

3.8 

3.8 

3.78 

3.8 

3.8 

3.79 

3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
a3.7 
3.7 
3.7 
3.7 
3.7 

17 

3.79 
3.79 
3.75 
3.75 

3.7 
03.7 
«3.7 
0.^.7 

a3.6& 

2 

6.4 

18 

a  3. 65 

3 

6.3 

5.95 

5.8 

5.9 

6.2 

6.1 

6.0 

19 

•  3.6--. 

4.     ... 

20 

a3.65 

5 

21 



3.75    03.7 
3.75  >    l-ftS 

3.65 

6 

22 

•  3.65 

7 



23 

24 

25 

26 

27 

28 

29 

30 

31 

6.7 
6.7 
6.8 
6.8 
6.3 
6.2 
6.0 
6.3 
6.3 

3.75 
3.75 
3.75 
3.75 

a3.65 

3.65 

a  3. 65 

a  3. 65 

>3.65 

8 

3.65 

9 

10 

6.5 

11 

6.3 

6.4 

6.55 

6.35 

6.35 

6.35 

3.72    «3.«i 
3.7         3.7 
3.7    .13.7 

3.7    1    3-7 

12 

13 

14 

15 

3.7 

1 

16 

a  Estimated. 

Station  rating  table  for  Yosemite  Creek  in  Yosemite  Valley,  California,  from  July  1,  1904, 

to  December  SI,  1905. 


Gage 
height. 

Discharge. . 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Dischari^e. 

Feet. 

Senmd-fcct. 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

Feet. 

Second-fret. 

3.70 

2    1 

4.00 

.50 

\        5.50 

150 

6.40 

280 

3.80 

3    1 

4.70 

59 

1        5.60 

163 

6.50 

296 

3.90 

•'    1 

4.80 

69 

6.70 

177 

6.60 

312 

4.00 

8    I 

4.90 

79 

5.80 

191 

6.70 

328 

4.10 

14 

5.00 

90 

5.90 

205 

6.80 

344 

4.20 

20 

,5.10 

101 

6.00 

220 

6.90 

360 

4.30 

27 

6.20 

113 

6.10 

235 

7.00 

3i7 

4.40 

34    1 

5.30 

125 

6.20 

250 

4.60 

42 

5.40 

137 

!        6.30 

1 

265 

1 

NOTE.- 

defincd. 


-The  aI>ovc  table  is  l>ased  on  11  discharge  measurements  made  during  1904-5.    It  is  well 
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Estimated  monthly  discharge  of  Yosemite  Creek  in  Yosemite  Valley^  Oalifomia,  for  1904. 

and  1005. 


Month. 


1904. 


July  U  to  31 

August 

September  1  to  24. 


May  23  to  31.... 

June 

July 

August 

September 

October  1  to  24. 


1905. 


The  period. 


Discharge  in  second-feet. 


Ma.ximum. 

Minimum. 

Mean. 

50 

8 

32.2 

50 

3 

9.9 

50 

2.5 

4.7 

344 

220 

290 

304 

90 

206 

90 

5 

34.3 

5 

2 

2.8 

2 

1.5 

1.9 

2 

1.5 

1.5 

Total  in 
acre-feet. 


1,341 
609 
224 

5,177 

12,260 

2,109 

172 

113 

71 


10,900 


TENAYA  OEEEK  Df  YOSEMITE  VALLEY,  OAUFOamA. 

This  station  was  established  July  11,  1904,  by  A.  £.  Chandler  and  N.  W.  Cume.  It  is 
located  by  the  wagon  bridge,  about  2  miles  from  Yosemite,  Cal. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  Both  banks  are  above 
high  water.  The  bed  of  the  stream  is  composed  of  small  granite  fragments  and  is  not  subject 
to  change. 

Dischaigc  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  the 
.  stream  face  of  the  abutment  on  the  right  bank. 

The  gage  is  a  vertical  timber  securely  fastened  to  the  bridge  stringer  on  upper  side  of 
bridge,  9  feet  from  left  abutment.  The  bench  mark  is  formed  by  the  heads  of  two  nails  in 
the  top  of  the  bridge  stringer  near  the  gage;  elevation,  12.70  feet  above  the  datum  of  the 
gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper.No.  134,  United  States  Geological  Survey. 

Discharge  measurements  ofTenaya  Creek  in  Yosemite  V alley  j  Calif omiaj  in  1005. 


Date. 

Hydrographer 

Width. 

Area  of 
section. 

Sq.ft. 
119 
125 

no 

90 
72 
51 
37 
16.8 

Mean 
velocity. 

hei|?t. 

Dis- 
charge. 

June  7 

W.  B.  Clapp..             

Feet. 
45 
45 
45 
45 
45 
42 
41 
34 

Ft.  per  sec. 
3.36 
3.42 
3.03 
2.46 
2.01 
1.59 
1.19 
.84 

Feet. 
5.96 
6.00 
5.66 
5.18 
4.80 
4.40 
4.10 
3.60 
3.35 

Sec.-ft. 
400 

June  14 

N.  W.  Currle 

428 

June  19 

do 

333 

June  24 

do 

221 

June  28 

do 

145 

Julys 

..do.. 

81 

July  12 

do 

44 

July  24 

October  la 

do 

14.1 

do 

3 

a  Estimated. 
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Daily  gage  height  ^  in  feet,  ofTenaya  Creek  in  YosemUe  Valley,  Calif omia,  for  1905. 


Day. 


7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Juno. 

July. 

Aug. 
3.5 

Sept.  '   Oct. 
3.35  !    3.35 

Day. 

June. 
5.8 

July. 
3.85 

Aug. 
3.38 

Sept. 
3.35 

(>et. 

5.9 

4.7 

17 

•  3,:«5 

5.9 

4.6 

3.5 

3.35    "3.35 

I18 

5.75 

3.8 

3.38 

•  3.35 

aX3S 

5.9 

4.5 

3.5 

3.35 

«3.35 

19 

5.65 

3.75 

3.38 

a  3. 3.* 

a3.:i'j 

5.7 

4.4 

3.45 

3.35 

«3.35 

20 

5.55 

3.7 

3.38 

a3.a'» 

3  3..1=i 

5.6 

4.4 

3.45 

3.35 

«3.35 

21 

5.55 

3.7 

3.38 

«3.3.-. 

3.3.-, 

5.7 

4.3.'i 

3.4 

3.35 

03.35 

22 

5.5 

3.65 

3.38 

03.35 



6.0 

4.3 
4.25 
4.2 
4.1 

3.4 
3.4 
3.4 
3.4 

3.35 
3.35 
3.35 
3.35 

3.3.'5 
«3.35 
03.35 

3.a5 

23 

5.3 
5.18 
5.1 
5.0 

3.6 
3.6 
3.6 
3.55 

3.38 
3.38 

3.:» 

3.38 

3.35 

3.X^ 

03.3.-, 

0  3.35 

5.8 

24 

5. 75 

25 

6.0 

26 

6.01 

4.1 

3.38 

3.35    a  3. 3;-) 

27 

4.9 

3.55 

3.3S 

03.35 

6.0 

4.1 

3.38 

3.35    0.3.35 

28 

4.83 

3.55 

3.38 

03.35 

6.15 

4.0 
3.95 
3.9 
3.85 

3.38 
3.38 
3.38 
3.38 

3.a5    0.1.35 

29 

4.8 
4.7 

3.5 
3.5 
3.5 

3.35 
3.35 
3.35 

03.35 
3.35 

.5.98 

3.35 
3.35 

3.3'> 
3.35 

30 

5.95 

31 

5.9 

3.35 

a3.3;j 

1 

Station 


o  uago  heights  cRttmated. 

rating  table  for  Tenaifa  Creek  in  Yosemite  Valley ,  Califomia,  from  July  /, 
December  31,  1905. 

hoi^l  Il>'-hargo.|    ,«||«     [Discharge,     ^f^,^   | Discharge.'    .^^^^      Dischan^e. 


J9()4,  to 


Feet. 

Second-feet. 

Feet. 

Second-frei. 

5.00 

IM 

5.80 

1           3m 

5.10 

204 

5.90 

335 

5.20 

225 

6.00 

422 

5.30 

247 

6.10 

1              4,« 

5.40 

270    ' 

6.20 

480 

5.60 

293 

6.30 

512 

5.60 

317 

5.70 

342 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  diev^uu^ 
measurements  made  during  1904-^5.    It  Is  well  defined  between  gage  heights  3.3  feet  and  6  feet. 

Estimated  monthly  discharge  of  Tenaya  Creek  in  YosemUe  Valley ,  Califomia,  for  1904.  and 

1906. 


Month. 


1904. 


July  11-31 

August 

September  1-24. 


1905. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


May  23-31 . . . . 

June 

July 

August 

September. . . 
Octoberl-21. 


80 
28 
80 

512 

465 

128 

8 

3 


4.5 
3.9 

368 
128 

8 

3 

3 

3 


38.3 
12.3 
8.6 

425 

323 
3&8 
4.4 
3.0 
3.0 


TotAl  in 
acre-feet. 


i,a9Ci 


The  period . 


«,5^7 
19,230 
2.3« 

2?0 
1?9 
125 

29.TTO 


TUOLUMNE   RIVER    DRAINAGE    BASIN.  209 

MIBOEIXAlTEOTrS  XEASUREMXITTS  IN  KEBCED  RIVER  DRAHTAOE  BASIN. 

Bridal  Veil  Creole,  Yosemite  Valley,  California. — ^This  stream  is  a  tributary  of  the  Merced 
River.  An  estimate  was  made  of  the  discharge  at  a  point  500  feet  above  its  junction  with 
Mert«d  River  and  about  1,000  feet  below  Bridal  Veil  Falls  on  June  7,  1905,  by  W.  B. 
Clapp.  It  was  impossible  to  make  a  measurement  on  account  of  the  rough  bed  and  heavy 
fiCrade  of  the  stream. 

Estimated  discharge,  100  second-feet. 

Cascade  Creek,  Yosemite  V alley,  Calif omia. — ^Thls  stream  is  a  tributary  of  the  Meroed 
River.  An  estimate  was  made  of  the  discharge  at  a  point  500  feet  Ix^low  Cascade  Falls  near 
mouth  of  creek  on  June  6,  1905,  by  W.  B.  Clapp. 

Estimated  discharge,  150  second-feet.     - 

Ribbon  Falls  Cre^k,  Yosemiie  Valley,  California.— Thva  stream  is  tributaiy  to  Merced 
River  in  Yosemite  Valley.  A  measurement  was  made  where  the  creek  crosses  the  road  on 
the  west  side  of  the  valley  on  June  7  by  W.  B.  Clapp. 

The  stream  was  flowmg  in  several  shallow  channels. 

Total  width,  20.5  feet;  area,  9.0  square  feet:  mean  vehxjity,  1.89  feet  per  second;  dis- 
charge, 17.0  second-feet. 

TUOIATMXE  RIVER  DRAINAGE  BASIN. 

DS80RIPTI0N  OF  BASIN. 

Tuolumne  River  rises  on  the  western  slope  of  the  Sierra  Nevada  and  drains  the  country 
located  between  Stanislaus  River  on  the  north  and  Merced  River  on  the  south.  It  has 
numerous  tributaries,  several  of  which  produce  a  heavy  discharge.  The  country  through- 
out this  basin  is  rough  and  rugged,  especially  along  the  main  river,  which  cuts  through  solid 
granite,  with  high  precipitous  cliffs  on  either  side.  Along  this  stream  is  found  some  of  the 
grandest  scenery  of  the  Sierra  Nevada.  This  stream  drains  the  northern  portion  of  the 
Yosemite  National  Park,  where  is  located  the  Grand  Canyon  of  the  Tuolumne  and  the 
Hetch  Iletchy  Valley,  which  is  pronounced  by  many  to  exceed  the  famed  Yasemite  Valley 
in  grandeur  and  beauty.  The  formation  is  of  granite,  which  on  the  higher  elevations  is 
bare  and  glaciated,  often  rising  thousands  of  fe^t  in  vertical  cliffs  and  domes.  Along  the 
middle  reaches  of  this  basin  there  is  good  soil  cx)vering,  with  a  heavy  timber  growth  of  pine, 
fir,  cedar,  and  other  kindred  trees.  On  the  lower  reaches  the  covering  is  a  heavy  growth 
of  brush,  which  diminishes  in  the  foothills  where  the  stream  enters  the  San  Joaquin  Valley. 
This  portion  of  the  basin  has  a  light  soil  covering,  with  grass  growth,  which  is  used  for  pas- 
turage. There  are  several  glacial  lakes  throughout  the  upper  reaches  of  this  basin,  many 
of  the  larger  of  which  offer  exceptional  opportunities  for  the  construction  of  storage  reser- 
voirs. There  are  also  many  reservoir  sites  on  the  main  river.  The  stream  has  a  heavy 
fall,  and  the  opportunities  for  power  development  are  numerous.  Several  diversions  are 
made  above  the  gaging  station,  which  is  located  at  Lagrange,  where  the  stream  breaks 
from  the  foothills.  The  precipitation  on  the  upper  half  of  this  basin  falls  in  the  fonn  of 
snow,  a  greater  portion  of  which  disappears  in  the  spring  months,  but  on  the  higher  eleva- 
tions remains  until  late  in  the  summer.  The  mean  annual  rainfall  varies  from  about  30 
inches  on  the  lower  foothills  to  about  60  inches  on  the  higher  elevations. 

TUOLUXNE  RIVER  AT  LAGRANGE,  OAL. 

This  station  was  established  August  29,  1895,  by  J.  B.  Lippincott.  It  is  located  at  the 
wagon  bridge,  in  the  toWn  of  Lagrange.  It  is  below  the  high  dam,  where  the  diversions 
are  made  by  the  Turlock  and  Modesto  canals,  and  also  below  the  head  of  the  canal  of  the 
Lagrange  Ditch  and  Hydraulic  Mining  Company,  which  diverts  water  from  the  left  bank 
of  the  river  above  the  dam. 

The  channel  is  straight  for  400  feet  above  and  600  feet  below  the  station.  It  is  broken 
by  two  iron  piers  and  has  a  width  at  ordinary  stages  of  300  feet.    During  the  season  of 
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low  flow  all  the  water  is  taken  out  by  the  Turlock  and  Modesto  canals  above  the  station. 
The  record  of  flow  of  these  canals  is  kept.  The  bed  of  the  stream  is  composed  of  gravel 
and  is  fairly  permanent.  The  current  is  swift  at  high  stages  and  very  sluggish  during  low 
water.  The  discharge  has  gradually  increased  each  year  for  the  same  gage  heights.  Both 
banks  are  high  and  not  subject  to  overflow. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  a  mark  on  the  railing  of  the  bridge  100  feet  north  from  the  center  of 
first  pier  on  right  bank  of  the  river. 

The  gage  is  a  vertical  timber  fastened  to  the  right  abutment  of  the  bridge.  During  1905 
the  gage  was  read  by  R.  A.  Trumbly.  Bench  marks  wore  established  as  follows:  (1 )  Top  of 
a  rock  marked  with  white  paint,  situated  on  the  left  bank  below  the  bridge  and  opposite  t-he 
573  foot  mark  of  the  cross  section;  elevation,  19.10  feet.  (2)  The  top  of  rock  marked  with 
white  paint,  situated  75  feet  downstream  from  bench  mark  No.  1 ;  elevation,  16.89  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Wate^Supply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Ttudumne  River  at  Lagrange  j  Cal.,  in  1905. 


Date. 


March  15 

Aprlie 

May24 

June  16 

June  17 

September  13 . . 
October  18 


Hydro^raphcr. 


F.  R.  S.  Buttemer. 
O.  W.  Patterson... 

R.  S.  Ilawley 

do 

do 

C.  II.  Lee 

Leo  and  Hawley... 


Width.j 

Area  of 
section. 

Mean 
velocity. 

Ft.  per  sec. 

Feet. 

Sq.fL 

326 

1,426 

1.79 

332 

1,501 

2.40 

344 

2,068 

3.79 

344 

2,068 

3.66 

,.44 

1,006 

3.28 

30 

20 

.45 

38 

36 

1.47 

Gaflc     I      Dis- 
height.      charge. 


Feet. 

6.10  I 
6.60  j 
7.90 
7.90 
7.«| 
3.30  . 
3.68  I 


Sec.-fi. 
2.548 
.1,817 
7,S46 
7,.S74 
6,249 
9.2 
53 
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211 


1.. 

2.. 
3.. 
4.. 

5.. 

6. 

7. 

8., 

9.. 
10. 
11.. 
12., 
13.. 
14.. 
15.. 
16  . 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


Jan.      Fob, 


6.7 

5.1 

5.0 

4.8 

4.8 

4.8 

4.75 

4.75 

4.75 

4.75 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.85 

5.0 

5.1 

5.15 

5.2 

5.1 

5.0 

4.H5 

4.8 

4.8 

4.9 

4.9 


5.75 

8.1 

6.3 

6.0 

6.35 

6.1 

5.6 

5.5 

5.4 

5.4 

5.2 

5.1 

5.1 

5.0 

5.0 

4.9 

5.1 

5.1 

5.1 

5.85 

5.65 

5.4 

5.4 

5.4 

5.5,5 

5.8 

5.7 

5.8 


Mar. 


6.7 

5.85 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.&5 

5.8 

5.85 

5.8 

6.95 

6.55 

6.1 

6.1 

7.3 

7.0 

9.3 

7.6 

6.85 


Apr. 


5.9 

6.05 

5.9 

5.9 

5.95 

6.3 

6.65 

6.6 

6.45 

6.6 

6.4 

6.05 

5.8 

5.75 

5.9 

5.95 

5.9 

5.95 

5.9 

5.9 

5.9 


May. 


6.6 

5.95 

6.5 

6.6 

6.3 

7.1 

6.1 

7.1 

6.1 

7.2 

6.2 

7.2 

6.1 

7.35 

6.45 

7.4 

6.25 

7.7 

6.1 

7.3 

6.7 

6.3 

6.35 

6.15 

6.15 

6.3,5 

6.5 

6.2 

6.1 

6.0 

6.0 

5.9 

6.1 

6.8 

7.7 

8.7 

8.25 

8.0 

8.0 

8.25 

7.9 

7.6 

7.8 

8.0 

7.K'J 

7.65 

7.35 

6.7 

6.85 

6.9 


Judo. 


7.0 

7.0 

6.9 

0.85 

6.75 

6.7 

6.85 

7.1 

7.6 

7.9 

8.0 

8.05 

8.0 

7.85 

7.85 

7.8 

7.6 

7.45 

7.3 

7.25 

7.35 

6.9 

6.25 

0.15 

0.15 

6.1 

6.a«» 

6.05 

0.20 

6.  on 


July. 

Aug. 

6.05 

3.2 

6.0 

3.2 

5.8 

3.2 

5.45 

3.2 

5.5 

3.2 

5.5 

3.2 

5.35 

3.2 

5.4 

3.2 

5.15 

3.2 

5.0 

3.2 

4.a5 

3.2 

4.7 

3.2 

4.55 

3.2 

4.5 

3.2 

4.75 

3.2 

4.7 

3.2 

3.65 

3.2 

3.4 

3.1 

3.3 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

3.2 

3.1 

Sept. 

Oct. 

3.1 

3.7 

3.1 

3.85 

3,1 

3.8 

3.1 

3.7 

3.1 

3.6 

8.1 

3.6 

3.1 
3.1 

3.6 
3.6 

3.1 

3.5 

3.1 

3.5 

3.1 

3.5 

3.4 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.3 

3.25 

3.4 

3.5 


3.5 

3.6 

3.5 

3.5 

3.5 

3.5 

3.6 

3.65 

3.65 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.65 

3.65 

3.65 


Nov. 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.75 

3.8 

3.75 

3.75 

3. 75 

3.8 

3.8 

3.85 

4.0 

4.0 

4.05 


Dec. 

4.05 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.9 

3.9 

4.0 

3.95 

3.95 

3.95 

4.0 

4.0 

4.0 

4.05 

4.15 

4.1 

4.06 

4.05 

4.05 

4.0 

4.0 

4.1 

4.15 

4.15 

4.2 
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^  raiiruf  table  for  Tuolumne  Rh^r  at  Lagranqe,  Cal.,from  January  1  to  December  3U 

height. 

Diwharge. 

1  height. 

i 

Feet. 

IMscharKe.     ^Sgft. 

Discharge. 

rjage 
height. 

Feet. 

Discharge 

Fret. 

Second-feet. 

Second-feet}      Feet. 

1 
Second-feet. 

Seamd-fett. 

3.10 

1 

4.50 

340             5.90 

2,200 

7.60 

6,7W) 

3.20 

5 

1        4.fi0 

410             6.00 

2,400 

7.80 

7,360 

3.30 

10 

4.70 

490             6.10 

2,610 

8.00 

8,060 

3.40 

20 

4.80 

580             6.20 

2,8.%    , 

8.20 

8.780 

3.50 

30 

1        4.90 

680             6. 30 

3,000 

8.40 

9,500 

3.«) 

40 

5.00 

790    i         fi.40 

3,300 

8.60 

10,  a» 

3.70 

55 

5. 10 

910             6.  .50 

3,550 

8.80 

11.050 

3.JW 

70 

5.20 

1,030      1        6.60 

3,800 

9.00 

11, 8S) 

3.90 

90 

5.30 

1,170              6.70 

4.060 

9.20 

12,fifi0     • 

4.00 

120 

1        5.40 

1,310              6.80 

4.  .120 

9.40 

13,  «0 

4.10 

150 

i        5.50 

1,470             6.90 

4,600 

9.60 

14,330 

4.20                  190 

5.60 

1,630             7.00 

4,880 

9.80 

15.16^ 

4.30    1              230 

:        5.70 

1,810             7.20 

.5,470 

10.00 

16.000 

4.40 

280 

,        '-^ 

2,000             7.40 

6,070 

i 

Egtitnaletl  Tnonfhhj  discharge  of  Tuolumne  Rimr  ai  Lagrange,  Cal.,fjr  1905. 
[Drainage  area,  1,501  square  miles.] 


Month. 


January 

Febniary 

March 

April 

May 

June..' 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum.;  Minimum.  I     Mean. 


I 


I 


13,070 


535 

74,5 

1,871 

2,006 

2,866 

.3,258 

427 

103 

o8 

30 

48 

90  I 

8 


745 
1,928 
3,487 
4,016 
5,927 
5,969 
1,344 
212 
78.1 
45.5 
62.2 
129 


Total  in 
acre-feet. 


45,810 

107,000 

214,400 

239,000 

.364,400 

355,200 

82,610 

13,040 

4,647 

2,798 

3,701 

7,932 


Run-off. 


Second-feet  i    tv«,.,i. 


per  square 


rsqu 
mile. 


1,995  I     1.441,000 


0.496 
1.28 
2.  .12 
2.68 
3.95 
3. 98 

.sm 

.141 
.052 
.030 
.041 
.086 

1.33 


in  inr-he>. 

0,  .»7.» 

1.3.< 

2.6^ 

2.90 

4-.V. 

4.44 

i.ft; 

.lt3 

.fit'. 
.IMS 


a  The  minimum  of  8  feet  In  September  was  caused  by  dosing  liead-gate  of  Turlock  Canal  and  hoklin«: 
wftt«r  back  in  reservoir  until  dam  overflowed. 

Note— The  above  di.'jcharge  includes  that  of  Turlock  and  Modesto  canals. 


MODESTO  CANAL  AT  LAORAHOE,  OAL. 

The  Modesto  canal  is  the  property  of  the  Modesto  irrigation  district.  The  water  i< 
diverted  from  the  right  side  of  the  Tuolumne  River  at  the  Lagrange  dam.  This  canal  wa^ 
designed  to  carry  660  second-feet  and  to  irrigate  land  in  the  vicinity  of  Modesto,  Stanislaus 
County,  Cal.  The  principal  part  of  the  construction  work  was  done  on  this  c-aoal  prior  to 
1892,  but  on  account  of  litigation  the  canal  was  not  completed  until  April,  1903. 

On  April  26,  1903,  a  gage  rod  was  set  in  and  a  rating  made  of  Indian  Hill  fliuna,  near 
Lagrange,  Cal.  From  May  10  to  June  3  and  from  June  10  to  June  25,  inclusive,  boards 
were  placed  in  the  flumes  to  back  the  water  up  and  keep  the  flumes  saturated.  During 
this  time  gage  heights  were  obtained  by  taking  the  depth  of  the  wat«r  in  the  canal  below 
Indian  Hill  flume. 
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On  July  12,  1904,  the  station  was  moved  to  the  flume  near  the  intake.  This  was  done 
so  that  more  gage  readings  and  explanations  of  their  fluctuations  could  be  obtained  by 
having  J.  L.  Montgomery,  the  regulator  of  the  gates  at  the  intake,  act  as  gage  observer. 
This  flume  is  11.85  feet  in  width. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Modesto  canal  at  Lagrange,  Cal.,  in  1905. 


Date. 


April  6. 
May  24. 
Juno  17. 
July  21 . 


Hydrographer. 


().  W.  Peterson. 
H.  S.  Ilawley... 

do 

do 


Width. 


Area  of 
section. 


Mean 
velocity. 


Ga«e 
height. 


11.8 
11.8 
11.8 
12 


7.28 
6.68 
7.18 
6.34 


3.40 
3.16 
3.85  I 
2.fi5 


Dis- 
charge. 


Feet.       Sq.ft.     Ft.  per  sec.      Feet.        Sec.-ft. 


291 
247 
323 
222 


Daily  gage  height,  in  feet,  of  Modesto  canal  at  Lagrange,  Col.,  for  19()5. 


Day. 

Jan 

1 

0.0 
0 
0 

2 

3 

4 

0 

5 

0 

6 

0 

7 

0 

8 

0 

9 

0 

10 

0 

11 

0 

12 

0 

13 

0 

14 

0 

15 

0 

16 

..0 

17 

.9 

18 

.9 

19 

.9 

20 

.9 

21 

1.05 

22 

1.05 

23 

1.05 

24 : 

1.05 

25. 
26. 
27. 

28. 
20. 
3). 
31. 


1.05 

1.6 

2.0 

2.05 

2.05 

2.35 

2.7 


Feb. 

2.8 
60 
a  1.3 
2.0 
2.1 
2.0 
1.95 
2.45 
2.8 
3.0 
3.0 
3.1 
3.2 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.0 
2.7 
3.3 
3.0 
2.75 
2.75 
60 
0 
0 


Mar. 

al.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

.85 

.5 

.7 

.7 

.7 

.8 

.8 

60 

0 

0 

«2.0 

2.1- 

2.5 

2.5 

2.8 

60 

0 

0 

01.5 

2.0 


Apr. 


2.6 
2.9 
3.1 
3.2 
3.3 
3.3 
3.3 
3.2 
3.2 
3.1 
3.2 
3.2 
3.2 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 


May. 

June. 

July. 

Aug.. 

3.0 

3.5 

-      4.0 

1.7 

3.0 

3.5 

4.0 

1.8 

3.0 

3.5 

60 

1.8 

3.0 

3.5 

a2.5 

1.6 

Sept. 


3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.2 
3.2 
60 
0 
0  3.15 
3.3 
3.35 
3.35 
3.5 
3.5 
3.5 
3.5 


3.5 

3.5 

3.6 

3.6 

3.6 

3.6 

2.5 

3.5 

2.75 

3.7 

3.7 

3.7 

3.7 

3.75 

3.75 

3.75 

3.8 

3.9 

3.9 

4.0 

1.75 

1.55  I 

4.0    I 

4.0    ' 

4.0 

4.0 


3.5 
4.0 
4.0 
4.0 
4.5 
4.5 
4.5 
4.0 
4.0 
•4.0 
4.0 
4.0 
4.0 
4.0 
3.0 
3.0 
2.9 
2.9 
2.5 
2.5 
2.75 
2.7 
2.55 
2.4 
2.55 
2.1 
2.1 


1.65 

1.65 

1.4 

i'.55 

1.55 

1.4 

1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.25 

1.0 

1.1 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

.9 

.9 

.9 
1.0 


1.0 
.95 
.95 
.95 
.95 
.8 
.85 
.8 
.8 
.8 
.4 


o  Water  turned  in. 
Note.— Canal  dry  September  12  to  December  31. 


6  Water  turned  out. 
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Station  rating  taUefor  Modesto  canal  at  Lagrange,  Col.,  from  January  1  to  December  31, 1905. 


Gai 

heigl 


ft. 


Feet. 

0.10 
20 
30 
40 
50 
60 
70 
80 
90 

1.00 


Discharge. ' 

helgSt. 

Second-feet. 

Feet. 

2 

1.10 

4 

1.20 

7 

1.30 

11 

1.40 

16 

1.50 

21     ] 

1.60 

26    1 

1.70 

32    j 

1.80 

38    ! 

1.90 

45 

2.00 

Discharge. 

Second-feet. 
53 
61 
60 

77 
85 
04 

103  ; 
112  I 
121  I 
130    I 


Gage 
height. 

Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 


Gage     U 


Discharge.  '  j,^^^^    jDiKiharge. 


Second-feet. 
140 
150 
160 
170 
180 
190 
200 
210 
220 
330 


Feet. 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 


Second-feet. 
252 
274 
296 
318 
340 
364 


Note.— The  above  table  is  based  on  discharge  measurements  made  during  1904-1905.  It  is  well  defined 
between  gage  heights  0.5  foot  and  4  feet.  Monthly  estimates  are  included  with  those  of  Tuotumoe 
River,  p.  210. 

TTTELOOK  OAHAL  AT  LAQKAVGE,  OAL. 

The  Turlock  canal,  the  property  of  the  Turlock  irrigation  district,  takes  water  from  the 
left  bank  of  the  Tuolumne  River  at  the  Lagrange  dam.  Tliis  canal  was  designed  to  c&rrjr 
1,500  sccc>nd-feet  and  to  irrigate  a  large  area  of  fertile  land  in  the  vicinity  of  Turlock  and 
Ceres,  Stanislaus  County,  Cal. 

During  1898  water  was  first  turned  into  the  canal  in  small  quantities  and  used  for  pud- 
dling the  banks.  A  record  of  the  gage  height  has  been  kept  since  July,  1899.  Met^r 
measurements  are  made  when  the  gaging  station  on  the  Tuolumne  River  at  Lagrange  is 
visited,  and  Morgan  flume,  or  flume  No.  2,  has  been  rated.    It  is  13.75  feet  in  width. 

In  the  spring  of  1905  a  station  was  established  in  flume  No.  1  and  used  for  some  time, 
but  it  did  not  give  satisfactory  results  during  high  stages  of  the  canal.  Gage  readings  were 
discontinued  on  this  flume  and  resumed  on  the  Moi^n  flume.  The  record  since  May  22, 
1905,  is  on  the  Moi^n  flume.    The  observer  is  J.  J.  R.  Johnson,  the  canal  tender. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Turlock  canal  at  Lagrange  ^  Cal.,  in  1905, 


Date. 


Aprils 

Aprils 

Aprils 

Aprils 

May24 

June  17 

July  21 

September  14. , 


Hydrographer. 


().  W.  Peterson. 

....do 

do 

....do 

R.  S.  Hawley.... 

do 

do 

C.H.Lee 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.ft. 

Ft.  per  tee. 

19.5 

24 

1.96 

19.5 

40 

3.20 

19.5 

55 

3.82 

19.5 

81 

4.60 

13.  S 

72 

7.13 

13.  S 

76 

7. 58 

13.8 

66 

6.55 

13.6 

28 

3.07 

Gace     I      Dis- 
heignt.   '  charge. 


1.22 
2.05 
2.80 
4.15 
5.30 
5.55 
4.65 
2.04 


47 

12S 
210 
375 
514 
576 
432 

as 


Note.— Measurements  on  April  8  were  made  on  little  flume  near  head  of  canal,  oth^-s  made  at  Mor- 
gan flume. 
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Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
2D. 
30. 
31. 


1.6 
2.1 
2.1 
3.0 
3.4 
4.1 
4.1 
2.1 
4.1 
4.0 


Apr. 

May. 

4.15 

5.3 

4.1 

5.3 

4.1 

5.4 

4.15 

5.2 

4.2 

6.2 

0 

5.2 

0 

4.1 

3.2 

4.6 

3.0 

4.7 

1.5 

4.7 

4.6 

4.7 

4.7 

4.7 

4.8 

4.7 

5.5 

4.75 

6.5 

4.85 

5.5 

4.9 

5.5 

5.0 

5.5 

5.0 

5.2 

5.0 

5.2. 

0 

5.3 

0 

5.2 

5.3 

5.25 
5.25 
5.25 
5.2 
5.3 
5.4 
5.3 
5.3 


5.25 

5.25 

5.3 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 


I 


June. 
5.4 

July. 

Aug. 

Sept. 

5.55 

3.1 

2.0 

5.4 

5.6 

3.2 

2.0 

5.4 

5.6 

3.15 

1.9 

5.4 

5.6 

2.9 

1.9 

5.4 

5.6 

2.96 

1.9 

5.4 

5.6 

2.95 

1.8 

5.4 

5.6 

2.65 

1.8 

5.4 

6.6 

2.65 

1.65 

5.4 

5.6 

2.65 

1.65 

5.45 

5.6 

2.65 

1.65 

5.4 

5.6 

2.65 

1.65 

5.5 

5.6 

2.6 

1.66 

5.5 

5.6 

2.7 

1.8 

6.5 

5.6 

2.4 

2.5 

5.6 

'3.6 

2.4 

2.1 

5.5 

5.6 

2.4 

2.1 

5.6 

5.2 

2.4 

1.8 

5.55 

5.4 

2.4 

1.8 

5.5 

5.0 

2.4 

1.7 

5.5 

5.0 

2.0 

1.75 

5.5 

4.8 

2.15 

1.75 

5.5 

4.8 

2.2 

1.75 

5.5 

4.2 

2.2 

1.76 

5.5 

4.55 

2.2 

1.75 

5.55 

4.55 

2.2 

1.7f 

5.55 

4.5 

2.2 

1.76 

5.55 

4.25 

2.2 

5.55 

4.0 

1.8 

5.6 

4.1 

1.8 

5..S5 

3.6 

1.8 

3.6 

2.0 

Station 


.—Canal  dry  January  1  to  March  21  and  September  26  to  December  31 . 
rating  iahUfor  TuHock  canal  at  Lagrange ^  Cal.^from  January  1  to  December  31 

hS^t.     l>«««hargo.'    ^«^«^      Discharge.  \«T»      Discharge.      v^STt      Discharge 


,  1905. 


Second-feet. 

1 

2 

3 

4 

6 

7 

10 

14 

18 

23 

28 

34 


^'^-^^^^'      iS^t.     ^^^-^^'      hSift 


Second-feet. 

40 

47 

65 

64 

74 

85 

96 

107 

118 

130 

142 

154 


Feet. 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 


Second-feet. 
166 
178 
190 
202 
216 
228 
241 
254 
268 
282 
296 
310 


Feet. 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
6.20 
6.40 
6.60 


Discharge.  I 

Second-feet. 
324 
338 
366 
394 
422 
450 
478 
506 
535 
566 


NoTK.— The  above  table  is  based  on  discharge  measurements  made  during  1904-6.  It  is  well  defined 
between  gage  heights  2  feet  and  6.6  feet.  Monthly  estimates  are  included  with  those  of  Tuolumne 
River,  p.  210. 
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MIBCELLAHEOVS  MEASUREIEEHTS  IK  TUOLmDrE  RIVEK  DRAIHAOE  BASOr. 

Olavey  River. — ^This  stream  is  tributary  to  Tuolumne  River  from  the  north  and  enters  it 
about  10  miles  above  the  mouth  of  the  North  Fork.  A  measurement  was  made  on  Se|>- 
tember  15, 1905,  just  above  the  bridge  for  the  new  trail  from  Tuolumne  to  Lake  Eletanor, 
by  li.  A.  Campbell. 

Width,  10  feet;  area,  14.3  square  feet;  mean  velocity,  0.87  foot  per  second;  discharge, 
12.5  second-feet. 

Cherry  River. — This  stream  is  tributary  to  the  Tuolumne  River  from  the  north  and  entere 
it  about  15  miles  below  Hetch  Hetchy  Valley.  A  measurement  was  made  one-third  of  a 
mile  above  the  mouth  of  Eleanor  Creek  on  September  16,  1905,  by  H.  A.  Campbell. 

Width,  2  feet;  area,  1.4  square  feet;  mean  velocity,  1.00  foot  per  second;  diseh&iige,  1.4 
second-feet. 

Cherry  River  at  Cherry  Valley ^  Ccd. — A  measurement  was  made  at  the  old  gaging  station 
in  the  lower  end  of  Cherry  Valley  on  main  trail  from  Tuolunme  to  Lake  Eleanor  on  Sep- 
tember 17,  1905,  by  H.  A.  Campbell. 

Width,  2.2  feet;  area,  1.6  square  feet;  mean  velocity,  0.58  foot  per  second;  discharge, 
0.92  second-foot. 

Eleanor  Creek. — A  measurement  was  made  on  September  18,  1905,  1  mile  Wlow  outlet 
from  Lake  Eleanor  and  about  3  miles  above  its  junction  with  Cherrj'  Creek,  by  H.  A. 
Campbell. 

Width,  2.0  feet;  area,  0.50  square  foot;  mean  velocity,  0.60  foot  per  second;  dischai^% 
0.30  second-foot. 

Tuolumne  River  ai  Hetch  Hetchy,  Col. — A  measurement  was  made  on  September  18,  1905. 
at  the  head  of  Iletch  Iletchy  Valley,  one-half  mile  above  mouth  of  Rancheria  Creek,  by 
n.  A.  Campbell. 

Width,  14  feet;  area,  12  square  feet;  moan  velocity,  1.83  feet  per  second:  discharpp, 
22  s<»oond-fcet. 

Rancheria  Creek. — This  stream  enters  Tuolumne  River  from  the  north  in  Iletch  Iletchy 
Valley.  A  measurt^ment  was  made  on  September  19, 1905, 100  yards  above  trail  cnjasine, 
about  14  miles  alwve  its  junction  with  Tuolumne  River,  by  II.  A.  Campbell. 

Width,  4  feet:  area,  3.3  square  feet;  meoin  velocity.  0.94  foot  per  second;  dif^charge, 
3.1  second-feet. 

Tiltiil  Creek. — This  stream  enters  the  Tuolumne  River  from  the  north  in  Hetch  HeK'hi' 
Valley.  A  measurement  was  made  on  September  19,  1905,  at  lower  end  of  TiltiU  Valley 
about  2  miles  above  its  junction  with  Tuolumne  River,  by  H.  A.  Campbell. 

Width,  0.9  foot;  area,  0.18  square  foot;  mean  velocity,  0.67  foot  per  second;  discharge. 
0.12  second-foot. 

FaUs  Creek.  Tliis  stream  enters  Tuolumne  River  from  the  north  in  Hetch  Hetchy  Val- 
ley. A  measurement  was  made  on  September  19,  1905,  at  the  outlet  of  Lake  Vernon,  by 
H.  A.  CampMl. 

Width,  4.4  feet:  area,  1.6  square  feet;  mean  velocity,  0.75  foot  per  second;  dischat^,  1.2 
second-feet. 

Tudumne  River  at  Hetch  Hetchy  Valley^  Col. — A  measurement  was  made  on  Sept<>ml>er 
21,  1905,  at  tlio  lower  end  of  Iletch  Iletchy  Valby  about  one-half  mile  below  trail  to  Lake 
Eleanor,  by  H.  A.  (Vnplx^Il. 

Width,  18.5  feet:  area,  13.5  square  feet;  mean  velocity,  1.78  fei?t  per  second;  dischai^, 
24  second-feet. 

Middle  Fork  of  Tudumne  River.  —A  measurement  was  made  on  this  stream  on  Sept^mb^^r 
21,  HX)5,  about  1(X)  yards  downstream  from  the  bridge  on  the  road  from  Sc^quoia  to  Hop 
Ranch  by  11.  A.  Campbell. 

Width,  2  feet;  area,  0.60  square  foot;  mean  velocity.  0.93  foot  per  second;  dischaig^\ 
0. 56  second-foot. 
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South  Fork  cf  Tuolumne  River. — ^A  measurement  was  made  on  this  stream  on  Septen^ber 
22,  1905,  about  75  yards  upstream  from  the  bridge  on  the  Big  Oak  Flat  and  Yosemite  Toll 
Road,  near  Harden  ranch,  by  H.  A.  Campbell. 

Width,  11.2  feet;  area,  10.6  square  feet;  mean  velocity,  0.42  foot  per  second;  dischaigey 
4.5  second-feet. 

Mining  ditch  near  Loffrangey  Col. — This  ditch  diverts  water  from  the  Tuolumne  River  sev- 
eral miles  above  the  town  of  Lagrange,  Cal.  A  measurement  was  made  April  6  at  a  point 
on  the  hill  above  the  Lagrange  dam. 

Width,  6  feet;  area,  4.3  square  feet;  mean  velotuty,  1.58  feet  per  second;  discharge,  6.8 
second-feet. 

STANISLAUS  lir\^R  DRAINAGE  BASIN. 

BESCKIPTIOK  OF  BABIK. 

Stanislaus  River  drains  a  portion  of  the  western  slope  of  the  Sierra  Nevada  and  heads 
well  back  on  the  crest,  at  elevations  of  from  10,000  to  12,000  feet.  It  drains  the  country 
between  the  basins  of  the  Mokelunmo  River  on  the  north  and  the  Tuolumne  River  on  the 
south,  and  flows  in  a  general  southwesterly  direction,  entering  the  San  Joaquin  River  23 
miles  above  Stockton.  It  has  numerous  tributaries  in  the  upper  reaches  of  the  basin,  which 
have  their  source  in  numerous  small  glacial  lakes.  Tlie  topography  is  rough  and  broken 
with  high  mountain  peaks.  The  fonnation  is  of  granite,  which  is  bare  and  destitute  of  tim- 
ber growth  above  an  elevation  of  8,000  feet,  except  where  s!nall  glacial  lakes  and  moraines 
occur.  In  the  middle  reaches  of  the  basin  there  is  good  soil  covering  and  a  heavy  growth  of 
timber.  In  this  basin  is  situated  the  Calaveras  grove  of  big  trees  (Sequoia  gigantea),  for 
which  the  Sierra  Nevada  are  famous.  This  is  the  most  northerly  grove  of  these  trees, 
groves  of  which  extend  as  far  south  as  the  Kern  River  basin.  Tlie  mean  annual  rainfall  for 
the  basin  is  about  50  inches.  The  precipitation  falls  chiefly  in  the  form  of  snow  on  the 
higher  elevations,  remaining  well  into  the  summer  months.  Mining  opc^rations  have  been 
carried  on  exteasively  in  this  basin,  and  many  canals  have  been  taken  out  of  tlic  river,  all  of 
which  discharge  their  water  into  the  river  again.  The  canal  of  the  Stanislaus  Water  Com- 
pany diverts  water  3  miles  above  Knights  Ferry,  which  is  used  to  irrigate  land  between 
Knights  Ferry  and  Stockton.  A  gaging  station  is  maintained  on  this  canal  to  determine 
its  dischai^. 

STANISLAUS  RIVER  AT  XKI0HT8  FSRRT,  OAL. 

A  station  was  first  established  on  this  river  on  May  3,  1895,  at  the  railroad  bridge  one- 
half  mile  north  of  the  town  of  Oakdale.  On  July  30,  1898,  a  cabl'.'  w^as  placed  1,000  feet 
below  the  railroad  bridge.     This  station  was  used  until  February  16,  1901. 

The  station  at  Knights  Ferry  was  established  May  19,  1903,  by  W.  II.  Stearns.  It  is 
located  200  fet^t  from  the  f)ost-office  at  Knights  Ferry. 

There  is  an  island  800  feet  above  the  gaging  station,  and  a  dam  on  each  channel  at  the 
head  of  the  island.  The  Stanislaus  Milling  and  Power  Company's  power  house  is  on  the 
right  bank  of  the  river  below  one  of  these  dams  and  about  1 ,0(X)  feet  above  the  gaging  sta- 
tion. The  channel  is  straight  for  500  feet  above  and  brlow  tlie  cable.  At  ordinary  and 
high  stages  the  stream  has  a  fall  of  0.47  foot  in  the  500  feet  above  the  cable  and  of  0.68  foot 
in  the  500  feet  below.  Both  banks  are  composed  of  cemented  gravel  and  arc  high.  The 
l?ft  bank  is  not  subject  to  overflow.  In  extreme  flcx)d8  the  right  bank  has  been  known  to 
be  overflowed,  flooding  the  yards  and  houses  next  to  the  river.  The  bed  is  of  gravel  and  is 
subject  to  some  change  from  the  addition  of  material  which  is  washed  down  from  the  island 
above. 

Discbai^e  measurements  at  high  and  medium  stages  are  made  from  a  car  suspended  from 
a  cable.     Low-water  measurements  are  made  by  wading  300  feet  above  the  cable.     The 
initial  point  for  soundings  is  the  eyebolt  to  which  the  cable  is  fastened  on  the  right  bank. 
IRB  177—06 15 
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Ordinary  and  low-water  stages  were  read  on  an  iron  pipe  driven  into  the  lM»d  of  th' 
stream.  For  high  stages  the  gage  was  a  plank  nailed  to  a  post  on  the  right  bank  of  th«> 
river.  A  new  gage  rod  has  been  placed  near  the  cable  on  the  right  bank  and  gage  readings 
are  now  made  on  this  rod.  It  consists  of  an  inclined  rod  fastened  secureh'  to  posts  set  in  tb^- 
ground.  This  portion  of  the  rod  is  used  for  the  lower  stages.  For  high  water  there  is  a 
vertical  section  similar  to  the  above  at  the  north  cable  support.  Durin«j  1905  the  gage  was 
read  once  each  day  by  E.  J.  Coop.  Bench  marks  were  established  as  follows:  (1 )  A  spike  in 
a  locust  tree  50  feet  northeast  of  right  cable  support;  elevation,  19.20  feet.  (2)  A  nvk 
under  the  spike  at  the  foot  of  the  above  locust  tree;  elevation,  18.74  feet.  Elevations  refer 
to  the  datum  of  the  new  gage. 

Infonnation  in  regard  to  this  .station  is  contained  in  Water-Supply  Papers  Nos.  81,  100. 
and  134  of  the  United  States  Geological  Survey. 

Discharge  mea«urement«  of  Stanislaus  River  at  Knights  Ferry  ^  Cal.,  in  19(15. 

'  Hyd«,Kr«phcr.  !  Width.   ^^S'     vS?y.     hS^t.      c^^. 


Date. 


March  14 

April  6 

April  16 

May  23 

July  20 

September  12. 
September  22. 
September  29 . 

October  6 

October  13 

October  16 

Decern  iMir  21 . . 


F.  R.  S.  Buttemer. 

<).  W.  Peterson 

R.  8.  Hawley 

....do 

....do 

Lee  and  Keelcr 

R.  W.  Keelcr 

....do 

do 

....do 

Leo  and  Hawley 

R.  W.  Keeler 


Feet. 

5,.//.     Ft 

per  sec. 

Frrt. 

Sfc.-ti. 

197 

751 

3.36 

9.15 

2.:»s 

198 

769 

3.49 

9.25 

2.tis: 

194 

771 

3.27 

9.30 

2,M^ 

217 

944 

4.30 

10.05 

4.uft: 

148 

363 

1.17 

7.00 

c:, 

40 

51 

1.68 

6. 19 

>•■■• 

40 

49 

1.57 

6.11 

77 

40 

49 

1.63 

6.17 

*ii 

40 

49 

1.69 

6.14 

\" 

40 

48  ' 

1.77 

6.19 

So 

40  , 

47  1 

1.85 

6.21 

S7 

120  t 

268| 

.53 

6.41 

142 
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Daily  gage  height j  in  feet,  ofStanidaus  River  at  Knights  Ferry ^  Cal.jfor  1905. 


Pay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

.     74 

7.75 
10.15 

8.25 
8.4 

8.  .55 
8.7 

9.8 
9.5 

9.45 
9.35 

7.95 
7.8 

6.4 
6.4 

6.15 
6.15 

6.1 
6.1 

6.1 
6.1 

6.45 

2 

..:      7.3 

6.3 

:; 

. .  1     7. 2o 

8.4 

8.45 

8.85 

9.35 

9.25 

7.7 

6.4 

6.15 

6.15 

6.1 

6.25 

4 

:.      7. 15 

s.a5 

8.55 

8.95 

9.1 

9.0 

7.65 

6.4 

6.15 

6.15 

6.1 

6.3 

5 

..      7.1 

8.85 

8.5 

9.1 

9.0 

8.8 

7.6 

6.35 

5.7 

6.15 

6.1 

6.3 

6 

..      7.05 

8.45 
8.1 
7.85 
7.8 

8.5 
8.5 
8.4.5 
8.4 

9.25 
9.4 
9.4 
9.4 

8.85 
9.4 

9.:i5 

9.1 

8.&5 
0-2 
9.2 
9.1 

7.45 
7.45 

6.3 
6.3 
6.25 
6.26 

5.7 
6.2 
6.2 
6.15 

6.1 
6.1 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 

6.3 

..      7.0 

6.3 

.s 

7.0 

6.3 

9 

.J     7.15 

6.3 

10 

..'     7.2 

7.7 

8.4 

9.46 

8.95 

9.15 

7.4 

6.25 

6.1 

6.1 

6.15 

6.3 

11 

..;    7.1 

7.65 

8.45 

9.15 

8.8 

•9.4 

7.3 

6.25 

6.1 

6.1 

6.2 

6.3 

12 

..'     7.06 

7.6 

8.4 

8.95 

8.75 

9.65 

7.3 

6.25 

6.15 

6.1 

6.2 

6.3 

13 

1     7  0    j 

7.45 
7.4 

9.1 
9.0 

8.0 
8.95 

8.75 
9.a5 

9.&5 
9.5 

7.2 

7.1 

6.2 
6.2 

6.15 
6.15 

6.1 
6.1 

6.2 
6.2 

6  3 

14 

-!  -•»  1 

6.3 

l.i. 

7.1    ( 

7.4 
7.4 

8.  .56 
9.1 

9.1 
9.25 

9.5 
10. 15 

9.3 
9.4 

7.0 
6.9 

6.25 
6.2 

6.2 
6.2 

6.15 
6.2 

6.2 
6.2 

6.3 

1() 

..  7.4 ; 

6.3 

17 

..      7.3    ' 

7. 7 

7.8 

10.35 
9.6 

9.a5 
9.2 

11.2 
10.55 

9.25 
9.2 

6. 85 
6.85 

6.2 
6.2 

6.2 
6.2 

6.15 
6.15 

6.2 
6.2 

6.25 

IS 

..      7.3 

6.25 

19 

.        7.25 

7.8 
8.6 

11.5 
10.0 

9.25 
8.9 

10.4 
10.25 

9.ft5 
8.95 

6.75 
6.85 

6.2 
6.25 

6.2 
6.15 

6.15 
6.15 

6.2 
6.2 

6.3 

2() 

..      7.3 

6.4 

21 

7  7 

8.45 
8.2 

9.35 
9.25 

8.8 
8.75 

10.35 
10.05 

8.95 
8.9 

6.75 
6.7 

6.25 
6.2.5 

6.15 
6.1 

6.15 
6. 15 

6.25 
6.3 

6.4 

22 

..      7.5    ' 

6.3 

2-1 

. .      7. 7    1 

8.1 

8.85 

8.9 

9.9 

8.7 

6.75 

6.25 

6.  15 

6.15 

6.3 

6.25 

24 

..      7.65 

8.1 
8. 15 

8.8 
8. 8.-> 

9.05 
9.45 

9.85 
9.a5 

8.45 
8.2 

6.85 
6. 75 

6.25 
6.25 

6. 15 
6.15 

6.15 
6.1 

6.25 
6.2 

6.2 

ii 

..'     7.5.-, 

6.2 

26 

..      7.5 

8.3 

8.9 

9.65 

10.0 

8.25 

6.7 

6.25 

6.15 

6.1 

6.2 

6.25 

27 

..      7.35 

8.3 

9.2 

10.0 

9.55 

8.1 

6.65 

6.25 

6.15 

6.1 

6.3 

6.3 

2S 

..      7.3 

8.25 

8.75 

10.1 

9.2 

8.0 

6.55 

6.25 

6.15 

6.1 

6.3 

6.3 

29 

. .      7. 25 

8.95 

10.35 

9.1 

8.0   • 

6.55 

6.15 

6.15 

6.1 

6.4 

6.4 

30 

..      7.05 

8.75 

10.45 

9.3 

8.0 

6.5 

6.25 

6.15 

6.1 

6.5 

6.45 

31 

..     6.75  1 

8.65 

9.35 

6.45 

6.2 

6.15 

6.1 

6.4 

Station  rating  table  for  Stanislaus  River  at  Knights  Ferry,  Cat.,  from  January  1,  1904,  to 

December  31,  1905. 


\     Gage 
1  height. 

Discharge. 

Gage 
height. 

Discharge. 

heiglt. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

6.00 

60 

7.30 

630    ; 

8.60 

1,840    1 

9.90 

3,550 

6.10 

70 

7.40 

710 

8.70 

1,960 

10.00 

"^,700 

6.20 

80 

7.50 

800 

8.80 

2,080 

10.20 

4,040 

6.30 

95 

7.60 

800 

8.90 

2,200 

10.40 

4,400 

6.40 

125 

7.70 

980 

9.00 

2,  .320 

10.60 

4,800 

6.50 

160 

7.80 

1,070    1 

9.10 

2,440 

10.80 

5,230 

6.60 

200 

7.90 

1.160     ' 

9.20 

2,  .560 

11.00 

.5,730 

6.70 

245 

8.00 

1,250 

9.30 

2,680     1 

11.20 

6,330 

6.80 

295 

8.10 

1..340 

9.40 

2.800 

11.40 

6,990 

'        6.90 

350 

8.20 

1,440 

0..50 

2,950 

11.60 

7,700 

1        7.00 

410 

8..'«) 

1.540 

U.60 

3,100  ; 

1        7.10 

481) 

8.40 

1.640 

9.70 

3,250 

7.20 

550 

.S.50 

i     '•^*' 

9.80 

3,400    1 

1 
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EstimaUd  montJdy  discharge  ofStanidaus  River  at  Knights  Ferry y  CaLjfor  1905. 
[Drainage  area,  935  square  miles.] 


Month. 


January 

February 

March ^  — 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,015 

4,002 

7,394 

4,625 

6,445 

3,296 

1,309 

211 

137 

138 

189 

185 


Minimum. 


294 

731 

1,533 

1,905 

2,124 

1,351 

225 

97 

90 

85 

77 


7,394  . 


Mean. 


Run-off. 


642 

1,326 

2,395 

2,774 

3,247 

2.392 

613 

150 

103 

97 

91 

131 


1,163 


Total  in 
acre-feet. 


39,480  I 
73,640  ; 
147,300  ' 
165,  lOf)  ! 
99,650 
142.300 
37,690 
9,223  ' 
6,129  ' 
5.964 
5,415 
*     8,aV) 

739,900 


Set»ond-feet 


I>epl^ 


■"^a"""  -'^*- 


0.687 

1.42 

2.56 

2.97 

3.47     I 

2.56  ! 
.&56 
.160 
.110 
.104 
.097 
.141) 

1.24 


1.4- 

4.HJ 

.  7.'*! 

.IM 
.  \Si 

.l<^ 
l.^I 

IS.  29 


Note.  The  discharge  of  Stanislaus  Water  Company's  ditch  and  Schell  ditch  is  included  above. 
Mean  daily  flow  of  Schell  ditch  is  estimated  at  7  second-feet. 

STAiriSLATTB  WATEK  OOMPANT'S  DITCH  AT  KIQGHTB  FERRT,  CAL. 

This  station  was  established  June  11,  1904,  by  S.  G.  Bennett.  The  station  is  kx*aied 
below  the  point  where  Schell  ditch  diverts  its  water,  about  1  mile  below  the  Stanislaus 
Milling  and  Power  Company's  power  house  and  200  feet  below  the  place  where  it  pa.^s<-> 
under  Schell  ditch  flume.  The  water  diverted  by  this  ditch  is  used  for  irrigation  in  x\w 
vicinity  of  Oakdale,  Cal. 

A  meter  measurement  on  Schell  ditch  200  feet  below  its  intake  gave  a  discharge  of  aUu.it 
7  second-feet,  which  is  said  to  be  its  usual  constant  flow.  In  computing  the  ei»tiniated 
monthly  discharge  of  Stanislaus  River  a  mean  daily  discharge  of  7  second-feet  has  iMt^n 
used  as  the  capacity  of  Schell  ditch. 

The  gage  is  fast-ened  to  the  upstream  side  of  a  small  bridge.  During  1905  tlie  gagv  «a> 
read  once  each  day  by  E..J.  Coop. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  iti  VVatir- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Discharge  measurenienJta  of  Stanidam  Water  Cotnjxmy^s  ditch  at  Knights  Ferry,  Cat.,  in  1905. 


Date. 


Hydrographer. 


F.  R.  8.  Butteraer. 
H.  8.  Hawley 


March  14... 

May  23 

June  16 do 

July  20. do 

September  12 . .   C.  H.  Lee . . . . 

.September  12 do 

September  12 do 

September  12 do 

October  17 R.  8.  Hawley 


I  Width. 

I   Feet. 

i  13.2 
8.7 
8.  .5 
9 

I      11 

!        8.7  I 

I        0.4  I 
9.4 
7.5 


Area  of        Mean  Gage     |      DIb- 

section.     velocity.  ,  height. 


Sq.ft. 

22 

27 

24 

21 
6.1 
5.5 

13.1 

12.0 
2.1 


Ft.  per  xec. 
2.14 
4.24 
4.00 
3.67 
.85 
1.58 
2.52 
2.38 


Feet. 
2.58 
3.65 
3.45 
3.00 
1.12 
1.50 
2.18 
2.08 
.80 


charge. 

Sec.-ft. 
47 
114 
96 
77 
5.2 
8,7 
33 
30 


Daily  gage  height ^  in  feel,  of  Stanislaus  Water  Company's  canal  at  Knights  Ferry,  Col., 

for  1905. 


Day. 


«.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
2.5.. 
26.. 
27.. 
28.. 
29., 
30. 
31. 


Jan. 

Feb. 
2.3 

Mar. 
2.3 

Apr. 

May. 

June. 

July. 

Aug. 
3.1 

Sept, 

Oct. 

Nov. 

Dec. 

2.6 

S.-Vi 

3.7 

3.7 

3.4 

1.95 

2,8 

0.0 

2.1 

2.4 

2.4 

2.6 

3.7 

.3.6 

3.6 

3.45 

3.0 

2.0 

2.65 

1,5 

2.15 

2.5 

2.06 

.0 

3.5 

3.5 

3.6 

3.35 

3.05 

2.1 

2.4 

1.8 

2.2 

2.5 

1.9 

.0 

3.6.5 

3.5 

3.7 

3.45 

3.05 

2.05 

2,3 

1.5 

1.95 

2.5 

.0 

.0 

3.55 

3.5.') 

3.6 

3.35 

3.1 

3.45 

2.2 

1.5 

2.2 

2.3 

2.1 

2.3 

3.&5 

3.6 

3.6 

3.4 

3.1 

3.3 

2.1 

1.2 

2.1 

2.5 

.0 

2.5 

.3.7 

3.5 

2.55 

3.3 

3.1 

2.0 

2. 15 

.0 

2.0 

2.5 

.0 

2.2.'! 

3.65 

3.3 

3. 45 

3.4 

3.a5 

2.0 

2.2 

.0 

2.05 

2.45 

.0 

2.5.') 

3.6 

3.2 

3.6 

3.4 

3.0 

2.1 

2.05 

.0 

2.1 

2.45 

.0 

2.5 

3.6 

3.3 

3.7 

3.45 

2.95 

2.2 

1.70 

,0 

2.1 

2.25 

.0 

3.4 

3.  .V. 

.3.4 

3.65 

3.3 

2.95 

2.15 

1,75 

.0 

1.8 

^45 

1.45 

3.0 

.3.6 

3.45 

3.65 

3.3 

2.95 

2.0 

1.85 

.0 

1.95 

2.a'> 

.0 

2.6 

3.5 

3.4 

3.6 

3.3 

3,1 

2.1 

1,4 

.0 

2.0 

2.0 

1.8 

2.45 

3.65 

3. 45 

3.6 

3.25 

2,8 

1.6 

1,2 

.0 

1.85 

2.2 

1.7 

2.45 

3.65 

3.7 

3.5 

3. 15 

2.85 

1.6 

1.0 

.0 

1,65 

2.15 

1.9 

2.6 

3.7 

3.7 

3.5 

3.;J5 

2.9 

1.5 

1,4 

.0 

1,8 

2.35 

2.3 

2.6 

3.65 

3.  ,55 

3.5 

3.1 

2.7 

1.4 

1.3 

,0 

2,2 

2.1 

2.2 

2.5 

3.55 

3.6 

3.5 

3,1 

2.5 

1.4 

1.2 

.0 

2.1 

2.1 

2.4 

2.45 

3.6 

3.7 

3.5 

3.0 

2.45 

1.1 

1.3 

.0 

i.oa 

2.3 

2.0 

2.8 

3.5.') 

3.65 

3.45 

3.2 

2.3 

1.35 

1.4 

.0 

2.0 

2.05 

2.4 

2.6 

3.6 

3.7 

3.  .55 

3.1 

2.3 

1.5 

1.5 

.0 

2.0 

2.2 

2.3 

2.8 

3.6 

3.6.'i 

3.45 

3.0 

2.05 

1.6 

l.,55 

.0 

2.05 

2.1 

2.0 

2.9 

3.5 

3.65 

3.45 

3,0 

2.1 

1.3 

1.8 

.0 

1.95 

2.1 

2.0 

3.0 

3.6 

3.6 

3.45 

.0 

2.0 

1.7 

1.4 

.0 

1.25 

2. 15 

2.0 

3. 15 

3.a5 

3.6.5 

3.4 

2.95 

2.05 

1.5 

1.2 

.0 

1.4 

2.1 

.0 

3.2 

3.7 

3.&5 

3.,^5 

3.0 

1.9 

1.6.5 

1.3 

.0 

.9 

2.2 

2. 25 

3.3 

3.7 

3.6 

3.35 

3.1 

1.85 

1.65 

1.6 

1.7 

2.2 

2.2 

2.35 

s.s.-^ 

3.7 

3.6 

3.35 

3.0 

1.7 

1.7 

1.5 

1.95 

2.3 

2.3 

3.4 

3.7 

3.6 

3.4 

2.95 

2.15 

2.2 

1.45 

2.0 

2.2 

i.a-) 

3.6 

3.7 

.3.6 

3.45 

.3.1 

1.7 

2.25 

1.45 

1.95 

2.3 

1.8 

3.65 

3.6.5 

3.05 

1.5 



1.4 

2.2 
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Station  rating  taUe  for  Stanidaus  Water  Company^ s  ditch  near  Knightn  Ferry,  Pal.,  fn 
January  1  to  December  SI,  1905. 


Gttce 
height. 

Dl8chaiT?p.  j 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. : 

,                            ; 

^Second-feet. 

hei^t. 
Feet. 

Discharge. 
Second-feet. 

1     Ga«e 
helg?;t. 

Feet. 

Di8ch&n;e. 

Feet. 

Second-fret, 

1.00 

1             2.5 

1.70 

'               14 

2.40 

40 

3.10 

79 

1.10 

3.5    , 

1.80 

1                ^' 

2.50 

45 

3.20 

1                *® 

1.20 

1             5        1 

1.90 

1               20    , 

2.60 

50 

3.30 

1                91 

1.30 

,             6.5 

2.00 

24    . 

2.70 

55 

3.40 

97 

1.40 

8 

2.10 

1               28    1 

2.80 

61 

3.50 

104 

1.50 

1            10 

2.20 

32 

2.90 

67 

3.60 

111 

1.60 

12        ' 

2.30 

"l 

3.00 

73 

'        3.70 

118 

Note.— The  above  table  is  based  on  9  discharge  measurements  made  during  19a5.  It  is  welldefiiwHl 
between  gage  heights  1  foot  and  3.7  feet.  Monthly  estimates  are  included  with  those  of  Stanislaus  Ri^  «■. 
page-. 

XXSOELLAHEOTTB  HEASUREXEirTS  IN  STAKISLAUS  RIVEB  DKAIHAOS  BABIK. 

Stanidaus  River  at  Parrotts  Ferry^  Col. — A  measurement  was  made  on  this  stream  fn  ro 
the  downstream  side  of  the  wagon  bridge  at  Parrotts  Ferry  on  September  12,  1905.  bv 
H.  A.  Campbell. 

Width,  35  feet;  area,  138  square  feet;  mean  velocity,  0.66  foot  per  second;  dischargK*. 
91  second-feet. 

South  Fork  of  Stanidaus. — A  measurement  was  made  on  this  stream  on  September  2.i, 
1905,  at  trail  crossing  to  Yancey's  ranch  about  14  miles  above  its  junction  with  the  main 
river  and  about  3  miles  north  of  (Confidence,  Cal.     Measurement  made  by  H.  A.  Campltell. 

Width,  5  feet:  area,  2.4  square  feet;  mean  velocity.  0.40  foot  per  second;  dischar^.  0.9i> 
second-feet. 

Middle  Fork  of  Stanidaus.— A  measurement  was  made  on  this  stream  on  September  2i), 
1905,  at  the  bridge  on  the  trail  to  McConnicks,  about  5  miles  above  its  junction  with  tbt» 
main  river.     Measurement  made  by  H.  A.  Campbell. 

Width,  21  feet;  area,  350  square  feet;  mean  velocity,  0.24  foot  per  second;  discharf^e.  S4 
second -feet. 

Griswald  Creek. — This  stream  enters  Stanislaus  River  about  2  miles  above  the  mouth  <>f 
the  Middle  Fork.  A  measurement  was  made  on  September  26, 1905,  at  trail  crossing,  about 
5  miles  above  the  mouth,  by  H.  A.  Campbell. 

Width,  6  feet;  area,  5.4  square  feet;  mean  velocity,  0.37  foot;  discharge,  2.0  second-fet'i. 

Beaver  Creek. — This  stream  enters  Stanislaus  River  from  the  east  about  5  miles  above 
the  mouth  of  the  Middle  Fork.  A  measurement  was  made  on  September  26,  1905.  at  the 
trail  crossing  to  the  Calaveras  big  trees  and  about  5  miles  above  \is  junction  with  North 
Fork  of  Stanislaus  River.     Measurement  made  by  H.  A.  Campbell. 

Width,  2.5  feet;  area,  2.8  square  feet;  mean  velocity,  1.64  feet  per  second;  dischai^'.  -I.ti 
second-feet. 

North  Fork  of  Stanidaus  Riivr  at  Squaw  Hollow,  Col. — A  measurement  was  made  about 
75  yards  upstream  from  trail  bridge  at  Squaw  Hollow  on  September  27,  1905,  by  H.  A. 
Campbell. 

Width,  29  feet;  area,  48  square  feet;  mean  velocity',  1.60  feet  per  second;  discharge,  77 
second-feet. 
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MOKKLt  MXK  HIVER  DRAINAGE  BASIN. 
DXBCBIFTIOK  OF  BABIN. 

Mokelumne  River  drains  an  area  of  657  square  miles  of  the  western  slope  of  the  Sierra 
Nevada.  It  has  numerous  tributaries,  the  North,  South,  and  Middle  forks  l)eing  the 
most  important.  This  stream  lieads  well  back  in  the  main  crest  of  the  Sierra  Nevada  at 
an  elevation  of  8,000  feet. 

The  formation  is  of  granite  with  good  soil  covering  and  heavy  timber  growth  on  the 
middle  and  higher  elevations.  On  the  lower  elevations  the  slopes  are  less  rugged  and  the 
soil  covering  is  of  brush  and  scattering  oak  timber  with  largo  areas  of  cultivated  land  and 
pasture.  There  are  numerous  small  glacial  lakes  and  moraines  in  the  upper  reaches  of  this 
basin.  The  precipitation  varies  from  25  inches  on  the  lower  to  £0  inches  on  the  higher 
elevations,  where  it  falls  in  the  form  of  snow,  which  melts  in  the  early  spring.  The  greatest 
discharge  usually  occurs  in  April,  May,  and  June.  There  is  some  artificial  storage  in  this 
l)asin,  but  not  enough  to  have  much  effect  on  the  discharge. 

Several  diversions  are  made  for  mining  and  power  purposes  within  the  drainage  basin, 
and  this  water  is  returned  to  the  river  above  the  gaging  station,  which  is  located  at  Clement, 
a  few  miles  above  Lodi,  Cal. 

MOKXLUXirE  RIVBR  VEAK  0LEMSNT8,  OAL. 

This  station  was  established  October  28,  1904,  by  O.  W.  Peterson.  It  is  located  at  the 
highway  bridge,  1  mile  north  of  Clements. 

The  channel  is  straight  for  150  feet  above  and  500  feet  below  the  gaging  station.  The 
right  bank  is  high  and  not  subject  to  overflow.  The  left  bank  is  subject  to  overflow  when 
the  gage  reads  above  15  feet.  The  bed  of  the  stream  is  composed  of  gravel  and  is  subject 
to  slight  changes. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  is  on  the  end  of  the  bridge  near  the  right  bank. 

The  gage  is  in  two  sections.  The  low-water  section  is  an  inclined  rod  nailed  to  posts 
driven  in  the  ground,  and  the  high-water  section  is  a  vertical  rod  nailed  to  a  piie  and  near 
the  inclined  rod.  Both  are  on  the  right  bank.  During  1905  the  gage  was  read  by  Allen 
Gaskill.  The  bench  mark  is  the  head  of  a  bolt  driven  in  a  pile,  to  which  the  upper  section 
of  the  gage  is  fastened;  elevation,  9.60  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  measureTneTits  of  Mokdumne  River  near  Clements y  Cal.,  in  1906. 
Date.         I  Hydrographer.  \  WidthJ  ^X°'  I  ,«^?,,  ,  ,°«f,.      „^D1.^. 


I  Ffft.  Sq.ft.    .Ft.  per  sec.  Feet.  Sec.-ft. 

January23 [  F.  R.  S.  Buttemer '  132  293  1           2.60            5.15  788 

January24 ! do '  128  258              2.40            4.85  620 

Jani:ary24 ! do 128  250]           2.38            4.79  596 


Januarys©. ' do 121  191 

February9 ......do I        126  259 

February  15.... do !        122  193 


2.01  4.28 

2.39  ,         4.87 
2.27  I  4.31 


384 

620 

I  -..o.  438 

February  20....' do 210  1  562,  2.54.         6.14  1,425 

May  18 W.B.Clapp 248  I        1,238  3.06  9.00  3,788 

June29 O.W.Peterson 130,  237;  2.36  1         4.64  1  559 


July  28 

September  5 . . 
l^ovember  29.. 


,1 


Peterson  and  Lee '         60  80  |  1.56'         3.14  1  125 

C.H.Lee '  58  '  79  L27  3.13  100 

do I  55  1  66!  .86  1  2.90  57 
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Daily  gage  height,  in  feet,  of  MoTcelumne  River  mar  Clements,  Col.,  for  1906. 


Day. 

Jan. 
5.0 

Feb. 
4.85 

Mar. 
.5.4 

Apr. 
6.05 

May. 

Juno. 
7.65 

July. 

Aug. 

Sept. 

Oct. 
3.4 

Nov. 

Dec. 

1 

7.5 

4.3 

3.2 

3.3 

3.25 

3.25 

2 

4. 55 

7..V, 

5. 45 

6.2 

7.0 

7.45 

4.3 

3.3 

,3.3 

3.2s 

3.2 

3.1 

3 

4.5 

5.8 

.5.5 

6.3 

6.9 

7.15 

4.1 

3.3 

.3.25 

3.3 

3.25 

3,1 

4 

1    4.4 

5.3.5 

.5.65 

6.45 

6.65 

6.9 

4.0 

3.3 

3.3 

1    3.25 

3.1 

3.0 

5 

'    4.15 

0.  .55 

.5.6 

6.7 

6.5 

6.6 

3.85 

3.2 

3.3 

3.3 

3.1 

2.  as 

6 

1    4.3 

5.7 

.5.7 

6.8 

6.4 

6.8 

3.85 

3.25 

,3.3 

3.3 

.3.1 

2.9S 

7 

!    4.1 

.5.3 

5.5 

6.95 

6.6 

7.1 

.3.8 

3.15 

3.3 

3.45 

.3.1 

3.1 

8 

4.1 

5.0 

.5.6 

7.a5 

6.9 

7.a5 

4.05 

3.3 

3.35 

3.4   ■< 

2.95 

3,1 

9 

4.3 

4.9 

.5.45 

6.85 

6.  .55 

7.0 

3.65 

3.25 

3.3 

3.2S' 

3.0 

3.05 

10 

4.3 

4.65 

.5.45 

7.0 

6.4 

7.15 

3.6 

3.3 

3.3 

3.;i^ 

2-<« 

3.05 

11 

4.1 

4.fK5 

.5.5 

6.6 

6.3 

7.  .55 

3.7 

3.2 

3.2 

3."3 

2.96 

3-0 

12 

4.1 

4.  .5.", 

.5.45 

6. 25 

6.3 

7.75 

3.6 

,3.3 

3.3 

3.a5 

2.95 

3.1 

1.3 

1     4.15 

4.5 

6.1 

6.2.5 

6.25 

7.75 

3.6.5 

3.2 

3.3 

5.35 

2-9 

3.  ft-* 

14 

'    4.15 

4. 55 

6. 15 

6.45 

6.2 

7.1 

3.4,5 

2.9 

3..^5 

S.15 

2.96 

3.1 

15 

4. 2 

4.  .3.5 

.5.  .55 

6.6 

7.4 

6.95 

.3.45 

3.35 

3.35 

3.15 

2.85 

3.  a-. 

16 

1    4.7 

4.4 

.5.6 

6.75 

8.25 

6.85 

3.35 

.3.3 

3.3. 

3.25 

2.R5 

XfX. 

17 

4.3 

4.95 

6.2 

6.  ;J5 

10. 55 

6.65 

3.3 

3.3 

3.3 

3.25 

2.8 

3.1 

18 

4.25 

4.9 

6.  .55 

6.9 

9.0 

6.5 

3.3 

.3.35 

3.35 

3.05 

2.8 

3.  K5 

19 

4.35 

4..H.5 

7.a5 

6.8 

8.85 

6.25 

3.3 

3.4 

3!  35 

3.2 

2.K5 

3-1.% 

20 

'    4.4 

.5.8 

7.3 

6.35 

8.8 

6.15 

3.3 

3.25 

3.35 

3.1 

2.9 

3  2 

21 

'    4.45 

,5.5 

6.8.5 

6.a5 

8.85 

6.0 

3.3 

3.25 

3.35 

3.05 

3.05 

3-3 

22 

4.45 

5. 25 

6.  ft') 

6.a5 

8.25 

5.75 

3.3 

3.25 

3.4 

3.0 

2.SR  1 

3.3.'; 

23 

5.0 

5.  15 

6.3 

6. 2.5 

7.9 

.5.45; 

3.3 

3.25 

3.35 

2.9 

2.9 

3.3 

24 

1    4.A5 

.5.1 

6.  .5.5 

6.7 

8.6.5 

5.35  ! 

3.3 

.3.25 

3.4 

2.95  ; 

2.95  ] 

3-2 

25 

I    4.6 

.5.25 

6.6 

7.25 

8.6 

4.9    1 

3.3 

3.3 

3.3 

3.1    ! 

2.85  1 

3.0 

26 

'     4. 55 

5. 45 

6.3 

^6 

8.  as 

5.1 

3.25 

3.35 

.3.35 

3.0     , 

2.vH5  1 

2  *> 

27 

4. 45 

5.5.5 

6.9 

8.3 

7.36 

4.9 

3.2 

3.35 

3.35 

3.2     1 

3.2 

3-05 

28 

4.2 

5. 35 

6. 45 

8.3 

7.1 

4.75 

3.2 

3.3 

3.a5 

3.15 

3,25 

3  1 

29 

4. 25 

6.a5 

8.4 

7.45 

4.65 

3.15 

3.25 

3.3.5 

3.0 

.3.3 

3.1 

30 

4.3 

6.4 

8.15 

7.45 

4.4 

3.15 

3.3 

3.45 

3.05 

3.15 

3.1 

31 

4.35 

6.2 



7.6 

3.2 

3.35 

3. 15 

3- 1.-> 

_ 

_.    _ 



_ 



_ 

Station  rating  table  for  Mokelumne  Rix>er  near  Clements,  Cal.,  from  January  1  to  Derentbtr  SI, 

1905. 


(lage 
leigYit. 

Discharge. 

1 
Second-feet. 

Cage 
height. 

Feet. 

Discharge. 
Second-feet. 

height. 
FeeJ. 

Discharge. 
Second-feet.^ 

Gage 
height. 

Feet. 

Discharf^e. 

Feet. 

Second-fret. 

3.00 

78    ' 

4.30 

'             391 

5.60 

1,059 

6.90 

2,000    , 

3. 10 

96    ' 

4.40 

427 

.5.70 

1,124    1 

7.00 

2,080 

3.20 

115 

4., 50 

46.5 

.5.80 

1.191     1 

7.20 

2.240 

3.  ,30 

134 

4.60 

1             506    1 

.5.90 

1,260    1 

7.40 

2,400 

.3.40 

1.54 

4.70 

5.50 

6.00 

1,330    1 

7.60 

2,  .560 

3.. 50 

1              1'^ 

4.  SO 

597 

6.10 

l,-^00 

7.80 

2.730 

.3.60 

1              195 

4.90 

647 

6.20 

1,475 

8.00 

2,900 

3. 70 

218 

.5.00 

700 

6.30 

l.,>50    1 

8.20 

3.070 

3.80 

1              212 

5. 10 

7.V) 

6.40 

1,625 

8.40 

3,250 

3.90 

;              2fts 

.5.20 

812 

6.  .50 

1.700 

8.60 

3.430     ' 

4.00 

1               295     , 

5.;«) 

871 

6.60 

1,775 

8.80 

3.610 

4.10 

1              32.-.     1 

5.40 

9.32 

6.70 

i,a5o  1 

9.00 

3,800 

4.20 

1          a57   1 

1            1 

5.  .50 

995 

6.80 

1.925     1 

, 

Note.  -The  above  table  is  based  on  12  discharge  measurements  made  during  1905.  It  is  ^reC 
defined  between  gage  hoight.s  2.9  feet  and  6.2  feet.  Tlio  table  has  l)eea  extended  beyond  these  limits, 
being  based  on  1  measurement  at  9  feet  gage  height. 
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Estimated  monthly  discharge  of  Mokelumne  River  near  Clements ,  Calif. ,  for  1906. 
[Drainage  area,  642  square  miles.] 


Month. 


January 

Ffbruary 

March 

April 

May 

June 

July 

August 

September 

October 

November , 

December 

The  year. 


Discharge  in  second-feet. 
Maximum.   Minimum.  |    Mean. 


700 

2,520 

2,320 

3,250 

5,260 

2,688 

391 

154 

164 

164 

134 

144 


5,260 


325 
409 
932 
1,365 
1,475 
427 
106 
60 
115 
GO 
43 
69 

43  I 


J 


428 

853 

1,410 

1,950 

2,547 

1,665 

188 

128 

139 

114 

794 

970 

801 


Run-ofl. 

Total  In j 

acro-feet.    Scc.-feet  per  Depth  in 
sq.  mile.       inches. 


26,320 

47,370 

86,700 

116,600 

156,600 

99,070 

11,560 

7,870 

8,271 

7,010 

4,725 

5,064 

578, 10) 


.667 

.709 

1.33 

1.38 

2.20 

2.54 

3.06 

3.40 

3.97 

4.58 

2.59 

2.89 

.293 

.     .338 

.199 

.229 

.217 

.242 

.178 

.205 

.124 

.138 

.  151 

.174 

1.26 

10.88 

NORTHERN  PACIFIC  OCEAN  DRAINAGE  BASIN. 
RUSSIAN   RIVER  DRAINAGE   BASIN. 

KIBOSLLAHEOUB  MZASTmEHSNTB. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Russian  River 
drainage  basin  during  1905: 

Russian  River  at  CalpeUUf  Col. — A  measurement  of  this  stream  was  made  on  September 
21,  1905,  one-fourth  mile  east  of  Calpella  and  about  3  miles  above  mouth  of  East  Fork  of 
Russian  River  by  R.  S.  Hawley. 

Width,  6  feet;  area,  1.6  square  feet;  mean  velocity,  0.75  foot  per  second;  discharge,  1.2 
second-feet. 

East  Fork  of  Russian  River  near  Uhiah,  Cal. — ^A  measurement  of  this  stream  was  made 
September  21, 1905,  one-fourth  mile  above  its  junction  with  Russian  River  by  R.  S.  Ilawley. 

Width,  10  feet;  area,  4.6  square  feet;  mean  velocity,  0.48  foot  per  second;  discharge, 
2.2  second-feet. 

Russian  Rivir  at  Preston^  Cal. — A  measurement  of  this  stream  was  made  September  22, 
1905,  1  mile  above  Preston,  Cal.,  by  R.  S.  Hawley. 

Wi.dth,  23  feet;  area,  9.8  square  feet;  mean  velocity,  1.05  feet  per  second;  dischai^e, 
10.3  second-feet. 

EEIi  RIVER  DRAINAGE  BASIN. 

XISOELLAHEOUS  XEASTTSEXENTB. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Eel  River 
drainage  basin  during  1905: 

South  Eel  River  at  Hearst,  Cal. — This  stream  Ls  tributary  to  the  Eel  River  from  the 
south.  A  measurement  was  made  600  feet  below  the  Hearst  bridge  on  September  19, 
1905,  by  R.  S.  Hawley. 

Width,  20  feet;  area,  7.6  square  feet;  mean  velocity,  1.25  feet  per  second;  discharge, 
9.5  second-feet. 
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Middle  Eel  Riv^  at  Coveloj  Cal. — ^A  measurement  of  this  stream  wa«  made  Sept<?mber 
19,  1905,  at  the  road  crossing  between  Willets  and  Covelo  about  7  miles  alK>ve  its  junctkin 
with  SoutJi  Eel  by  R.  S.  Hawley. 

Width,  34  feet;  area,  12.2  square  feet;  mean  velocity,  0.57  foot  per  second;  diiMrhArp\ 
7.0  second-feet. 

Middle  Eel  Rit^r  at  Lai/tonville,  Cal. — A  measurement  of  this  stream  was  made  Sep- 
tember 20,  1905,  50  feet  above  ita  junction  with  South  Eel  River  by  R.  S.  Hawley. 

Width,  18  feet;  area,  22  square  feet;  mean  velocity,  0.36  fwH  per  second;  disch&if^', 
8.0  second-feet. 

Eel  River  at  LaytonmUe,  CaJ. — A  measurement  of  this  stream  was  made  Sept4*inber  20, 
1905,  50  feet  below  the  junction  of  Middle  and  South  Eel  rivers  by  R.  S.  Hawley. 

Width,  20  feet;  area,  16  square  feet:  mean  velocity,  1.69  feet  per  second;  diach&rg^. 
27  second-feet. 

South  Eel  River  at  Tjaytonvitte,  Cal. — From  the  difference  of  the  measurement  made 
Ix^low  the  junction  of  the  Middle  and  South  E<'1  and  that  made  on  Middle  Eel  above  <»n 
September  20,  1905,  the  discharge  of  South  E>1  at  the  junction  is  19.2  second-feet. 

KI^AMATII  III V15U  DRAINAGE   BASIN. 

LIKK  RIVSK  AT  XLAXATE  FALLS,  OREO,  a 

This  station  was  established  May  15,  1904,  by  J.  H.  Lewis.  It  is  Wated  at  the  county 
bridge  at  Klamath  Falls,  Greg.,  1}  miles  below  the  outlet  of  Klamath  Lake. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  current  is  swift : 
the  fall  in  the  1}  miles  between  the  lake  and  the  gaging  station  is  about  70  feet.  The 
right  bank  is  low  and  wooded,  but  not  liable  to  overflow.  The  left  bank  is  high  and  rocky. 
The  bed  of  the  stream  is  composed  of  gravel,  free  from  vegetation,  and  subject  to  some 
change.  Thert>  is  but  one  channel  at  all  stages.  One  irrigation  ditch  takes  water  from 
the  river  on  the  left  bank  about  three-fourths  mile  above  the  station.  Driftwood  from  a 
sawmill  above  the  station  colle^ct^s  around  the  bridge  piers  and  interferes  materially  with 
the  accuracy  of  measurements.  A  short  distance  below  the  gaging  station  the  river  dis- 
charges into  a  lake  of  considerable  size.  At  flood  stages  the  velocity  is  checked  by  wat«>r 
backing  up  from  the  lake  ])elow,  which  has  a  tendency  to  give  decreased  velocities  with 
high  gage  readings.  Gage  heights  may  be  affected  by  wind  piling  up  the  water  of  the 
.upper  and  lower  lakes. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge.  The  initial 
point  for  .soundings  is  the  first  vertical  rod  supporting  the  floor  beam  at  the  left  end  of  the 
bridge,  upstream  side. 

A  staff  gage  is  fastened  vertically  to  the  plank  bracing  between  steel  caissons  near  tlie 
left  bank.  During  VX)5  the  gage  was  read  once  each  da3'  by  G.  H.  Woodbury.  Benrh 
marks  were  established  as  follows:  (1)  A  30-penny  nail  driven  into  the  floor  beam  over 
the  gage;  elevation,  12.50  feet.  (2)  The  center  of  a  cross  cut  in  the  first  sandstone  above 
the  ground  in  the  southwest  comer  of  the  foundation  of  the  Linkville  Hotel;  elevation, 
15.88  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  .station  in  1904  are  contained 
in  Water-Supply  Paper  No.  134,  ITnited  States  Geological  Survey. 


"  This  stution  was  known  as  Klamath  Kiver  at  Klamath  FalLs,  Oivg,,  in  report  for  VMH. 
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T>incharge  measurementa  of  Link  Rh)er  at  Klamath  FoUmj  Oreg.,  in  1905. 


I>ate. 


llydrographer. 


January  4 '  C.  T.  Parley. 

January  17 i do 

January  17 ' do 

January  17 do 

February  1 do 

Februarj'  13  ... ' do 

February  17 do 

March2 ' do 

.\pmi2 1 do 


J  une  5 do 

June  20 do 

June  28 do 

July  11 do 

July  18 1 do 

July  28 ! do 

August  7 ' do 

.\ugust  14 1 do 

August  16 :  W.  B.  ClappandC.  T.  Darley. 

September  7. . .   C.  T.  Darley 

September  16. . ' do 

November  2 do 


VIdth. 

Area  of 
secllon. 

Frrt. 

Sq^ft. 

282 

1,571 

282 

1,570 

282 

1,571 

282 

1,571 

287 

1,660 

Mean 
velocity. 


290 

279 

277 

28:* 

297 

272 

270 

287  ' 

267 

267 

287  ' 

268  j 

272  ! 


Ft. 


1.683  I 

1,648  i 

1.642  I 

1,733 

1,494 

1,410 

1,354 

1,280 

1,234 

1,178 

1,162 

1,146 

1,187 

1,141 

1,155 

1,254 


pfr  sec. 

1.82 

1.76 

1.83 

1.67 

2.01 

1.78 

1.70 

1.82 

2.10 

1.56 

1.28 

1.12 

1.15 

.86 

.89 

.90 

.93 

.93 

.90 

.93 

1.02 


Gac 

height. 


^ight. 


Feet. 
4.05 
4.10 
4.10 
4.10 
4.30 
4.50 
4.40 
4.40 
4.49 
3.88 
3.59 
3.40 
3.14 
2.97 
2.80 
2.63 
2.59 
2.60 
2.58 
2.58 
2.90 


Dis- 
charge. 

Sec.-ft. 
2,862 
2,768 
2,872 
2.627 
3,338 
2,994 
2,802 
2,984 
3,645 
2,324 
1,800 
1,517 
1,466 
1,063 
1,049 
1,041 
1,066 
1,104 
1,032 
1,073 
1,283 
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Daily  gag€  Ittighi,  in  feet  ^  of  Link  River  at  Klamath  Falls,  Oreg.,for  1905. 


Day. 


I  Jan.      Feb. 


1 4.1 

2 4.1 

3 4.1 

4 4.1 

6 4.1 

6 '  4.1 

7 4.1 

8 4.1 

9 4.1 

10 4.1 

11 4.1 

12 '  4.1 

13 !  4.1 

14 4.1 

16 4.1 

16 4.1 

17.. 4.1 

18 4.1 

19 '  4.1 

20 4.1 

21 '  4.1 

22 4.1 

23 4.1 

24 4.2 

26 '  4.2 

26 4.2 

27 1  4.2 

28 4.1 

29 4.2 

30 1  4.2 

31 ;  4.2 


4.2 
414 
4.4 
4.4 
4.5 
4.6 
4.4 
4.4 
4.4 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 


Mar.     Apr. 


4.4 
4.4 
4.4 
4.4 

4.4 

4.4 

4.4  I 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4  I 

4.4  I 

4.4  , 

4.4| 

4.4 

4.4  « 

4.4 

4.4, 

4.4  ' 

4.4 

4.4! 

4.5 

4.6 

4.5 

4.5; 


4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.45 

4.4 

4.4 

4.35^ 

4.35 

4.35 

4.3 

4.3 

4.3 

4.3 

4.25 

4.25 

4.25 


May. 


4.2 
4.2 
4,2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.05 
4.05 
4.a'> 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
•4.0 
3.95 
3.95 


June.    July. 


3.95 
3.85 
3.85 


3.88 

3.81 

3.88 

3.85 

3.8 

3.8 

3.78 

3.75 

3.7 

3.6 

3.7 

3.62 

a  3. 61 
3.6 
3.59 

03.55 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.35 


3.45 

3.45 

3.3 

03.3 

3.25 

3.3 

3.2 

3.2 

a3.26 

3.25 

as.  25 

a3.2 

3.2 

3.1 

3.05 

03.0 

2.9 

2.9 

3.0 

2.9 

2.9 

2.95 

2.85 

2.85 

a2.85 

02. 85 

o2.8 

o2.8 

2.78 

2.79 

2.78 


Aug.     Sept. 


i 


2.79  I 

2.75 

2.7 

2.67 

2.67  I 

2.67 

2.5 

2.63 

2.6 

2.6 

2.59 

2.6 

2.6    I 

2.59 

2.6 

2.6 

2.60 

2.63 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.7 

2.8 

2.6 

2.6 

2.66 

2.55 


2.6 

2.6 

2.58 

2.6 

2.58 

2.6 

2.58 

2.58 

2.58 

2.62 

2.63 

2.58 

2.58 

2.6 

2.6 

2.55 

2.5 

2.55 

2.6 

2.6 

2.6 

2.58 

2.6 

2.68 

2.55 

2.58 

2.6 

2.62 

2.65 

2.65 


Oct.      Nov.     Dfc. 


2.7 

2.65 

2.7 

2.7 

2.9 

2.9 

2.95 

2.7 

2.9 

2.8 

2.75 

2.8 

2.8 

2.8 

2.7 

2.8 

2.8 

2.8 

2.8 

2.85 

2.85 

2.79 

2.8 

2.85 

2.81 

2.8 

2.89 

2.88 

2.88 

2.81 

2.9 


2.81 

2.8 

2.81 

2.84 

2,82 

2.88 

2.86 

2.99 

2.99 

2.98 

2.99 

2.9  ; 

2.05 

2.95 

2.96 

2.9 

2.9 

2.9 

3.2 

3.1 

3,3 

3.2 

3.15 

3.1 

3.2 

3.25 

3.  \h 

3.15 

3.4 

3.2 


3.25 
3.3 
3.29 
3.2 
Z,± 
3.2 
X2\ 
3.23 
3.24 
3.  Si 
3.2s 

3.  as 

3.27 
3.24 

XM 
.1  2h 
3.33 
3.32 
3.32 

xy^ 

3.i»r 

3.^t 
3.3 

3-X2 

3.2* 

3..X- 

3.» 

3.  .13 

3,4 

3.53 

3.53 


a  Estimatorl. 

Station  rating  table  for  Link  Rh^r  at  Klamath  Falls,  Oreg.,from  May  15, 190J^,  to  December 

SI,  1906. 


hei^nt. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
height. 

DiacharRf 

Feet. 

Second- feet. 

Feet. 

Second-fcet.> 

Feet. 

Second-feet. 

Feet. 

Second-fee 

2.50 

98.5 

3.60 

1,920    { 

4.70 

3,580 

'        .5.80 

5.790 

2.60 

l.a^5 

'        3.70 

2,045    1 

4.80 

3,770 

5.90 

6.020 

2.70 

1,090 

3.80 

2,175    1 

4.90 

3,960 

6.00 

6,230 

2.80 

1,1.50 

3.90 

2,  .310    ' 

5.00 

4,150 

1        6.20 

6.710 

2.90 

1,220 

4.00 

2,450    j 

5. 10 

4,340 

6.40 

7.1W 

3.00 

1,300 

4.10 

2.590    ' 

5.20 

4,530 

1        6.60 

7,660 

-    3.10 

1,390 

4.20 

2,740 

5.30 

4,730 

6.80 

8.140 

3,20 

1,485 

4.:» 

2,900 

5.40 

4,930 

7.00 

8,6«) 

3.30 

1,.58.5 

4.40 

3,060 

5.50 

5,140 

7.20 

9.140 

3.40 

1,690 

'        4.50 

3,230 

5.60 

5,350 

3.  .50 

1,800 

4.60 

3,400    ! 

5.70 

5.570 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  tweiity-ei«:fat 
discharge  raeasurements  made  during  1904-5.    It  Is  not  very  well  defined. 
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Estimated  monthly  discharge  of  Link  River  at  Klamath  Falls  y  Oreg.^for  1904  and  1906. 


Month. 


1904. 


May  15-3  Ix  . 

June 

July 

August 

September  . 

October 

November.. 
December . . 


The  period . 


1905. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December . . 


The  year  . 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean 

acre-feet. 

9,015 

8,140 

8,640 

291,300 

8,140 

5,245 

6,740 

401,100 

5,140 

3,060 

4,123 

253,500 

2,980 

1,860 

2,336 

143,600 

1,800 

1.535 

1.662 

98,900 

1,745 

1,585 

1,686 

103,700 

1,982 

1,745 

1,837 

109,300 

2,520 

1,880 

2,185 

134,400 

1,536,000 

2,740 

2,590 

2,624 

161,300 

3,230 

2,740 

3,103 

172,300 

3,400 

3,060 

3,087 

189,800 

3,230 

2,820 

3,106 

184,800 

2,740 

2,380 

2,597 

159,700 

2,380 

1,638 

2,004 

119,200 

1,745 

1,138 

1,363 

83,810 

1,144 

985 

1,051 

64,620 

1,062 

985 

1.033 

61,290 

1,260 

1,062 

1,159 

71,260 

1,690 

1,150 

1,330 

79,140 

1,860 

1,485 

1,587 

100,800 

3,400 

98,5 

2,004 

1,448,000 

KLAMATH  £IVER  AT  KENO,  OREO. 

This  station  was  established  August  13,  19Q4,  by  T.  H.  Humphreys.  It  is  located  one- 
fourth  mile  below  the  county  bridge  at  Keno,  Oreg. 

The  channel  is  straight  for  one-fourth  mile  above  and  below  the  station.  The  current  is 
sluggish  at  low  and  moderate  at  high  stages.  Both  banks  are  low,  clean,  and  liable  to  over- 
flow. The  bed  of  the  stream  is  composed  of  bowlders.  An  up  or  do>^Ti  stream  wind  piles 
up  the  water  near  the  gage  on  account  of  the  low  velocities. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  one-fourth  mile  down- 
stream from  the  bridge.  The  initial  point  for  soundings  is  at  the  cable  support  on  the  right 
bank. 

A  staff  gage  is  fastened  vertically  to  the  downstream  side  of  the  second  bent  from  the  left 
end  of  the  bridge.  During  1905  the  gage  was  read  once  each  day  by  S.  Padgett.  Bench 
marks  were  established  as  follows:  (1)  The  top  of  projecting  cap  of  bridge  bent  to  which  the 
gage  is  nailed;  elevation,  16.80  feet.  (2)  A  60-penny  nail  driven  into  the  south  gat«post 
on  the  west  side  of  the  road  58  feet  from  the  south  end  of  the  bridge ;  elevation,  18.85  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  station  in  1904  are  contained  in 
Water-Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Discharge  measurements  of  Klamath  Rh^er  at  KenOy  Ortg.^  in  1905. 


Date. 


Hydrographer. 


I 

January  10 (\  T.  Darley. 

January  23 do 

January  30 do 

February  9 do 

February  18 do 

March  3 do 

MurehSl do 

April  13 do 

May  17 do 

June  19 do 

July  H do 

August  14 do 

August  31 do 

November  3 do 

December  3 do 


Aidth. 

Area  of 
section. 

•Mean 
velocity. 

hSs;. 

•Dir- 

Feet. 

Sq.fl. 

Ft.  per  tec. 

Feet. 

Sfr.-p. 

407 

3.800 

0.68 

13.00 

2.,'jSii 

430 

3,794 

.77 

13.30 

2.fUi 

420 

3,804 

.76 

13.20 

2.  ^7.-. 

425 

3,700 

.80 

13.25 

2. 97.> 

428 

3.838 

.Ki 

13.30  . 

.XI '12 

432 

3,850 

.82 

1.3.  .W 

.i,  1  *.-. 

42.1 

3,828 

.83 

13.32 

J.  IVi 

425 

3.760 

.80 

13. 2S 

XO]'- 

427 

3,687 

.73 

13.03 

2,t:6 

410 

3.545 

.59 

12.68 

2,  i-e 

407 

3,348 

.43 

12.  W 

1.44-. 

402 

3,129 

.37 

11.80 

1.1^ 

404 

3,221 

.29 

11.75 

«fJ4 

409 

3,325 

.30 

12.00 

twn 

410 

3,390 

.25 

12.28 

nM 

Dhv. 


Daily  gage  height  ^  infeei,  of  Klamath  Rit'er  at  Kerw,  Oreg.,  for  1905. 


Jan.      Feb.  [  Mar.     Apr.     May.    Juno.    July.     Aug.     Sept.     Oct.  *  Xov.     T>ec. 


1 

12.9 

13.2 
13.2 
13.3 
1.3. 3 

13.3 
13.3 
13.3  . 
13.3 

13.4 
13.4 
13.4 
13.4 

1,3.2 
13.2  ' 
13.2 
13.2 

13.0 
13.0 
13.0  i 
13.0  '. 

12.5 
12.4 
12.4 
12.4 

11.9 
11.9 
11.9 
11.9 

11.8 
11.8 
11.8 
11.8; 

11.9 
11.9 
11.9 
11.9 

12.1 
12.1 

12.1 
12.  I 

12   { 

2 

i     12.9 

12  .> 

3 

'     13.0 

12  ;< 

4 

13.0 

.5 

13.0 

13.3 
13.3 
13.3 
13.3 

13.3 
13.3 
1,3. 3 
13.3 

13.4 
13.4 
13.4 
13.4 

13.2 
13.2 
13.2 
13.1 

13.0  1 
12.9 
12.9 
12.9 

12.4 
12.3 
12.3 
12.2 

11.9 
11.8 
11.8 
11.8 

11.8  ' 
11.8 
11.8 
11.8 

11.9 

11.9 
11.9 
11.9 

12.1 
12.1 
12.1 
12.1 

12  .* 

6 

13.0 

I»  :i 

13.0 

1'*  .t 

8 

13.1 

12  4 

9 

13.1 

13.3 

13.3 

13.4  , 

13.1 

12.9 

12.2 

11.8 

11.8 

11.9  , 

12.1 

12.4 

10 

13. 1 

13.3 

13.3 

1.3.4 

13.1 

12.9 

12.2 

11.8 

11.8 

11.9 

12.1 

12-4 

11       

13. 1 

13.3 
13.3 
13.3 
13.3 

13.3 
13.3 
13.2 
13.2 

13.4 
13.3 
13.3  ! 
13.3 

13.1 
13.1  ' 
13.1  . 
13.1 

12.9 
12.8 
12.8 
12.8 

12.2 
12.2 
12.2 
12.2 

11.8 
11.8 
11.8 
11.8 

11.8 
11.8 
11.8 
11.8 

11.9 
11.9 
11.9 
11.9 

12.1 
12.1 
12.1 
12.1 

1*  i 

I'y 

1.3. 1 

12.4 

13 

13.1  ' 

!>  4 

14 

13. 1 

12.4 

15 

13. 1 

13.3 

13.2 

13.3  1 

13.1 

12.7 

12.2 

11.8 

11.8 

11.9 

12.1 

12  4 

16 

13.1 

1.3.3 

1.3.2 

13.3  ' 

13.1 

12.7 

12.2 

11.8 

11.8 

11.9 

12. 2 

12.1 

17 

13.1 

13.3 

13.2 

13.3 

13.0  1 

12.7 

12.2 

11.8 

11.8  1 

12.0 

12.2 

12.4 

18 

13.1  1 

13.3 

13.2  1 

13.3 

13.0  ' 

12.7 : 

12.2 

11.8 

11.8  ' 

12.0 

12.2 

12.4 

19 

13. 1 

13.3 

13.2' 

13.2  ' 

13.0 

12.6 

12.1 

11.8 

11.8 

12.0 

12.2 

lit 

20 

13. 1 

13.3 

13  2 

13  2  , 

13  0  j 

12  6 

12  1 

118 

11  8 

12.0 

12.2 

12  4 

21 

13  1 

13  3 
13. 3 

13  2 
13.2 

13  2  ' 
13.2 

13  0 
13.0 

12  6 
12.5 

12  1 
12.1  1 

11  8 
11.8 

11  8 
11.8 

12.0 
12.0 

12.3 
12.3 

12.4 

22 

13.1  , 

12-4 

'23 

13. 3 

13. 3 

13.2 

13.2 

13.0 

12.5  ' 

12.1 

11.8 

11.8 

12.0 

12.3 

12-4 

24 

13.  1 

13.3 

1.3.2 

13. 2 

13.0 

12.5 

12.1 

11.8 

11.8 

12.0 

r>.3 

12.4 

2.1 

13.  1 

13.3 

13.3 

1.3.2 

13.0 

12.5 

12.0 

11.8 

11.8 

12.0 

12.3 

12-4 

26 

13.  1 

13.3 

13.3 

13.2 

13.0 

12.5 

12.0 

11.8 

11.8 

12.0 

1-2.3 

12-4 

■'7 

13  1   ' 

13. 3 
13.3 

13.3 
13. 4 

13. 2 
13. 2 

13.0  , 
13.0  , 

12.5 
12.5  ' 

12.0 
12.0  1 

11.8 
11.8 

U.S 
11.8 

12.0 
12.1 

12.3 
12. 3 

1  >  -J 

2S 

13. 2 

12..- 

•21) 

13.2  ' 

13.4 

13.2 

1.3.0  ' 

12.5 

12.0  , 

11.8 

11.9 

12.1 

12.3 

1-2. .-. 

30 

13.2  1 

J. 3. 4 

13. 2 

.13.0  , 

12.5 

12.0 

11.8 

11.9 

12.1 

12.3 

12.5 

31 

13. 2 

13.4 

13.0  1 

1 

11.9  1 

11.8 

' 

12.1 

12-'. 
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Station  rating  iafjlefor  Klamath  River  at  Keno,  Oreg.,from  May  SI ,  1004,  to  December  31, 1905. 


•Gage 
height. 

Discharge. 
Second -feet. 

(iage 
height. 

Feet. 

Discharge. 
Second-feet.^ 

he®. 
Feet. 

Discharge. 
Second-feet. 

height. 

Discharge. 

Feet. 

Feet. 

Seconfl-fect. 

11.60 

900 

12.60 

1,960 

13.  t» 

3,730 

14.60 

6,590 

11.70 

970 

12.70 

2. 100  ; 

13. 70 

3,960 

14.70 

6,940 

ii.ao 

1,050 

12.80 

2.250    ' 

13.80 

4,200 

14.  HO 

7,300 

11.90 

1,140 

12.90 

2,  <C0 

1.3.90 

4,'i(X) 

14.90 

7.670 

12.00 

1,240 

13.00 

2,5«i0 

14.00 

4, 7.10 

1.5.00 

8,050 

12.10 

1,3.50 

13. 10 

1          2.730    ■ 

14. 10 

5,010 

15. 10 

8,440 

12.20 

lA'&i 

13.20 

2,910    1 

14.20 

5,  :no 

1.5.20 

8,840 

12.  .30 

1.580 

i:^ :  0 

3,100     1 

14.30 

.5,600 

15.30 

9,2.50 

12.40 

1,700 

13. 40 

:  J,  :«K) 

14.40 

.-.,920 

12.  ,50 

l,&-« 

n.rio 

3,510 

14.  .V) 

6,2.50 

Note.— The  above  table  is  applicable  only  for  open-channol  conditions.    It  is  based  on  22  discharge 
measurements  made  during  1904-5.    It  is  well  defined  between  gago  heig'its  12.2  feet  and  13.3  feet. 


Estimated  monthly  diacharye  of  Klamath  Rir-er  a'  Keno,  Oreg.,for  190^  and  1905. 


Month. 


j  Discharge  in  st»cond-feet. 

\  Maximum.    Minimum.        Mean. 


Total  in 
afi-e-feet. 


June 

July 

August 

September. , 

Optt>ber 

XovemlMT.. 
December. . 


S.4M> 
.5,300  , 
3, 100  I 
2.100 
1,830  ' 

2, 100 ; 

2,400  '' 


5,300 
3,300 
2, 100  j 
1,700  I 
1.700  I 
1,960  ! 
2.100 


7,076 
4,177 
2,513 
1.778 
1,775 
2,007 
2,235 


421, 1(X) 
256, 800 
154,  ."lOO 
105, 800 
109,100 
119,400 
137,400 


The  period . 


1905. 


Januar}'... 
Februar>' . . 

March 

.\pril 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


3,100 
3,100 
3,  .'100 
.3.:«0 
2,910 
2,560 
1,830 
1, 140 
1,140 
1,350 

1,:^ 

1,830 
3,300  j 


I 


2,400 
2.910 
2,910  ; 
2,910 
2,  .560 
l,8:i0  I 
1,140 
1,050 
1,050 
1,140 
1,.^50 
1,.580  I 

l,a50  i 


2,716 
3,086 
3.a>2 
3.097 
2.688  I 

1,436 
1,065 
l,a56 
1,203 
1,445 
1,694 

2,a58 


167.000 
171,400 
187. 7<X) 
18-1.  .OO 
16.5,  .'UK) 
128.400 
'  SS,  300 
65,480 
62,840 
73,970 
85,980 
104,200 

1,485,000 
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BTOAir  RIVEE  ITEAR  SUVEBXAZE,  OBEQ. 

This  station  was  established  May  2,  1905,  by  Ivan  Landes.  It  is  located  about  30  miks 
south  of  Silverlake,  Oreg.,  in  sec.  19,  T.  32  S.,  R.  14  E. 

The  channel  is  straight  for  about  20  feet  above  and  150  feet  below  the  st&tion.  The 
current  is  swift.  The  right  bank  is  high,  rocky,  and  clean  and  does  not  overflow.  The 
left  bank  is  low,  clean,  and  subject  to  overflow  at  extreme  high  stages.  The  bed  of  the 
stream  is  of  rocks,  gravel,  and  sand,  free  from  vegetation,  and  permanent,  lliere  is  but 
one  channel  at  low  and  two  channels  at  high  stages. 

Discharge  measurements  are  made  from  a  private  bridge.  The  initial  point  for  souDdings 
is  at  the  west  end  of  the  bridge. 

A  staff  gage  is  fastened  vertically  to  a  bent  of  the  bridge.  During  1905  the  gage  wa^s 
read  by  O.  F.  Griffith  and  J.  S.  Wakefield.  The  bench  mark  is  a  marked  point  of  rock  on 
the  right  bank  a  short  distance  upstream  from  the  bridge;  elevation,  6.79  feet  above  the 
datum  of  the  gage. 

Discharge  meas^irements  ofSycan  River  n-ear  Silverlake,  Oreg.,  in  1905. 


Date. 


March  16.. 
.\pril  10. . . 
May  2.... 


Ilydrographer. 


Ivan  Landes. 

....do 

do 


June  12 ' do 


July  30. . . . 
October  3. 


Landes  and  King. , 
Ivan  landes , 


November  7 | do . 

I 


Width. 


I  Area  of  |     Mean 
section,     velocity. 


Feet.       Sq.ft.     Ft.  per  sec.      Feet. 


21 
30 

«! 

52 
19 
H  . 
12  I 


28 

46      \ 
93 
44      I 

n.9 

14.9  , 
7.1  ' 


I 


1.38 
2.38 
1.76 
1.56 
.86 
.36 
.85 


Gage 
height. 

Dis- 
charge. 

Feet. 

ric-ft. 

2.40 

> 

3.05 

no 

3.45 

163 

2.32 

m 

1.27 

:o.2 

1.70 

:..4 

1.12 

6.0 

Daily  gage  height,  infe^ty  ofSycan  River,  near  Silverlake,  Oreg. ,  for  1905. 


Day. 


2 


4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


May. 


June.  July. 

I 


Aug.  Sept. 


I  3.45 
3.35 

I  3.25 
3.2 
3.2 
3.25 
3.6 
3.4 


2.6 
2.6 
2.6 
3.0 
3.1 
3.1 
3.2 
3.0 
3.0 


3.35  'a2.5 
3.35  '  2.4 

3.3  !  2.3 

3.4  2.4 
3.25  '  2.6 
3.3  I  2.4 
3.35  '  2.2 

I 


I  1.8 

1.8 

I  1.75 

'  1.75 

il:^ 

I  1.7 

.  1.6 

1.6 

1.5 

I  1.5 

1  '-' 
1.5 

i  1.5 

'  1.5 

,1.5 


1.25 

1.25 

1.1 

1.15 
.8 
.8 
.8 


.8 

.8 

.8 

1.0 

1.0 

1.0 


1.4 

1.4 

1.5 

1.5 

1.55 

1.55 

1.55 

I  1.55 

I  1.6 

I  1.65 

I  1.7 
I  L75 
i  1.75 
I  1.75 
1.75 


I 


Oct. 


Day.        May.  June.  July. .  Aug.  iS<?pt.    (»ct. 


1.7 

1.85 

1.7 

1.85 

1.8 

2.0 

1.9 

1.8 

1.7 

1.7 

1.8 

1.7 

L7 

1.65 

1.8 


'  3.5 

3.4 

'3.3 

j3.. 
'  2.9 
j3.0 

3.1 

3.0 
I  2.9 
!  3.2 

3.55 
I  3.1 
!  2.9 
I  2.8 

2.7 


2.15 

1.45 

1.0 

1.75 

1-S 

!2.05 

1.45 

1.05 

1.8 

\.f> 

'2.2 

al.3 

1.05 

1.8 

1.7 

1  2.1 

1.35 

1,1 

1.75 

1.S5 

2.0 

1.4 

l.l 

1.75 

1.7 

■  1.8 

1.4 

1.15 

1.75 

1.7 

;  1.9 

1.4 

1.15 

1.75 

1.S5 

|l.9 

1.4 

1.2 

1.75 

1  S5 

1.9 

1.3 

1.25 

1.75 

1.?^ 

i  1.95 

1.25 

1.25 

1.75 

1.>S 

1.9 

1.25 

1.3 

2.0 

I.S5 

1.9 

1.25 

1.3 

1.9 

1.7 

1.85 

1.25 

1.35 

1.8 

1.85 

1.25 

1.35 

1.8 

1.2.5 

1.4 

1.8    . 

•  Water  turned  Into  ditch. 
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LOST  RIVEB  ITEAR  CLEAR  LAKE,  CAL. 

This  station  was  established  September  1,  1904,  by  T.  II.  Humphreys.  It  is  located 
about  2  miles  downstream  from  Jessie  D.  Carr's  Clear  Lake  dam,  a  short  distance  below 
the  dam  site  for  Clear  Lake  reservoir,  about  20  miles  from  Tule  Lake  post-office,  Cal. 

The  channel  is  straight  for  about  LW  feet  above  and  below  the  station.  The  current  is 
swift.  Both  banks  are  high,  rocky,  and  clean.  There  is  a  flood  plain  about  150  feet  in 
width  along  the  left  bank.  The  bed  of  the  stream  is  composed  of  rock,  gravel,  and  ^oil. 
The  channel  contains  a  considerable  growth  of  tules  during  the  .spring  and  summer  months. 

Dischai^e  measurements  are  made  during  floo^  st^es  by  means  of  a  cable  and  car,  and 
at  low  stages  by  wading.     The  initial  point  for  soundings  is  th^  left-bank  end  of  the  cable. 

A  gage  is  painted  on  the  vertical  rock  cliff  on  the  right  bank.  November  4,  1905,  an 
automatic  water-height  register  was  installed  for  recording  gage  heights.  The  bench 
mark  is  a  mark  on  the  rock  to  which  the  left  end  of  the  cable  is  anchored;  elevation,  16.62 
feet  above  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  station  in  1904  are  contained 
in  Wat«r-Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  measurements  of  Loftt  River  near  Clear  Lake,  Cal.,  in  J9()6. 


Date. 


January  26... 
February  3 . . . 
February  7 . . . 
February  24 . . 

March? 

March  13 

Aprils 

AprttS 

April  28 

June  2 

September  11 . 

Octo ber  30 1 .....  do . 


Hydrographer. 


C.  T.  Parley. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


I 


Width. 

Feet. 
102 
130 
100 
98 
102 

no 

130 
92 
14 
9.5 
10 
16 


Area  of 
section. 


Sq.ft. 
92 
196 
104 
70 
102 
115 
203 
85 
12.8 
8.8 
8.8 
10.1 


Mean 
velocity. 


Qage  Dis- 

heignt.  ,  charge. 


Ft. 


per  sec. 
1.75 
2.31 
2.08 
1.77 
1.92 


Feet. 
6.30 
7.20 
6.39 
6.01 
6.35 


2.19 

6.50 

2.64 

7.30 

2.05 

6.24 

1.88 

5.26 

.90 

5.00 

.66 

5.02 

.75 

5.10 

Sec.-ft. 
161 
453 
216 
124 
196 
252 
535 
174 
24 
7.9 
5.8 
7.0 


IRR  177—06 16 
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Daily  gage  height ^  infeet^  of  Lost  River  near  Clear  Lake^  Vol.,  for  1906. 


Day. 


Jan. 


1.. 
2.. 
3., 
4. 
5., 
6., 
7. 
8., 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


A.  4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

6.4 

5.4 

5.4 

5.4 

5.4 

5.6 

5.8 

6.0 

6.25 

6.3 

6.3 

6.3 

6.35 

6.4 

6.4 

6.45 

6.5 

6.3 

6.0 

6.2 

6.4 

6.6 

6.8 


Feb. 

7.3 

7.8 

7.3 

7.1 

6.8 

6.5 

6.3 

6.1 

5.8 

5.6 

5.2 

6.05 

6.95 

6.9 


Mar.  I  Apr.     May.  '  Juno. 


6.3 

6.2 

6.3 

6.3 

6.4 

6.3 
6.5 
6.4 
6.3 
6.2 
6.2 
6.3 
6.5 
6.2 


6.7 

6.1 

6.2 

6.3 

5.6 

6.9 

5.5 

6.7 

5.8 

6.3 

6.4 

6.4 

6.3 

6.6 

6.2 

6.9 

6.0 

6.9 

.6.1 

6.5 

6.2 

6.3 

6.0 

b.5 

6.1 

6.9 

6.2 

6.6 

6.7 

6.0 

6.4 

6.0 

5.3 

7.5 

5.3 

7.2 

5.2 

6.9 

5.2 

6.7 

5.1 

6.6 

•6.1 

6.4 

5.15 

6.2 

5.2 

6.0 

5.2 

5.8 

5.2 

5.7 

5.3 

5.8 

5.4 

5.7 

5.35 

5.5 

5.3 

5.5 

5.25 

6.55 

5.2 

5.6 

5.15 

5.6 

5.1 

5.7 

5.05 

5.5 

5.05 

5.6 

5.0 

5.5 

5.0 

5.46 

5.0 

5.4 

4.95 

5.4 

4.9 

5.5 

4.9 

5.4 

4.95 

5.3 

5.0 

5.3 

5.a5 

5.3 

5.1 

5.05 

5.0 

5.0 

5.05 

5.1 

5.15 

5.2 

5.35 

5.6 

5.9 

5.8 

5.7 

5.6 

5.4 

5.25 

5.1 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 


July. 


Aug. 


Sept.  I   Oct.      Nov.     D€«. 


5 
5 
5 


.  ir» 
.  u 

.15 
.15 


5.: 

5.S 


5.1 
5.1 
5.1 


,>.  15 
0.15 
5.2 
.v2 
5.2 
■i.2 
5._» 
.»,  l.'J 

.">.  !:> 
:..  15 

5.15 
5.1.> 

:>.  15 

5. 15 
o.  15 
,».2 
5.2 
5.2 
5-2 
5. 2 
.5.2 
h.'2 
.V2 
h.2 

5.2 
5.2 
5.2 
5.2 
5.2 


Station  rating  taUefor  Lost  River  near  Clear  Lake,  Cat.,  from  September  4,  lOOj^,  to  Decem- 
ber 31, 1905. 


Gage 
1  height. 

Dischargp. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

I>i9chaiiS(>. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4.90 

6 

5.70 

66 

6.50 

238 

7.30 

508 

5.00 

9 

5.80 

81 

6.60 

268 

7.40 

545 

5.10 

12 

i        5.90 

98 

6.70 

300 

7.50 

582 

5.20 

17 

6.00 

117 

6.80 

332 

7.60 

619 

5.30 

23 

6.10 

138 

6.90 

365    ; 

7.70 

€57 

5.40 

31 

6.30 

160 

7.00 

400    1 

7.80 

<I95 

5.50 

41 

6.30 

184 

7.10 

436 

7.90 

733 

5.60 

5,3 
bovc  table  i: 

6.40 
)  based  on 

210 
16  discharge 

7.20 

472 

8.00 

772 

Note.— Tbe  a 

measurera 

ents  made  d 

uring  19045.    It  Isfariy  well 

defiDO< 

i. 
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Estimated  monthly  dUchanje  of  Lout  River  near  Clear  Lake,  Cal.,for  1904.  and  1906. 


St'pteraber. 

Oftober 

November. 
December.. 


January.. 
P'obruary. 
March.... 

April 

May 

June 

July 


August 

Septeml)er. 

October 

November. 
December.. 


The  year. 


Month. 


1904. 


Discharge  iu  second-feet. 


Maximum.,  Minimum.      Mean. 


Total  in 
acre-feet. 


20 


;;i 


332 

36.5 
582 
31 

98  1 


12 


12  ! 

12, 
14 

31  ' 

17 
117 
23  ' 


12, 
14  I 


11.3 

673 

18.1 

1,113 

15.5 

923 

18.2 

1,119 

120 

217 

224 

127 
14.6 
21,6 

07.0 

O6.0 

O7.0 

a  10.0 

13.0 

16.0 

65.3 


7,379 
12,050 
13,770 

7,557 


1, 


430 
369 
417 
615 

774 
984 


46,530 


a  Eatiraated. 
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STREAM   MEASUBEMENTS   IN    1905,   PABT   XHI. 


I.08T  BTTEE  KXAS  MTniTinj.,  OBSa. 

This  station  was  established  July  26,  1904,  by  T.  H.  Humphreys.  It  is  located  about 
IJ  miles  downstream  from  the  Stukel  Bridge,  4  miles  northwest  of  Merrill,  Oreg. 

The  channel  is  straight  for  200  feet  above  and  400  feet  below  the  station.  The  curnpot 
is  swift  at  high  and  medium  at  low  stages.  Both  banks  are  high  and  not  liable  to  over- 
flow. The  bed  of  the  stream  is  composed  of  clay,  rock,  and  gravel,  and  is  not  subject 
to  change.  There  is  but  one  channel  at  all  stages.  During  low  water  the  flow  over  the 
greater  portion  of  the  section  is  shallow  and  broken,  making  it  difficult  to  obtain  accurate 
results  with  a  current  meter.  Near  the  right  bank  the  channel  is  deeper.  At  low  water 
in  the  fall  of  the  year  a  considerable  growth  of  water  grass  accumulates  in  the  channel. 
An  old  rock  dam  located  200  feet  above  the  gaging  station  does  not  materially  inte»rfeiv 
with  the  accuracy  of  discharge  measurements. 

Dischai^e  measurements  are  made  at  flood  stages  by  means  of  a  cable  and  car  and  at 
low  water  by  wading.  The  initial  point  for  soundings  is  the  stream  face  of  the  left-bank 
c^ble  support. 

A  staff  gage  is  fastened  vertically  at  the  left  bank  about  40  feet  upstream  from  the 
cable.  During  1905  the  gage  was  read  by  Mrs.  Joseph  Stukel.  Bench  marks  were  estab- 
lished as  follows:  (1)  A  lai^  wire  nail  driven  into  post  supporting  cable  at  left  bank; 
elevation,  17.92  feet.  (2)  A  nail  driven  into  the  sill  at  the  northwest  comer  of  a  granary 
200  feet  downstream  from  the  cable  on  the  right  bank;  elevation,  20.61  feet.  Elevation.^ 
refer  to  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  station  in  1904  are  contained 
in  Watep^upply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  measureTnerUs  of  Lost  River  near  Merrill ^  Oreg.^  in  1905. 


Date. 


January  18 . . . 
February  1... 
Februarys... 
February  27.. 

March  6 

Aprils 

April  14 

April  29 

May  12 

June  14 

July  23 

August  15 

August  26 

September  15. 


Hydrographer. 


C.  T.  Darley 

do 

do 

do 

....do 

....do 

do 

....do 

....do 

do 

do 

C.  T.  Darley  and  W.  B.  Clapp. 

C.  T.  Darley 

do 


Width, 


Feet. 
87 
102 
108 
92 
96 
120 
90 
80 


90 


Area  of 
section. 


Sq.ft. 
82 
208 
240 
197 
199 
425 
140 
95 
95 
86 
86 
82 
84 
83 


Mean 
velocity. 


Ft  per  see. 
1.60 
2.72 
2.74 
2.70 
2.71 
2.67 
2.03 
1.53 
1.37 
1.36 
1.36 
1.26 
1.21 
1.22 


Gace 
height. 


Feet. 
3.50 
4.80 
5.05 
4.55 
4.63 
6  77 
4.00 
3.50 
3.  ,50 
3.41 
3.45 
3.41 
3.31 
3.32 


Di»- 
chainpp. 

Sec,-ft. 

131 
.566 

rvJ3 

540 

2S4 
I4o 

13) 

iir 

117 
103 
1U2 
JOI 
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DaUy  gage  height^  in  feet  j  of  Lost  Rifer  near  MerriUt  Oreg.,for  1905. 


Day. 


Jan. 


1 3.5 

2 3.5 

3 '  3.5 

4 3.5 

5 1  3.5 

6 '  3.5 

7 3.5 

8 3.5 

9 3.5 

10 3.5 

II 3. 5 

12 3.5 

13 .3.5 

14 3.5 

15 3.5 

16 3.5 

17 3.5 

18 1  3.5 

19 3.5 

20 3.5 

21 '  3.5 

22 3.5 

2:\ 3.5 

24 '  3.5 

2-1 4.5 

26 5.4 

27 ■  5.3 

2S ;  5.0 

29 4.7 

30 4.5 

31 4.4 


Feb.     Mar. 


I 


4.5 

4.5 

4.5 

4.5 

4.6 

4.6 

4.6 

4.55 

4.5.5 

4.4 

4.3 

4.35 

4.2 

4.2 

4.2 

4.1 

4.1 

4«1 

4.1 

4.2 

4.4 

4.5 

4.6 

4.7 

4.9 

4.6" 

4.6 

5.0 

4.9 

4.8 

4.8 


Apr.  I  May. 


4.8 
4.8 
6.0 
7.0 
6.8 
6.0 
5.3 
.5.4 
5.6 
5.8 
5.9 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 


3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3. 5 

3.5 

3.5 

3.5  ! 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5  I 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 


Juoe. 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3,55 

3.55 

3.55 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 


.July. 

3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 


Aug. 

3.4 

3.4  I 

3.4  I 

3.4  I 

3.4  ! 

3.4  ' 

3.4  i 

3.4  I 

3.4 ; 

3.4  1 

3.4  1 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 


Sept. 

Oct. 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

Nov.     Dec. 


3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3  3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


3.3 

3.3 

3.3  I 

3.3 

3.3 

3.3 

3.3  ; 

3.3  ' 

3.3  i 

3.3  ! 

3.3  j 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

a3 


3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


Station  rating  table  for  Lost  River  near  Merrill ,  Oreg.,from  Jvly  16 j  1904,  to  December  31, 

1905. 


hei^. 

Discharge. 

Gace 
height. 

■  Discharge. 
Second-feet. 

Gage 

height. 

Dischaiige. 
Second-feet. 

Gage 
1  height. 

Discharge, 

'      Feet. 

Second-feet. 

Feet. 

Feet. 

Feet. 

Second-feet. 

3.30 

102 

3.60 

1             176 

3.90 

262 

4.20 

362 

3.40 

125 

3.70 

203 

4.00 

294 

3.50 

150 

3.80 

i 

232 

4.10 

328 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  20  discharge 
measurements  made  during  1904-5.  It  is  not  well  defined.  Above  gage  height  4.2  feet  the  rating 
curve  is  a  tangent,  the  diflerenoe  being  35  per  tenth 
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Estimated  monthly  disduirge  ofJjosl  River  near  MernU,  Oreg.^for  1904  and  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.  •  Minimum. !    Mean 


Totai  in 
atre-ipet. 


July2ft-31.. 

August 

September. . 

October 

November.. 
December. . 


203 
203 
176 
163 
150 
150 


203 
176 
163 
150 
150 
150 


The  period . 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. , 
December.. 


782 
1,342 
642 
1,342 
150 
163 
125 
125 
102 
102 
102 
102 


150  ; 
203  I 
328 
150 
150 
125  , 
125 
125  . 
102 
102  I 
102 
102  I 


The  year. 


1,342 


102  I 


203 
199 
165 
158 
150 
150 


2, 4  la 

12,240 
9,H1$ 
9.715 
8,935 
9,223 


52.  ,130 


248 
514  ; 
461  I 

470  ; 

150 
138 
125  ; 
125  j 
,02  1 
102 
102  ' 
102 


15.2.% 

2R,.ViO 

28.350 

27,970 

9,223 

8,212 

7,6f« 

7,«?« 

6,0Ad 

6,272 

d.272 

157.600 


TTJLE  LAKE    NEAR  KEBKIIX,  OBSa. 

This  station  was  established  May  17, 1904,  by  John  H.  Lewis  and  Ivan  Landes  for  record- 
ing the  water  level  in  Tule  Lake.  It  is  located  on  Tule  Lake  at  the  mouth  of  Lost  River 
about  3  miles  east  of  Merrill,  Oreg  ,  25  miles  south  from  Klamath  Falls,  and  near  the  Oregon- 
California  line. 

The  gage  is  a  vertical  timber  fastened  to  posts  driven  in  the  lake  bed,  about  20  feet  from 
the  shore  of  the  lake.  It  is  in  line  with  the  east  lane  fence,  one-fourth  mile  south  of  the 
residence  of  J.  Frank  Adams.  The  bench  mark  is  a  notch  cut  in  large  juniper  gatepo^  on 
the  north  side  of  the  gate  entrance  about  60  feet  distant  from  the  gage  rod;  elevation,  13.70 
feet  above  the  zero  of  the  gage. 
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Daily  gage  height,  in  feet ,  cfTvle  Lake  near  Merrill ,  Oreg.yfor  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr.  I  May. 

June. 

July. 

Aug, 

Sept. 

Oct.     Nov. 

Dec. 

1 

2           

1 

9.25 

1              1 

1        '         '""' 

3 

9.05       8.6 

1                         1 

4 

9.2 

i                               1 

5 

! 

...i..      .'          i 

6 

9.1 

1 

1       =       1 

7 

1 

7.95 

1          ■          t 

S              

7.05  1    6.85       6.85 

9 

: 

1 

1 

7.4 

10 

'                           1 

9.0    j    8.5 

i 

11 

' 

1 

12       

•  8.9 

i 

13 

8.6 

: 

' 

14 

t 

' 

7.8 

7..'? 

15 

I 

9.15 

1 

6.7 

Ifi 

9.15 

1 

1 

7.0 

6.8 

8.4 

1 

18 

19 

8.9 

! ,"" 

1 

8.95 

1 

1 

20 

"  i     ■ 

1 

21 

7.6 

i 

22 

1 

7.2 

! 

23 

9.2 

9.1 



1 

6.9 

6.8    ' 

24 



9.1 

8.3 

25 

i 

' 

26 

1 

! 

6.6 

27 

9.0 

1 

8.7 

28 

j 

1 

29 

:::::::  :::;::T::::y:::::: 

:::;::::;.;;;::..:;..- 

1 i     ...     '       . 

30 

31 

8.fl5 

1 
1 

1 

8.a5 

7.5 

7.1  !    6.95  1    6.8 

6.55 

1 

1         i 

Note.— Ice  out  of  river,  Jan.  31. 

KILLEK  ORE£K  NEAB  LOREIXA,  OKBG. 

This  station  was  established  August  10,  1904,  by  F.  S.  Chapman.  It  is  located  at  Horse- 
fly, 10  miles  northeast  of  Lorella,  Oreg. 

The  channel  is  straight  for  600  feet  above  and  100  feet  below  the  station.  The  current  is 
sluggish  at  low  and  swift  at  high  stages.  Both  banks  are  high,  rocky,  wooded,  and  not 
subject  to  overflow.  The  bed  of  the  stream  is  of  rock  and  gravel,  and  not  liable  to  change. 
The  channel  is  obstructed  by  much  vegetation  during  the  season  of  low  stage. 

Discharge  measurements  are  made  during  high  stages  by  means  of  a  cable  and  car,  and  at 
low  stages  by  wading.  The  initial  point  for  soundings  is  the  stream  side  of  the  cable  support 
on  the  right  bank. 

A  staff  gage  is  fastened  vertically  at  the  right  hank,  300  feet  upstream  from  the  cable, 
where  the  water  stands  in  a  pool.  During  1905  the  gage  was  read  by  Louis  Gerber.  On 
December  9,  1905,  an  automatic  water-height  register  was  installed  for  recording  gage 
heights.  The  bench  mark  is  a  point  on  top  of  a  lar^e  bowlder  25  feet  downstream  from  the 
gage;  elevation,  12.68  feet  above  the  datum  of  the  gage. 

Oage  heights  and  discharge  measurements  taken  at  this  station  during  1904  are  contained 
in  Water-Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Discharge  metisurements  ofMiUer  Creek  near  LoreQa,  Oreg.,  in  1905. 


Date.         ' 

Hydrographor. 

Width. 

1  .\reaof 
,  Hection. 

Mean 
velocity. 

hel^ 

Dfa- 
char^p. 

January  28 

February  4 

February  6 

February  26 . . .  . 
March  8 

r.  T.  Darley.. 

....do 

....do 

....do 

....do 

Feet. 

no 

124 
90 

118 
91 

i    Sq.fl. 
72 
86 
58 
88 
72 

Ft. 

per  see. 
2.08 
1.87 
1.50 
2.01 
1.72 

Feet. 
7.25 
:          7.30 
6.09 
7.30 
7.14 
6.92 
8. 00 
&88 
6.19 
6.11 

8ec.-ft. 
146 
161 
J57 
177 
134 

March  15 

F.  S.  Chapmar 
C.  T.  Darley.. 

....do 

....do 

....do 

1 

90            65 
130      .    155 
?2            47 
18  '          10.8 
20  ,          11.2 
1 

1.46 

2.97 

1.32 

.29 

.18 

95 

April2 

April9 

April  28 

June  1 

1 

4/BD 

02 

3.1 
2.0 

Daily 

gage  heighi, 

in  feei 

,  of  Miller  Creek  near  L&reOa,  Oreg.,  for  1905. 

Day. 

Jan.      Fob. 

1 

6.3         8.0 
6,3         8.2 
6.3  1      7.7 
6.3  1      7.3 
6.3         7.7 
6.3  1      7.0 
6.3  '      7.0 
6.3  1      7.0 
6.3         7.0 
6.3         6.9 
6.3         6.6 
6.3  !      6.5 
6.3         6.6 
6.3  1      6.4 
6.3         6.4 

7.5  1      6.4 

7.6  6.4 

7.7  6.4 
7.5         6.8 

7.5  1      7.2 

7.6  '      7.3 
7.9  1      7.3 

8.2  1      7.3 
7.9  1      7.3 
7.9         7.3 

7.7  1      7.3 
7.7         7.3 

7.3  1      7.3 

'•^ 

8.0    

8.3  1 

1 

Mar. 

7.2 
7.2 
7.3 
7.3 
7.3 
7.2 
7.2 
7.2. 
7.1 
7.1 
7.0 
7.1 
7.1 
7.1 
6.8 
7.3 
7.3 
7.3 
7.4 
7.4 
7.1 
7.3 
7.3 
7.2 
7.2 
7.9 
7.5 
7.4 
7.4 
7.2 
7.2 

Apr. 

7.0 
8.0 
7.8 
7.6 
7.4 
7.2 
7.0 
6.9 
6.8 
6.8 
6.8 
6.6 
6.6 
6.5 
6.5 
6.6 
6.6 
6.G 
6.5 
6.5 
6.5 
6.4 
6.4 
6.4 
0.3 
6.3 
6.2 
6.2 
6.2 

May. 

6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.2 
•6.2 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.3 
6.3 
6.3 
6.3 
6.3 
6.2 
6.1 
6.0 
6.0 
6.0 
5.9 
6.1 
6,1 
6.2 
6.3 
6.2 
6.2 

Juno. 

6.2 
6.1 
6.1 
6.2 
6.2 
6.3 

July. 

Aug.     Sept. 

Oct. 

Nov.  '  Dfc 

1 

; 

2 

3 

1 

4 

6                 

1 

1               I 

6 

7 



6.3  '- 

8 

6.3 
6.3 
6.3 
6.3 
6.3 
6.2 
6.2 
6.2 

9 

aft  n 

10 

:::::::!;:::;;:  60 

6.0 

12 

' 6  0 

13 

'       60 

14 

' fi_o 

16            

::::::'::::: ::::::j:; «o 

16 

; 1 ! 60 

17 

.: 1....... 

1 
' 6.0 

18             .... 

-..'                    60 

19 

...:..i:::::    'o 

20 

ft  n 

21 

::;;::: ::::::t::::::  .0 

22            

1...   .            6  0 

23 

6  0 

24 

S.0         6.0 

25 



5.1  ,       6.0 

26 

«  0 

27 

6.0 

28 

6.0 

29 

1 6.0 

30 

1       6.0 

31 

i 1 

I 

»Newg 

rage. 

Note.— No  flow  June  17  to  December  31 
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Station  rating  table  for  MiUer  Creek  near  Lorella,  Oreg.^from  August  7,  IdOJ^y  to  December 

SI,  1905. 


Ga«» 
height. 

I 

j  Dlaohaige. 

Second-frcf. 

Ga»p 
height. 

Feel. 

I     Feet,      i 

6.00 

0 

;       6.80 

6.10 

1.5 

6.90 

6.20 

4 

7.00 

6.30 

8 

7.10    , 

6.40 

13 

7.20 

6.50 

20 

7.30 

6.60 

29 

7.40 

6.70 

39 

1 

7.50 

Diacbaigp.  i 

Second-feet) 
52 

86      !; 

100 
135 
163 
196 
234 


Gaire 
height. 

Dlschargp- 
Second-feet. 

Gage 
hei^t. 

Feet. 

DIschaigo. 

Feet. 

Second-feet. 

7.60 

274 

a40 

666 

7.70 

317 

8.50 

717 

7.80 

363 

a60 

770 

7.90 

411 

8.70 

823 

8.00 

400 

8.80 

876 

8.10 

510 

8.90 

929 

8.20 

561 

9.00 

982 

8.30 

613 

Note.— The  above  table  Is  baaed  on  13  discharge  measurements  made  during  1904-5. 
defined  between  gage  heights  6.1  feet  and  8  feet. 


It  Is  well 


Estimated  monthly  discharge  of  Miller  Creek  near  LoreUa,  Oreg.,  for  1904  and  1905. 


Month. 


1904. 


August 

September. 

October 

November. 
December. . 


The  period. 


1905. 


January 

February... 

March 

April 

May 

June , 

July 

August 

September. . 

October 

November.. 
December.. 


The  year. 


Discharge  in  second-feet.        .^ 

.  J    Total  in 


Maximum.   Minimum.  ■    Mean. 


1.5 
1.5 
8 
8 
10.5 


613 

561 

411 

460 

13 

8 

0 

0 

0 

0 

0 

0 


acre-feet. 


.75 
.0 

1.5 

1.5 

1.5 


8 
13 
52 
4 
0 
0 
0 
0 
0 
0 
0 
0 


1.3  , 
•2  , 

2.4  ' 
3.7  I 
6.2' 


179 
138 
153 
71.0 
6.5 
3.0 
.0 
.0 
.0 
.0 
.0 
.0 

46. 


79 

12 

148 

221 

381 


11,010 

7,664 

0,408 

4,225 

400 

179 

0 

0 

0 

0 

0 

0 

32,  fm 


242 


STREAM    MEASUREMENTS   IN    1905,  PART   XIII. 


PRECIPITATION  AND  EVAPOBATIOV  DATA. 

The  following  table  g^vos  tlio  total  precipitation  in  inches,  by  months,  and  also  the  ^tinii^l 
totals: 


Keno,  Oreg. : 

1904 

1905 

Tule  Lake,  ral.: 

1901  

1905 

Horse  Fly,  near 
Lorella,  Oreg.: 

1904 

1905 


Jan. 


2.08 


Feb.    Mar. 


Apr. 


1.91     2.30  '  0.66 


May.  I  June, 


1.25 


1.19     1.70 


0.28     2.56     1.23 


i         I         !         I         i 
July.   Aug. '  Sept.    Oct.   Nov.    Dec.    Annual 


0.00 

0.00     0.00 


0.00 

0.00  I  0.00 


;  0.00 

0.00     0.00 


1.58 


2.08     1.50     3.57 


0.75     0.72      1.30     2.23  14. ^i 


0.92 
0.42 


1.01     0.42     3.11 
1.25     0.93 


0.71  .  1.11      1.07     2.61    

0.32  I  0.32     0.83     2.41  12.69 

I 


The  following  table  gives  the  total  ev'aftoration  in  inches,  by  months,  at  Keno,  Oreg. : 


Year. 


1904  . 
19a5  . 


I  Jan.  I  Feb. 

I-, 


Mar. 


'  I  I  I  <  1  I 

Apr.  I  May.  |  June.  July.  Aug.  i  Sept.    Oct.   Nov.    Dec.    Annual. 


...i ! I  6.66     5.12  ;  2.01     2.01 

1.19     0.78  I  0.78     2.69     4.12     6.20     7.57     7.03  1  6.15     1.98     0.46 


2.01 


MISC^ELLANEOUS  MEASUREMENTS  IN  NORTHERN  PACIFIC  OCEAX 
DRAINAGE  BASIN. 

AnteJope  Creek  near  Mount  Hebron,  Col. — This  creek  rises  on  the  eastern  slope  of  Mount 
Shasta.  It  is  tributary  to  Lower  Klamath  Lake,  although  its  waters  sink  before  reaching 
the  lake.     A  measurement  was  made  June  17  by  C.  T.  Darley,  12  miles  below  its  source. 

Width,  25.5  feet;  area,  37  square  feet;  mean  velocity,  3.03  feet  per  second:  dischai|!e. 
112  second-feet. 

Another  measurement  was  made  August  28  by  C.  T.  Darley  15  miles  l^low  its  souree. 

Width,  13  feet;  area,  9.4  square  feet;  mean  velocity,  1.11  feet  per  second;  dischai^ge. 
10.4  second-feet. 

Adams  ditch  r^iflr  Merrill,  Oreg. — This  canal  diverts  water  frotn  Wliit«  Lake,  an  arm  of 
Lower  Klamath  Lake.  For  the  first  mile  this  c^nal  is  common  with  the  Van  Briminer  canal . 
It  is  alx>ut  16  miles  in  length  and  is  used  for  the  irrigation  of  land  in  the  vicinity  of  Merrill. 
Oreg.  The  following  measurements  were  made  during  1905  at  a  point  one  mile  below  the 
head  of  the  canal  and  300  feet  below  the  point  where  the  Adams  and  Van  Brimmer  canals 
separate.  The  gage  rod  is  a  1  by  4  inch  timl>er  divided  into  feet  and  hundredths.  There  Is 
no  l)ench  mark. 

May  14:  Width,  36  feet;  area,  42  square,  feet;  mean  velocity,  1.10  feet  per  second;  f^afT* 
height,  1.73  feet;  discharge,  46  second-feet. 

May  21:  Width,  37.6  feet;  area,  47  square  feet;  mean  velocity,  1.13  feet  per  second: 
gage  height,'  1.90  feet;  discharge,  53  second-feet. 

June  15:  Width,  37.5  feet;  area,  40  square  feet;  mean  velocity,  1.28  feet  per  second: 
gage  height,  2.14  feet;  discharge,  51  second-feet. 

July  22:  Width,  37.5  feet;  area,  43  square  feet;  mean  velocity,  1.19  feet  per  second;  gage 
height,  2.22  feet;  discharge,  51  second-feet. 

August  24:  Width,  37.5  feet:  area,  36  square  feet;  mean  velocity,  1.03  feet  per  second: 
gage  height,  2.13  feet:  discharge,  37  second-feet. 

August  25:  Width,  36.7  feet;  area,  32  square  feet;  mean  velocity,  0.91  foot  per  second: 
gage  height,  2.00  feet;  area,  29  second-feet. 
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August  25:  Width,  37.9  feet;  area,  39  square  feet:  mean  velocity,  1.05  feet  per  second; 
gage  height,  2.26  feet:  discharge,  41  second-feet. 

Ankeny  ditch,  fiation  No.  i,  near  Klamath  Falls,  Oreg. — Ankeny  canal  diverts  water  from 
Link  River  at  the  outlet  of  Upper  Klamath  Lake,  1 J  miles  above  the  towTi  of  Klamath  Falls, 
Oreg.  The  water  from  this  canal  is  used  for  electric  power  and  irrigation  purposes  in  the 
vicinity  of  Klamath  Falls.  This  station  is  located  about  500  feet  above  point  of  diver- 
sion to  electric  power  plant.  Dischai^ges  hero  given  represent  the  amount  of  water  used  for 
both  electric  power  and  irrigation  purposes.  The  following  measure.ments  were  made  dur- 
•ing  19a5  by  C.  T.  Darley.: 

June  29:  Width,  17.4  feet;  area, 21  square  feet;  mean  velocity,  2.71  feet  per  second;  gage 
height,  1.36  feet;  discharge,  57  second-feet. 

June  30:  Width,  17.4  feet;  area,  20  square  feet:  mean  velocity,  2.70  feet  per  second; 
gage  height,  1.34  feet;  discharge,  54  second  feet. 

May  11:  Width,  17.5  feet;  area,  22  square  feet;  mean  velocity,  2.86  feet  per  second; 
gage  height,  1.39  feet;  dischaige,  63  second-feet. 

June  29:  Width,  17.4  feet;  area,  21  square  feet;  me^in  velocity,  2.52  feet  per  second; 
gage  height,  1.36  feet;  dischaige,  53  second-feet. 

Ankeny  canal  station  No.  2,  near  Klamath  Falls,  Oreg. — ^This  station  is  located  about  200 
feet  below  point  of  diversion  by  electric  power  plant.  Dischaiges  here  given  represent  the 
amount  of  water  used  for  irrigation  purposes. 

April  23:  Width,  13.5  feet;  area,  7.0  square  feet;  mean  velocity,  1.24  feet  per  second; 
gage  height,  1.28  feet;  discharge,  8.7  second-feet. 

May  2:  Width,  13.5  feet;  area,  13.1  square  feet;  mean  velocity,  2.21  feet  per  second; 
gage  height,  1.68  feet;  discharge,  29  second-feet. 

May  11:  Width,  13.5  feet;  area,  15  square  feet;  me^in  velocity,  2.33  feet  per  second; 
gage  hei^t,  1.80  feet;  discharge,  35  second-feet. 

BtUte  Creek  near  Mount  Hebron,  Cat. — Butte  Creek  rises  on  the  eastern  slope  of  Mount 
Shasta.  It  is  tributary  to  Lower  Klamath  Lake  and  its  waters  sink  in  Butte  Valley  before 
reaching  the  lake.  This  creek  discharges  over  fissured  lava  and  large  quantities  of  water 
are  lost  by  seepage.  That  portion  which  reaches  Butte  Valley  is  used  for  irrigation.  The 
following  measurements  were  made  during  1905  by  C.  T.  Darley,  IJ  miles  above  Boyce 
ranch  at  county  road  crossing. 

May  5:  Width,  15.5  feet;  area,  51  square  feet;  mean  velocity,  1.33  feet  per  second;  gage 
height,  3.77  feet ;  discharge,  68  second-feet. 

May  19:  Width,  15.9  feet;  area,  51  square  feet;  mean  velocity,  1.47  feet  per  second;  gage 
height,  3.95  feet;  dischai^,  75  second-feet. 

June  16:  Width,  16  feet:  area,  48  square  feet;  mean  velocity,  1.08  feet  per  second:  gage 
height,  3.72  feet;  dischai^,  52  second-feet. 

August  29:  Width,  14  feet;  area,  35  square  feet;  mean  velocity,  0.47  foot  per  second; 
gage  height,  3.00  feet;  discharge,  16.4  second-feet. 

November  23:  Width,  14  feet;  area,  36  square  feet;  mean  velocity,  0.23  foot  per  second; 
gage  height,  3.30  feet;  discharge,  8.1  second-feet. 

Bovme's  west,  canal,  near  Bonanza,  Oreg.  -This  canal  takes  water  from  Lost  River,  the 
water  being  raised  by  means  of  pumps  and  used  for  irrigation  in  the  vicinity  of  Bonanza, 
Oreg.  A  measurement  was  made  on  May  31  by  ('.  T.  Darley  at  a  point  300  feet  below  head 
of  flume. 

Width,  9.5  feet;  area,  5.9  square  feet;  mean  velocity,  1.46  feet  per  second;  discharge,  8.6 
second-feet. 

Boards  ditch,  Poe  Valley,  Oreg. — ^This  ditch  diverts  water  from  Lost  River.  The  water  is 
raised  by  means  of  a  water  wheel  and  is  used  for  irrigation  in  the  vicinity  of  Olene,  Oreg.  A 
measurement  was  made  on  July  19  by  C.  T.  Darley  at  a  point  300  feet  heXovf  head  of  canal. 

Width,  2  feet;  area,  1.56  square  feet;  mean  velocity,  0.22  foot  per  second;  discharge,  0.3 
second-foot. 
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Coyote  Creek,  Greg, — Coyote  Greek  is  tributary  to  Sycan  marsh.  During  1905  discharip!^ 
measurements  were  made  by  Ivan  Landes  as  follows: 

•March  15:  Width,  5.5  feet;  area,  4.7  square  feet;  mean  velocity,  0.89  foot  per  second; 
discharge,  4.2  second-feet. 

April  10:  Width,  6.0  feet;  area,  6.1  square  feet;  mean  velocity,  1.34  feet  per  aeoond;  dis- 
charge, 8.2  second-feet. 

May  2:  W^idth,  6.0  feet;  area,  5.6  square  feet;  mean  velocity,  1.05  feet  per  second:  dis- 
charge, 5.9  second-feet. 

June  12:  Width,  5.0  feet;  area,  3.4  square  feet;  mean  velocity,  0.50  foot  per  second;  di>-* 
charge,  1.7  second-feet. 

July  31 :  Width,  1.4  feet;  area,  0.4  square  foot;  mean  velocity,  1.38  feet  per  second:  dis- 
charge, 0.6  second-foot. 

Crooked  Creek  near  Klamath  Agency y  Greg. — This  stream  is  a  tributary  of  Wood  River.  A 
measurement  was  made  May  27  by  C.  T.  Darley  at  the  bridge  1 J  miles  from  Klamath  Agency, 
on  road  lo  Fort  Klamath. 

Width,  24.8  feet;  area,  88  square  feet;  mean  velocity,  0.52  foot  per  scxiond;  discharge,  46 
second-feet. 

Cherry  Creek  near  Crystal,  Greg. — This  stream  is  tributary  to  Upper  Klamath  Lake  from 
the  west.  A  measurement  was  made  on  May  25  by  C.  T.  Darley  at  road  crossing  between 
Pelican  Bay  and  Fort  Klamath. 

Width,  27  feet;  area,  25  square  feet;  mean  velocity,  1.28  feet  per  second;  dischaige,  32 
second-feet. 

Crane  Creek  near  Fort  Klamaih,  Greg. — CVane  Creek  is  a  tributary  to  Seven  Mile  Creek.  A 
measurement  was  made  on  May  25  by  C.  T.  Darley  at  the  bridge  on  wagon  road  between 
Fort  Klamath  and  Pelican  Bay,  Oreg. 

Width,  11.5  feet;  area,  20  square  feet;  mean  velocity,  0.54  foot  per  second;  discharge. 
10.7  second-feet. 

Cottonwood  Creek  near  BrovmeUjCal. — Cottonwood  Creek  is  tributary  to  Lower  Klamath 
Lake  froin  the  South.  The  following  measurements  were  made  during  1905,  1  mile  below 
its  source,  at  "F"  ranch,  Bro¥mell: 

June  15:  Width,  19.5  feet;  area,  41  square  feet;  mean  velocity,  0.25  foot  p»er  second: 
discharge,  10.2  second-feet. 

August  30:  Width,  27.5  feet;  area,  24  square  feet;  mean  velocity,  0.53  foot  per  second : 
discharge,  12.6  second-feet. 

Doris  Creek  near  Picard,  Cal. — Doris  Creek  is  tributary  to  Lower  Klamath  Lake  from  the 
southwest.     A  measurement  was  made  on  June  18  by  C.  T.  Darley  at  the  Doris  ranch. 

Width,  5.4  feet;  area,  4.9  square  feet;  mean  velocity,  1.24  feet  per  second;  dischai^.  6.1 
second-feet. 

Dirty  Creek,  Gregon. — Dirty  Creek  is  tributary  to  Sycan  marsh.  During  1905  disehargp 
measurements  were  made  by  Ivan  Landes,  as  follows: 

March  15:  Width,  3.0  feet;  area,  1.4  square  feet;  mean  velocity,  0.98  foot  per  second: 
discharge,  1.4  second-feet. 

April  10:  Width,  3.0  feet;  area,  1.5  square  feet;  mean  velocity,  0.99  foot  per  second: 
discharge,  1.3  second-feet. 

May  2:  W^idth,  3.0  feet;  area,  1.4  .square  feet;  mean  velocity,  1.0  foot  per  second:  dis- 
charge, 1.4  second-feet. 

Edson  FouUcs  cit^.— This  ditch  is  in  Shasta  Valley.  A  measurement  was  made  at  head  of 
ditch  September  3,  1905,  by  L.  G.  Applegate. 

Width,  6.3  feet;  area,  6.3  square  feet;  mean  velocity,  1.75  feet  per  second;  dischar^,  11 
second-feet. 

Four  M  He  Creek,  Pelican  Bay, Gregon. — Four  Mile  Creek  is  tributary  to  Upper  Klamath 
Lake  from  the  west.  Its  source  is  in  Four  Mile  Lake.  A  measurement  was  made  May  24  by 
C.  T.  Darley  at  road  crossing  between  Klamath  Falb  and  Pelican  Bay. 
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Width,  50.5  feet;  area,  75  square  feet;  mean  velocity,  0.70  foot  per  second;  discharge,  53 
second-feet. 

Grass  Valley  Creek  near  Lowderiy  Cal. — Grass  Valley  Creek  is  tributary  to  Trinity  River. 
A  measurement  was  made  of  this  stream  August  26,  1905,  by  W.  B.  Clapp  at  lower  wagon 
bridge  on  Buckhom  road  2i  miles  above  junction  of  creek  with  Trinity  River. 

Width,  19  feet:  area,  18.7  square  feet;  mean  velocity,  0.98  foot  per  second;  dischacge, 
18.4  seoond-feet. 

Griffith  canal  near  Olene^  Oreg. — This  canal  diverts  water  from  Lost  River.  The  water  is 
raised  by  means  of  a  water  wheel  and  used  for  irrigation  of  land  in  the  vicinity  of  Olene. 
The  following  measurements  were  made  during  1905  by  C.  T.  Darley  at  head  of  canal: 

June  2:  Width,  2  feet;  area,  •1.4  square  feet;  mean  velocity,  1.29  feet  per  second;  dis- 
charge, 1.8  second-feet. 

June  13:  Width,  2  feet;  area,  1.5  square  feet;  mean  velocity,  1.27  feet  per  second;  dis- 
charge, 1.9  second-feet. 

June  25:  Width,  2  feet;  area,  1.16  square  feet;  mean  velocity,  1.08  feet  per  second;  dis- 
charge, 1.3  second-feet. 

Hot  Springs  Creek  near  Klamaih  FaUs,  Oreg.— Hot  Springs  Creek  rises  about  one-half  mile 
east  qf  Klamath  Falls  and  discharges  into  Lower  Klamath  Lake.  A  measurement  was 
made  on  August  18  by  C.  T.  Darley  near  point  where  creek  crosses  county  road  east  of  Kla- 
math Falls,  Oreg. 

Width,  1.5  feet;  area,  0.36  square  foot;  mean  velocity,  0.94  foot  per  second;  dischai^e, 
4.4  second-feet. 

Hortan  ditch  at  Poe  Valley,  Oreg. — ^This  ditch  diverts  water  from  Lost  River,  which  is  used 
for  irrigation  on  the  south  side  of  the  river.  A  measurement  was  made  on  June  23  by  C.  T. 
Darley  at  a  point  one-fourth  of  a  mile  below  head  of  ditch." 

Width,  7.5  feet;  area,  7.4  square  feet;  mean  velocity,  0.59  foot  per  second;  discharge,  4.4 
second-feet. 

LitUe  Shasta  River  at  LitUe  Shasta,  Cal. — A  measurement  of  this  stream  was  made  August 
29,  1905,  by  M.  D.  Williams. 

Width,  9  feet;  area,  5.4  square  feet;  mean  velocity,  0.70  foot  per  second;  discharge,  3.8 
second-feet. 

LittU  Shasta  Springs  at  Little  Shasta,  Cal. — A  measurement  was  made  August  29, 1905,  by 
M.  D.  Williams. 

Width,  9  feet;  area,  5.6  square  feet;  mean  velocity,  3.57  feet  per  second;  discharge,  20 
second-feet. 

Long  Creek,  Oreg. — Long  Creek  is  tributary  to  Sycan  Marsh.  During  1905  discharge 
measurements  were  made  by  Ivan  Landes  as  follows: 

March  15:  Width,  22  feet;  area,  21.8  square  feet;  mean  velocity,  1.54  feet  per  second; 
discharge,  33.6  second-feet. 

April  10:  Width,  25  feet;  area,  36.9  square  feet;  mean  velocity,  1.48  feet  per  second; 
discharge,  54.6  second-feet. 

May  1:  Width,  26  feet;  area,  46.8  square  feet;  mean  velocity,  1.45  feet  per  second;  dis- 
charge, 68.1  second-feet. 

June  12:  Width,  25  feet;  area,  37.6  square  feet;  mean  velocity,  1.56  feet  per  second;  dis- 
charge, 58.6  8econd-fe«t. 

July  31:  Width,  20  feet;  area,  10.8  square  feet;  mean  velocity,  1.72  feet  per  second;  dis- 
charge, 18.6  second-feet. 

Moss  Creek  near  Pelican  Bay,  Oregon. — Moss  Creek  is  tributary  to  Uppt^r  Klamath  Lake 
from  the  west.  A  measurement  was  made  on  May  23  by  C.  T.  Darley  at  road  crossing 
between  Pelican  Bay  and  Klamath  Falls,  Oreg. 

Width,  5.5  feet;  area,  3.3  square  feet;  mean  velocity,  0.76  foot  per  second;  discharge,  2.5 
second-feet. 

McCormic^  mill-race  canal  near  Keno,  Oreg. — This  canal  diverts  water  from  Klamath 
River  about  1  mile  below  Keno,  Oreg.    This  water  is  used  for  power  ^purposes  in  running  a 
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sawmill.    The  following  measurements  were  made  during  1905  by  C.T.  Darley  at  a  paint 
ono-fourth  of  a  mile  below  head  of  canal: 

June  19:  Width,  17  feet;  area,  43  square  feet;  mean  velocity,  1.51  feet  per  second;  dis- 
charge, 64  second-feet. 

August  31:  Width,  14.5  feet;  area,  25  square  feet;  mean  velocity,  2.12  feet  per  s<*oond; 
discharge,  53  second-feet. 

Moore's  power  canal  near  Klamath  FaRs,  Oreg. — ^This  canal  diverts  water  from  the  head  of 
Link  River  and  is  used  for  power  purposes  in  running  a  sawmill.  Tlie  following  measure- 
ment was  made  by  C.  T.  Darley  at  a  point  one-half  mile  below  head  of  canal: 

March  25:  Width,  9.9  feet;  area,  34  square  feet;  mean  velocity,  3.03  feet  per  second: 
discharge,  103  second-feet. 

At  a  point  200  feet  above  Penstock  the  following  measurements  were  made: 

March  25:  Width,  9  feet;  area,  35  square  feet;  mean  velocity,  2.14  feet  per  second;  dis- 
charge, 75  second-feet. 

June  21:  Width,  9.5  feet;  area,  34  dquare  feet;  mean  velocity,  1.74  feet  per  second;  dis- 
charge, 59  second-feet. 

June  21 :  Width,  9.5  feet:  area,  34  square  feet;  mean  velocity,  1 .56  feet  per  second ;  dl-*- 
charge,  53  second-feet. 

Moore's  irrigation  canal  near  Klamaih  FaUs,  Oreg. — ^This  canal  diverts  water  from  the  head 
of  Link  River  at  same  point  at  which  water  is  diverted  for  Moore's  mill-race  canal  on  the 
west  bank.  This  water  is  used  for  power  purposes  in  running  sawmill  and  the  irrigation  of 
town  lots  in  the  west  addition  of  Klamath  Falls,  Oreg.  The  following  measurements  were 
made  during  1905  by  C.  T.  Darley  at  a  point  300  feet  below  head  of  canal.  These  mejksuiv- 
ments  show  tot^l  amount  of  water  used  for  power  and  irrigation  purposes  in  this  canal. 

March  25:  Width,  10  feet;  areft,  15.8  square  feet;  mean  velocity,  0.82  foot  per  second: 
discharge,  12.9  second-feet. 

June  21:  Width,  12.4  feet;  area,  10.1  square  feet;  mean  velocity,  1.08  feet  per  second: 
discharge,  10.9  second-feet. 

Phillip's  wheel  canal  near  Spring  Lakey  Oregon. — ^This  canal  diverts  water  from  Lost  River 
about  9  miles  above  Merrill,  Oreg.  The  water  is  raised  from  the  river  by  means  of  a  water 
wheel  and  is  used  for  irrigation  purposes.  The  following  measurements  were  made  during 
1905  by  C.  T.  Darley  at  a  point  in  flume  100  feet  below  point  of  diversion. 

June  13:  Width,  3  feet;  area,  1.2  square  feet;  mean  velocity,  1.00  foot  per  second;  dis- 
charge, 1 .2  second-feet. 

July  25:  Width,  1.2  feet;  area,  0.1  square  foot;  discharge,  0.2  second-foot. 

Rock  CreeJc  near  Aspin  Lakej  Oregon. — This  portion  of  Rock  Creek  is  tributary  to  Upper 
Klamath  Lake  and  has  its  source  in  Aspin  Lake.  A  measurement  was  made  on  May  23  by 
G.  T.  Darley  at  bridge  on  wagon  road  between  Klamath  Falls  and  Pelican  Bay. 

Width,  23.5  fe<^t;  area,  16.9  square  feet:  mean  velocity,  0.57  foot  per  second;  dischaige, 
9.6  second-feet. 

Rock  Creek  at  Crystal,  Oreg. — This  stream  is  tributary  to  Crystal  Creek  and  is  a  separate 
stream  from  the  Rock  CVeek  which  discharges  from  Aspin  Lake.  A  measurement  was 
made  on  May  24  by  C.  T.  Darley  at  bridge  on  wagon  road  between  Klamath  Falls  and 
Pelican  Bay. 

Width,  19  feet;  area,  8.9  square  feet;  mean  velocity,  0.66  foot  per  second;  dischaige,  5.9 
second-feet. 

Scott  River  near  Fort  Jones,  Cal. — Scott  River  is  tributary  to  Klamath  River.  A  meas- 
urement of  this  stream  was  made  August  29,  1905,  by  W.  B.  Clapp  500  feet  above  wagi^tn 
bridge  on  main  road  from  Fort  Jones  to  Etna,  about  1  mile  west  from  Fort  Jones. 

Width,  27  feet;  area,  23  square  feet;  mean  vekxrit}',  1.17  feet  per  second:  discharge,  27 
socond-feet. 

Seven  Mile  Creek  near  Fort  Klamaih,  Oreg. — Tliis  creek  is  tributary  to  Upper  Klamath 
Lake  from  the  north.  A  niea-siirement  was  made  on  May  25  by  C.  T.  Darley  at  bridge  tw 
wagon  road  between  Fort  Klamath  and  Pelican  Bay. 
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Width,  33  feet;  area,  129  square  feet;  mean  velocity,  0.79  foot  per  second;  discharge, 
102  second-feet. 

Shasta  River  near  Treka,  Cdl. — Shasta  River  fs  tributary  to  Klamath  River.  A  meas- 
urement of  this  stream  was  made  August  29,  1905,  by  W.  6.  Clapp  5  miles  northeast  of 
Yreka  and  500  feet  below  diversion  dam  of  the  Yreka  Light  and  Power  Company. 

Width,  11.5  feet;  area,  8.2  square  feet;  mean  velocity,  1.22  feet  per  second;  discharge, 
10  second-feet. 

There  was  on  this  date  107  second-feet  being  diverted  into  canal  500  feet  above  this 
point,  giving  a  total  discharge  of  117  second-feet  for  this  stream. 

Sheepy  Creek  near  BrovmeU,  Cal. — This  creek  is  tributary  to  Lower  Klamath  Lake  from 
the  southwest.  The  following  measurements  were  made  during  1905  by  C.  T.  Darley  at  a 
point  2  miles  east  of  Doris  ranch,  at  wagon  bridge  near  rock  ford: 

May  18:  Width,  78  feet;  area,  226  square  feet;  mean  velocity,  0.12  foot  per  second; 
dischaige,  27  second-feet. 

June  18:  Width,  80  feet;  area,  218  square  feet;  mean  velocity,  0.12  foot  per  second; 
dischaige,  27  second-feet. 

Sprague  River  near  Yainax^  Oreg. — Sprague  River  is  tributary  to  Williamson  River.  A 
measurement  was  made  on  February  22  by  C.  T.  Darley  at  bridge  5  miles  below  Yainax 
Agency.  The  gage  is  a  2  by  8  inch  plank  graduated  to  feet  and  tenths  and  nailed  in  a 
vertical  position  on  the  downstream  side  of  the  second  l:)ent  from  the  south  end  of  the 
bridge.  The  bench  mark  is  a  2  by  4  inch  stake  driven  flush  with  the  ground  on  left  bank 
of  the  stream  in  line  with  upstream  side  of  the  bridge  and  distant  74  feet  from  end  of  bridge. 
The  zero  of  the  gage  is  21.9  feet  below  the  bench  mark. 

Width,  133.2  feet;  area,  1,077  square  feet;  mean  velocity,  0.55  foot  per  second;  dis- 
chaige,  589  second-feet;  gage  height,  14.10  feet. 

Spring  Creek  near  Fort  Klamath,  Oreg. — This  creek  is  tributary  to  Williamson  River  fiom 
the  west.  A  measurement  was  made  on  August  13  by  J.  B.  Lippincott  and  W.  B.  Clapp 
at  a  point  200  feet  above  its  junction  with  Williamson  River. 

Width,  110  feet;  area,  195  square  feet;  mean  velocity,  1.86  feet  per  second;  discharge, 
362  second-feet. 

Swin^  flume  canal  near  LoreUa,  Oreg. — This  canal  diverts  water  from  Miller  Creek 
above  Lorella  Bridge.  The  water  is  used  for  irrigation  purposes  in  the  vicinity  of  Lorella. 
A  measurement  was  made  on  June  2  by  C.  T.  Darley  in  small  flume  at  road  crossing  on 
Langell  Valley  and  Lorella  road. 

Width,  2  feet;  area,  1.0  square  foot;  mean  velocity,  0.20  foot  per  second;  dischaige,  0.2 
second-foot. 

Three  MUe  Creek  near  Fort  Klamath,  Oreg. — Tliis  creek  is  tributar>'  to  Upper  Klamath 
Lake  from  the  northwest.  A  measurement  was  made  on  May  25  by  C.  T.  Darley  at  cross- 
ing of  wagon  road  between  Fort  Klamath  and  Pelican  Bay. 

Width,  13.2  feet;  area,  6.2  square  feet;  mean  velocity,  1.00  foot  per  second;  discharge, 
6.2  second-feet. 

Trinity  River  near  Louxien,  Cal. — Trinity  River  is  tributary  to  Klamath  River.  A  meas- 
urement of  this  stream  was  made  August  26,  1905,  by  W.  B.  Clapp  from  a  temporary 
pontoon  bridge  1  mile  above  Lowden's  ranch  post-office  and  3  miles  below  Lewiston,  Cal. 
A  permanent  county  highway  bridge  was  being  construct<^d  at  this  point. 

Width,  190  feet;  area,  468  square  feet;  mean  velocity,  0.50  foot  per  second;  dischai^, 
233  second-feet. 

Vamey  Creek  near  Pelican  Bay,  Oregon. — Vamey  Creek  is  tributary'  to  Four  Mile  C-reek. 
A  measurement  was  made  May  24  by  C.  T.  Darley  at  road  crossing  l>etween  P(4ican  Bay 
and  Klamath  Falls. 

Width,  9  feet;  area,  13  square  feet:  mean  velocity,  0.70  foot  per  s(»cond;  discJiai-ge,  9.1 
second-feet. 

Van  Brimmer  ditch,  south  hranch,  station  No.  1,  near  Merrill,  Oreg. — ^This  canal  divert* 
water  from  White  Lake,  an  arm  of  Lower  Klamath  Lake.     For  the  first  mile  this  canal  h 
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common  with  the  Adams  canal.  This  water  is  used  for  irrigation  in  the  vicinity  of  Menill, 
Oreg.  The  following  measurements  were  made  on  this  branch  by  C.  T.  Darlej  during  1905 
at  point  1  mile  below  the  head  of  canal  and  at  a  point  300  feet  below  where  Adams  and 
Van  Brimmer  canals  become  separate  and  distinct.  The  gage  rod  is  a  1  by  4  inch  inclined 
timber  graduated  to  feet  and  hundredths  and  nailed  to  posts  set  firmly  in  the  bank  of  the 
canal.    There  is  no  bench  mark. 

May  14:  Width,  20  feet;  area,  23  square  feet;  mean  velocity,  1.04  feet  per  second;  gage, 
4.01  feet;  discharge,  24  second-feet. 

May  21:  Width,  18  feet;  area,  17.2  square  feet;  mean  velocity,  1.22  feet  per  second; 
gage,  3.78  feet;  discharge,  21  second-feet. 

June  14:  Width,  18.6  feet;  area,  16  square  feet;  mean  velocity,  1.28  feet  per  second; 
gage,  3.92  feet;  dischaiige,  20  second-feet. 

July  22:  Width,  18.3  feet;  area,  13.9  square  feet;  mean  velocity,  0.83  foot  per  second; 
gage,  3.84  feet;  discharge,  11.5  second-feet. 

August  24:  Width,  17.5  feet:  area,  10.4  square  feet;  mean  velocity,  0.72  foot  per  aeoond; 
gage,  3.72  feet;  discharge,  7.5  second-feet. 

August  24:  Width,  18.2  feet;  area,  12.3  square  feet;  mean  velocity,  0.80  foot  per  second; 
gage,  3.85  feet;  discharge,  9.9  second-feet. 

August  25:  Width,  19.8  feet;  area,  17.9  square  feet;  mean  velocity,  0.91  foot  per  second; 
gage,  4.12  feet;  discharge,  16.3  second-feet. 

August  25:  Width,  16.5  feet;  area,  5.3  square  feet;  mean  velocity,  0.49  foot  per  second; 
gage,  3.40  feet;  discharge,  2.6  second-feet. 

August  25:  Width,  17.0  feet;  area,  6.9  square  feet;  mean  velocity,  0.62  foot  per  second; 
gage,  3.55  feet;  discharge,  4.3  second-feet. 

Van  Brimmer  diichf  north  branchy  station  No.  £,  near  MerriU,  Oreg. — This  canal  diverts 
water  from  Wliite  Lake,  an  arm  of  Lower  Klamath  Lake.  For  the  first  mile  this  canal  is 
common  with  the  Adams  canal.  The  following  measurements  were  made  of  this  branch 
during  1905  by  C.  T.  Darley  at  a  point  1  mile  below  heading  and  300  feet  below  where  Adams 
and  Van  Brimmer  canals  become  separate  and  distinct.  The  gage  is  a  1  by  4  inch  timber 
graduated  to  tenths  and  half  tenths.  It  is  set  firmly  to  posts  driven  in  the  ground  on  the 
right  bank.    There  is  no  bench  mark. 

May  14:  Width,  13.8  feet;  area,  8  square  feet;  mean  velocity,  0.75  foot  per  second;  gage, 
1.95  feet;  discharge,  6  second-feet. 

May  21:  Width,  14.3  feet;  area,  7.5  square  feet;  mean  velocity,  0.83  foot  per  second: 
gage,  1.99  feet;  dischai^ge,  6.2  second-feet. 

June  15:  Width,  15.4  feet;  area,  7.4  square  feet;  mean  velocity,  1.03  feet  per  second 
gage,  2.21  feet;  discharge,  7.6  second-feet. 

July  24:  Width,  16.5  feet;  area,  10.4  square  feet;  me-an  velocity,  0.93  foot  per  second 
gage,  2.34  feet;  discharge  9.7  second-feet. 

July  24:  Width,  16.5  feet;  area,  10.2  square  feet;  mean  velocity,  0.93  foot  per  second 
gage,  2.34  feet;  discharge,  9.5  second-feet. 

August  24:  Width,  15.5  feet;  area,  5.6  square  feet;  mean  velocity,  0.79  foot  per  second 
gage,  2.20  fe«t;  discharge,  4.6  second-feet. 

Willow  Creek  near  BrowneUf  Col. — Willow  Creek  is  tributary  to  Lower  Klamath  Lake 
from  the  south.  The  following  measurements  were  made  during  1905  at  bridge  on  Merrill 
and  Brownell  road  by  C.  T.  Darley: 

May  20:  Width,  20  feet;  area,  17.2  square  feet;  mean  velocity,  0.72  foot  per  second;  dis*- 
charge,  12.«5  second-feet. 

June  15  Width,  35.5  feet;  area,  24  square  feet;  mean  velocity,  0.48  foot  per  second: 
discharge,  11.5  second-feet. 

August  30:  Width,  18  feet;  area,  13.9  square  feet;  mean  velocity,  0.70  foot  per  second: 
dischaigc,  9.7  second-feet. 

November  23:  Width,  10  feet;  area,  12.6  square  feet;  mean  velocity,  0.87  foot  per  sec- 
ond; discharge,  11  second-feet. 
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Williamson  River  near  Klamath  Agency ^  Oreg. — ^This  stream  is  tributary  to  Upper  Kla- 
math Lake  from  the  north.  The  following  measurements  were  made  during  1905  at  bridge 
on  county  road  between  Klamath  Falls  and  Fort  Klamath,  Oreg.: 

May  27:  Width,  175.8  feet;  area,  1,532  square  feet;  mean  velocity,  0.89  foot  per  second; 
dischaiige,  1,371  second-feet. 

August  22:  Width,  176  feet;  area,  1,479  square  feet;  mean  velocity,  0.58  foot  per  second; 
discharge,  858  socond-feet. 

At  Cliillaquin  Bridge  on  road  between  Klamath  Agency  and  Yainax  Agency,  November 
14:  Width,  40  feet;  area,  230 square  feet;  mean  velocity,  2.72  feet  per  second;  discharge, 
625  second-feet. 

Wood  River  near  Fort  Klamath,  Oreg. — ^Wood  River  is  tributary  to  Upper  Klamath  Lake 
from  the  north.  Tlie  following  measurements  were  made  during  1905  by  C.  T.  Darley  at 
bridge  on  county  road,  4  miles  below  Fort  Klamath,  Oreg.: 

May  27:  Width,  52.3  feet;  area, 297  square  feet;  mean  velocity,  1.54  feet  per  second; 
dischai^,  458  second-feet. 

At  bridge  one-fourth  mile  below  Fort  Klamath,  Oreg.: 

August  22:  Width,  47.6  feet;  area,  166  square  feet;  mean  velocity,  1.60  feet  per  second; 
dischai^ge,  266  second-feet. 

November  14:  Width,  49  feet;  area,  162  square  feet;  mean  velocity,  1.59  feet  per  second; 
discharge,  259  second-feet. 

December  10:  Width,  49  feet;  area,  162  square  feet;  mean  velocity,  1.69  feet  per  second; 
discharge,  274  second-feet. 

Yreka  Light  and  Power  Company^ s  caned  near  Yreka,  Cat. — A  measurement  of  this  cana] 
was  made  August  29,  1905,  by  W.  B.  Clapp  from  footbridge  at  house  500  feet  below  con- 
crete diversion  dam  at  head  of  canal  and  distant  about  5  miles  northeast  from  Yreka. 
This  canal  diverts  water  from  Shasta  River. 

Width,  17.5  feet;  area,  36  square  feet;  mean  velocity,  2.97  feet  per  second;  discharge, 
107  second-feet. 

For  total  flow  of  Shasta  River  see  measurement  made  same  date  below  diversion  dam. 

ROOirE  RIVER  DRAINAGE  BASIN. 
KOOUE  RIVEB  AT  GOLD  RAY,  OREO. 

This  station  was  eslablished  August  30, 1905,  by  L.  R.  Allen.  It  is  located  at  Gold  Ray, 
Greg.,  1 J  miles  below  Tolo  post-office,  just  below  the  Condor  Water  and  Power  Company's 
dam  and  bridge,  and  a  short  distance  below  the  mouth  of  Stewart  Creek. 

The  channel  is  straight  for  400  feet  above  and  300  feet  l)elow  the  station.  The  current 
at  the  measuring  section  is  uniform.  Both  banks  are  high  and  rocky  and  are  covered  with 
a  light  growth  of  brush.  The  bed  of  the  stream  is  rocky,  somewhat  broken  in  places,  free 
from  vegetation,  and  permanent.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  line. 
The  initial  point  is  a  tag  on  the  tagged  w^ire,  6.2  feet  from  the  cable  support  on  the  left  bank. 

The  gage  is  a  vertical  staff  bolted  to  concrete  pier  of  bridge  about  300  feet  above  the 
c-able.  During  1905  the  gage  heights  were  furnished  by  the  Condor  Water  and  Power 
Company,  observations  being  taken  twice  each  day  by  C.  E.  Wertz.  The  bench  mark  is 
the  top  of  the  anchor  bolt  for  stay  line  on  the  right  bank.  This  bolt  is  well  wedged  in  solid 
rock;  elevation,  21.34  feet  above  the  datum  of  the  gage. 
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Discharge  measuremerUs  cf  Rogue  River  at  Gold  Ray,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean          Gage          IKs- 
velocity.     hei^t.      charge. 

August  30 

October  17 

L.  R.  Allen 

Feet. 
180 
180 
184 

Sq.ft. 
1,013 
1,023 
1.100 

Ft.  per  sec.     Feet.        Src.-fi. 
1.29            1.10             1,307 

do 

1.18            1.20             1,210 

December  26... 

do :... 

1.38            1.57              1.514 

1 

Daily  gage  heigJU,  in  feet,  of  Rogue  River  at  Gold  Ray,  Greg.,  for  1905. 


Day. 


1 
2 
3 
4 
5 
6 
7, 
8, 
9 

10. 

11 

12 

13. 

14. 

15. 

16. 


Sept. 

Oct. 

Nov. 

1.1 

1.2 

1.2 

1.1 

1.17 

1.2 

1.1 

1.15 

1.2 

1.15 

1.15 

1.2 

1.15 

1.17 

1.2 

1.12 

1.3 

1.2 

1.1 

1.45 

1.2 

1.1 

1.6 

1.2 

1.1 

1.35 

1.2 

1.6 

1.25 

1.2 

1.1 

1.2 

1.2 

1.15 

1.2 

1.2 

1.15 

1.2 

1.2 

1.15 

1.17 

1.2 

1.1 

1.2 

1.2 

1.1 

1.22 

1.2 

Dec. 


1.32 

1.3 

1.3 

1.27 

1.45 

1.32 

1.35 

1.35 

1.3 

1.3 

1.2 

1.2 

1.2 

1.3 

1.3 

1.32 


Day. 


Sept,       Oct.       Nov.       Dec. 


1.2 

1.1 

1.1 

1.05 

1.05 

1.1 

1.1 

1.1 

1.15 

1.15 

1.17 

1.3 

1.2 

1.2 


1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.37 

1.35 

1.3 

1.35 

1.3 

1.22 


1.22 

1.3 

1.3 

1.5 

1.3 

1.25 

1.25 

1.22 

1.2 

1.2 

1.3 

1.3 

1.4 

1.3 


1.32 
1.4 

1.45 

1-47 

1-4 

1.35 

1.17 

1.25 

1.32 

1.6 

1.K2 

1.65 

1.5 

1.6 

1.52 


UMPQUA  RIVER  DRAINAGE   BASIN. 
B0T7TH  FOBK  OF  TnCFaUA  KIVES  NEAR  BROCKWAY,  OEEO. 

This  station  was  established  December  6, 1905,  by  L.  R.  Allen.  It  is  located  just  below 
Winston's  highway  bridge,  3  miles  east  of  Brockwayi  Oreg.,  and  3  miles  below  the  mouih 
of  Lookingglass  Creek. 

The  channel  is  straight  for  700  feet  above  and  below  the  station.  The  current  is  luifonn, 
somewhat  broken  by  riffles  at  low  water.  Both  banks  are  high,  covered  with  brush,  and 
not  liable  to  overflow.  The  bed  of  the  stream  is  of  sand  and  gravel,  free  from  vegetation, 
and  shifting.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
Tho  initial  point  for  soundings  is  a  tin  tag  on  the  top  of  the  cable  support  at  the  right  bank. 

The  gage  is  a  stafT  in  two  sections.  The  lower  section  is  inclined;  the  upper  section  is 
vertical.  During  1905  the  gage  was  read  once  each  day  by  Geoi^ge  Brosi.  The  bench 
mark  is  the  top  of  square-headed  iron  bolt  driven  into  the  downstream  end  of  sill  of  the 
bridge  at  the  left  bank;  elevation,  23.31  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  South  ForJcofUmpqua  River  near  Brockway,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
hel^t. 

DisK 
chargp. 

December  28 

L.R.Allen 

Feet. 
302 

Sq.ft, 
1,616 

Ft.  per  sec. 
1.85 

Feet. 
4.16 

Secrfi. 
2,99$ 
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DaUy  gaffe  lieigMf  in  feet ,  of  South  Fork  of  Umpqua  River  jiear  Brodnvayf  Oreg.j  for  1906. 


Day.       I  Dec. 


Day. 


Dec. 


1.9 
1.9 


8 

1  2.3 

9...   . 

..     .2.1 

10 

1.4 

11 

1  1.4 

12 

..       >1.35 

13 

1.2 

14 

1.15 

Day. 


Dec. 


Day. 


1.1 

22 

1.05 

23 

1.05 

24 

1.1 

25 

1.45 

26 

3.65 

27 

3.3 

28 

Dec. 

2.65 

2.2 

1.85 

1.1 

2.65 

4.4 

4.1 


Day. 


Dec. 

3.4 

4.35 

6.1 


irOKTE  TOBX  OP  UHPQVA  SIVES  HEAR  OAKOBXEX,  OBSO. 

This  station  was  established  September  6, 1905,  by  L.  R.  Allen.  It  is  located  3  miles  west 
of  Oakcreek,  Oreg.,  1}  miles  above  J.  R.  Dixon's  farmhouse,  about  10  miles  below  the 
mouth  of  East  Fork  of  North  Fork  of  Umpqua  River. 

The  channel  is  straight  for  a  half  mile  above  and  below  the  station.  The  current  is  swift. 
The  ri^t  bank  is  low,  covered  with  brush,  and  liable  to  overflow  during  floods.  The  left 
bank  is  similar,  but  somewhat  higher,  and  not  as  apt  to  overflow.  The  bed  of  the  stream  is 
of  gravel  and  rock,  somewhat  broken,  free  from  vegetation,  and  shifting  during  floods. 
There  is  but  one  channel  at  all  stages.  Measurements  may  be  affected  by  uncertainties  of 
soundings  due  to  the  irregularities  of  the  bed  of  the  stream. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  a  tag  on  the  tagged  wire,  2  feet  from  the  cable  support  on 
the  right  bank. 

Two  gage  rods  were  installed — one  at  the  place  of  measurement  and  the  other  about  1 
mile  below.  The  lower  portion  of  both  rods  is  inclined,  and  the  upper  portion  is  vertical. 
During  1905  the  gage  was  read  once  each  day  by  Ethel  Dixon.  The  bench  marie  at  the  lower 
gage  is  on  top  of  a  |-inch  bolt,  driven  into  sand  rock  about  50  feet  east  and  50  feet  south 
of  the  gage ;  elevation,  28.47  feet  above  the  datum  of  the  gage. 

DUdutrge  measurements  of  North  Fork  of  Umpqua  River  near  Oakcreek,  Oreg.y  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

September  6... 
October  19 

L.  U.  Allen 

Feet. 
215 
222 
279 

Sq.ft. 
457 
580 

Ft.  per  sec. 
1.94 
2.45 

Feet. 
1.35 
2.10 
5.35 

Sec-ft. 
886 

do 

1,419 

December  27 

do 

1,447               4.91 

7,110 
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DaUy  gage  height,  in  feet,  of  North  Fork  of  Umpqua  River  near  Oakcreek,  Oreg.j  for  1905. 


Day. 

Sept. 

Oct. 

Nov. 

1.6 
1.6 
1.55 
1.5 
1.5 

1.45 
1.45 
1.45 

1.4 

1.4 
1.4 
1.35 

Dec. 

!         Day. 

Sept. 

Oct. 

Ndr. 

Dec. 

1 

1.6 

1.5 

1.4 

1.4 

1.4 

1.8 

2.3 

2.85 

2.1 

1.75 

1.65 

1.55 

1.5 

1.45 

1.65 

2.5 

2.6 

3.3 

3.35 

3.7 

3,3 

3.1 

3.3.5 

3.9 

3.1 

3.75 

2.6 

2.55 

2.5 

2.4 

2.35 

2.3 

17 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.35 

1.4 

1.5 

1.65 

1.6 

1.5 

2.0 

2.2 

2.1 

1.8 

1.65 

1.7 

1.65 

1.6 

1.75 

2.75 

2.3 

2.0 

1.8 

1.7 

1.6 

1.45 

1.75 

1.9 

2.8 

2.2 

1.95 

l.R 

1.75 

1-65 

1.8 

2.7 

2.2 

2.2 

2.7     1 

2.6 

2 

1  18 

19 

20 

21 

•22 

23 

.  24 

25 

128 

27 

2.4 

3 i 

2-6 

4 

2-7 

5 

3  1 

6 

1.35 

1.35 

1.35 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

2  S 

7 

2-5 

8 

2-4 

9 

10 

11 

2-35 
C.2S 
5-^5 

12 

28 

4.33 

13 

29 

3.6 

14 

30 

4-5 

15..     . 

31...-       

4  3 

16 

SIL.ETZ    RIVER   DRAINAGE    BASIN. 

BILETZ  BIVSB  AT  8ILETZ,  ORSG. 

This  station  was  established  November  25,  1905,  by  L.  R.  Allen.  It  is  located  at  Siletz. 
Oreg.,  about  1  mile  above  the  ferry  on  the  Siletz  and  Toledo  stage  road,  6  miles  below  the 
mouth  of  Rock  Creek. 

The  channel  is  straight  for  about  1,000  feet  above  and  400  feet  below  the  station.  The 
current  is  swift  and  rough.  Both  banki  are  high  and  not  liable  to  overflow.  The  right 
bank  is  covered  with  brush;  the  left  bank  is  timbered.  Tlie  bed  of  the  stream  is  of  coarse 
gravel  and  sand,  free  from  vegetation,  and  shifting.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  a  tin  tag  on  the  tagged  wire,  about  4  feet  from  the  lower 
end  of  the  turn-buckle  on  the  right  bank. 

The  gage  is  in  two  sections  on  the  right  bank.  The  lower  section  is  inclined ;  the  upper  is 
vertical.  During  1905  the  gage  was  read  once  each  day  by  John  Kentta.  The  bench  mark 
is  the  top  of  the  head  of  a  bolt  driven  into  a  large  alder  tree  on  the  right  bank,  about  100  feet 
above  the  cable:  elevation,  18.48  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Siletz  River  at  Siletz,  Oreg.,  in  1905. 


Date. 


November  26 . . 


Hydrographer. 


L.R.Allen. 


Width. 


Feet. 
167 


Area  of 
section. 


Mean 
velocity. 


Sq.  ft.     Ft.  per  sec. 
394  2.95  I 


race     ■      Di»- 
ighl.      charge. 


Feet.     '    Sec.-fi, 
2. 15  1. 167 


Daily  gage  height,  in  feet,  of  Siletz  River  at  Siletz,  Oreg.,  for  1905. 


Day. 

Nov. 

Dec. 

3.75 
4.2 
3.8 
3.3 
3.0 
3.7 

9 

Nov. 

Dec.' 

2.9 
2.6 
2.5 
2.3 
2.2 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

D«*, 

I 

17     . 

7.8 
6.0 
5.3 
5.6 
4.9 
4.0 
3.9 
3.1 

25 

^  '^ 

2 

10 ' 

18 

26 

2.1 
2.0 
2.0 
2.7 
3.2 

7  5 

3 

j  11 

19 

27 

5  •> 

4 

'  12 

20 

28 

29 

30 

i  3 

5 

'l3 [ 

21 ..     . 

%  A 

6 

14 

2.1 
2.0 
2.2  1 

22 

4  .1 

7 

3.3 
3.1 

15 

23 

31 

5.7 

8 

16 

24 
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A.  Page. 

Acknowledgment  and  cooperation 12 

Acre-foot,  definition  of 4 

Adams  ditch  near- 
Merrill,  Oreg.: 

description 242 

disc  harge 242 

Adin.  Cal. 

Ash  Creek  at: 

de0(>ription 144 

dischaige 145 

discharge,  monthly 147 

gage  heights 146 

ratingtable 146 

Rush  Creek  near: 

description 162 

diHcharge * 162 

Willow  Creek  near: 

description 162 

discharge 162 

AJamitos  CAnal  at— 

Calezico,Ca].: 

discharge 81 

discharge,  monthly 82 

gage  heights 81,82 

Alamo  channel  near— 

Rockwood,  Cal.: 

discharge 80 

gage  heights 80 

Altnras,  Cal. 

E.  Lauer  &  Son's  ditch  near: 

description 151 

discharge 151 

Fits  Hugh  Creek  near: 

description 151 

discharge 161 

Pine  Creek  near: 

description 151 

discharge 152 

Alvord,  Cal. 

Sanger  canal  at: 

description 70 

discharge 71 

gage  heights 71 

American  Riyer  near— 

Fairoaks,  Cal.: 

description 176 

dlschazge 176 

discharge,  monthly 178 

gage  heights 177 

ratingtable 177,178 

American  River,  North  and  Middle  forks, 
near— 

Anhum,  Cal. : 

description 179 

dlBcharge 179 


Page. 
American  River,  Silver  and  South  forks, 
near- 
Slippery  Ford,  Cal.: 

description 179 

discharge 179 

American  River,  South  Fork,  near— 
Placerville,  Cal.: 

description 178 

discharge 178 

American  River  basin: 

description 175-176 

miscellaneous  measurements 17S-179 

Ankeny  ditch  and  canal  near— 
Klamath  Falls,  Oreg.: 

description 248 

discharge ^..      243 

Antelope  Creek  near- 
Mount  Hebron,  Cal.: 

description 242 

discharge 242 

Red  Bluff,  Cal.: 

description 132 

discharge 182 

Arrowhead  Springs,  Cal. 
East  Twin  Creek  near: 

description 108 

discharge 108 

Waterman  Canyon  (West  Twin  Creek) 
near: 

description 104 

discharge 104 

Arroyo  Seco  near- 
Pasadena,  ('al.: 

description 109 

discharge 109 

Soledad,  Cal.: 

description 123-124 

discharge 124 

discharge,  monthly 126 

gage  heigh ts 126 

ratingtable 126 

Ash  Creek  at  and  near — 
Adin.  Cal.: 

description 144 

discharge 145 

discharge,  monthly 147 

gage  heights 146 

ratingtable 146 

Lone  Pine,  Cal.: 

description 84 

discharge 84 

Aspin  Lake,  Oreg. 
Rock  Creek  near: 

description 246 

discharge 246 

253 


254 
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Aaburn,  Cal.  Vage.   I 

American   River,  North    and   Middle  j 

forks,  near:  * 

deeerlption 179 

discharge 179 

Azusa,  Gal. 

San  Gabriel  River  and  cana,l8  csar: 

description 104 

dischargre 105, 107 

discharge,  monthly 107 

gage  heights 105 

latingtable 106 


B. 


Baird  Station,  Cal. 

Sacramento,  River  at: 

description ISl 

discharge 131 

Bakersfleld,  Cal. 

Keam  River  near: 

description 187 

discharge 188 

discharge,  monthly 189 

Baldwin  ditch  near — 
El  Monte,  Cal.: 

description 108 

Jischaige 108 

Balls  Ferry,  Cal. 

Battle  Creek  near: 

description 132 

discharge 132 

Mill  ditch  near: 

description 132 

discharge 182 

Banta  ditch  near- 
Los  Nietos,  Cal.: 

description 108 

dLscharge 108 

Battle  Creek  near- 
Balls  Ferry,  Cal.: 

description 132 

discharge 132 

Bay  Counties  Power  Company  flume  near- 
Nevada  City, -Cal.: 

description 164 

discharge 164 

Bear  Creek,  California: 

description 200 

discharge 200 

Bear  River  above  and  near— 
Wheatland,  Cal.: 

description 165 

discharge 166 

discharge,  monthly 167 

gage  heights 166 

rating  table 167 

Colfax,  Cal.: 

description 168 

di-scharge 168 

Bear  River  basin: 

description 165 

miscellaneous  measurements 168 

Beaver  Creek,  California: 

description 222 

discharge 222 


Beckwlth,  Gal.  PM«e. 

Grizzly  Creek  near: 

description 159 

discharge 159 

Bieber,  Cal. 

Pit  River  near: 

description 136 

discharge 137 

discharge,  monthly 13» 

gage  heights 1S8 

lutingtable 138 

Big  Creek,  California: 

description 1jv» 

discharge 1J»6 

Big  Pine,  Cal. 

Big  Pine  Creek  near: 

description 7S 

discharge 79 

discharge,  monthly K) 

gage  heights 79 

ratingtable 9b 

Clear  Creek  near: 

description Si 

discharge 84 

Fish  Springs  near: 

description So 

discharge S5 

Big  Pine  and  Owens  River  canal  near — 
Bishop,  Cal.: 

description 69 

discharge €9 

gage  heights 70 

Big  Pine  Creek  near- 
Big  Pine,  Cal.: 

description 7^ 

discharge 79 

discharge,  monthly A 

gageheights 79 

ratingtable m 

Big  Tejunga  Creek  near— 
Sunland,  Cal.: 

description 1U9 

diacbaige 109 

Birch  Creek  near- 
Bishop,  Cal.: 

description m 

dischaige »4 

Tinemaha,  Cal.: 

description w 

dischaige si 

gageheights si 

Bishop,  Cal. 

A.  O.  Collins  canal  near: 

description 66 

discharge 67 

gageheights «7 

Big  Pine  and  Owens  River  canal  near: 

description 69 

discbarge fi9 

gageheights 70 

Birch  Creek  near: 

description M 

discharge S4 

Bishop  Creek  near: 

description £2 

dischaige SS 
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Bishop,  Cal.— Continued.  Page. 

Bishop  Creeeic  near— Continued. 

di.4ohargc.  monthly 65 

gage  heightN 68, 64 

rating  table ". 64 

Bishop  Creek  canal  near: 

description 58 

discharge 59 

gage  heights 1 59 

Dell  canal  near: 

description 68 

discharge 68 

gage  heights 68 

Farmers'  canal  near: 

description 59 

dischaige 60 

gage  heights 60 

Geoi^e  Collins  canal  near: 

description 61 

dischaige 62 

gage  heights 62 

Mc'Gee  Creek  near: 

description 86 

discharge 86 

McNally  canal  near: 

description 61 

discbarge 61 

gage  heights 61 

North  Hillside  canal  near: 

description 78 

discharge 78 

gage  heights 78 

Owens  River  canal  near: 

description 57 

discharge 57 

gage  heigh ts 57, 58 

Powers  canal  near: 

description 76 

discharge 77 

gage  heights 77 

RawMon  canal  near: 

description 66 

discharge 65 

gage  heights 65,66 

South  Hillside  canal  near: 

description 77 

discharge 77 

gage  heights 77 

BLshop  Creek  near- 
Bishop,  Cal.: 

description 62 

discharge 63 

discharge,  monthly 65 

gage  heights 63, 64 

rating  table 64 

Bishop  Creek  canal  near- 
Bishop,  Cal.: 

description 58 

discharge 59 

gage  heights 59 

Blue  Canyon  Creek,  California: 

description 200 

discharge 200 

Boards  ditch,  Foe  Valley,  Oregon: 

description 248 

discharge 248 


Bonanza,  Oreg.  Page. 

Bowne's  west  canal  near: 

description 243 

discharge 243 

Boulder  Creek,  California: 

description 198 

discharge 1 98 

Boundary  canal  near— 
Calexico,  Cal.: 

dischaige 36 

discharge,  monthly 35 

gage  heights 36 

Bowne's  west  canal  near- 
Bonanza,  Oreg. : 

description 243 

discharge 243 

Bridal  Veil  Creek  in— 

Yosemite  Valley,  California: 

description 209 

discharge 209 

Brockway,  Oreg. 

Umpqua  River,  South  Fork,  near: 

description 250 

discharge 250 

gage  heights 251 

Brownell,  Cal. 

Cottonwood  Creek  near: 

description 244 

discharge 244 

Sheepy  Creek  near: 

description 247 

discharge 247 

Willow  Creek  near: 

description 248 

discharge 248 

Bubbs  Creek,  California: 

description 199 

discharge 199 

Butte  Crejk  near- 
Mount  Hebron,  Cal.: 

d  esc  rip  t  ion 243 

dischaige 243 


C. 


Cable  Canyon  Creek  noar— 
Glen  Helen,  Cal.: 

description 102 

discharge 102 

Cable  station,  figure  showing 8 

Ca<rhe  Creek  at  and  near- 
Lower  Lake,  Cal.: 

description 169 

discharge 170 

discharge,  monthly 172 

gage  heights 171 

rating  table 171 

Yolo.  Cal.: 

description 172 

discharge 173 

discharge,  monthly 174 

gage  heights ,  173 

rating  table 174 

Cache  Creek  basin: 

description 1(')8 

mLscellaneous  measurements 178-179 
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Calabasa-s  Cal.  Page. 

Mallbu  Creek  near: 

description Ill 

di<M;Iiarge Ill 

discharge,  monthly 113 

gage  heights 112 

Triunfo  Creeli  near: 

description 113 

discharge 114 

discharge,  monthly 116 

gage  heights : 114 

Calexico,  Cal. 

Alamitos  canal  at: 

discharge 8i 

discharge,  monthly 82 

gage  heights 31, 82 

Boundary  canal  near: 

discharge 85 

diHcharge,  monthly 36 

gage  heights 35 

Hemlock  canal  near: 

discharge 28 

discharge,  monthly 29 

gage  heights 28, 29 

Holt  canal  near: 

discharge 26 

discharge,  monthly 27 

gage  heights 26, 27 

Main  canal  near: 

discharge 33 

discharge,  monthly 34 

gage  heights 33,34 

New  Holt  canal  near: 

discharge,  monthly 28 

New  River  near: 

d  ischa  rge 30 

gage  heights 30 

Wisteria  canal  near: 

discharge 36 

discharge,  monthly 37 

gage  heights 36, 37 

California,  southern: 

Miscellaneous  measurements 126 

California-Mexico  Land  and  Cattle  Com- 
pany's flume  near— 

Mexicala,  Cal.: 

description 41 

discharge,  monthly 41 

Calpella,  Cal.: 

Russian  River  at: 

description 225 

discharge 225 

Camulas.  Cal. 

Camulos  ditch  near: 

destTiption 115 

discharge 116 

Hauta  Clara  River  near: 

description 117 

discharge 117 

Canals  below  Yuma,  Ariz.,  moasv  ren-ents 

of lS-41 

Canby,  Cal. 

l»it  River  near: 

description '34 

discharge H4 

di.scliurge,  monthly 136 

gage  heights 135 

rating  table Kio 


C«pay  ditch  at—  P»ge. 

Capay,  Cal.: 

description 175 

discharge 17^ 

Cascade  Creel?  in— 

Yosemite  Valley,  California: 

description 209 

discharge 209 

Cate  ditch  near- 
El  Monte,  Cal.: 

description . ; TU* 

discharge lof 

Centerville,  Cal. 

Valley  Counties  Power Comp«ny'scan«.I 
near: 

description 133 

discharge IS 

Cherry  Creek  near- 
Crystal,  Oreg.: 

description 244 

discharge 1H4 

Cherry  River,  California: 

description 216 

discharge 216 

Chi  no  Creek  near— 
Rincon,  Cal.: 

description iol! 

discharge ivj 

Citrus,  Cal. 

Ea^it  Side  canal  near: 

description V 

discharge 7-j 

gage  heights ?j 

Owens  River  near: 

descri  ption 74 

discharge 7r> 

discharge,  monthly T€ 

gage  heights 75 

rating  table 76 

Stevens  canal  near: 

description 73 

discharge 73 

gage  heights 74 

City  Creek  near- 
Highlands,  Cal.: 

description ict 

discharge irc 

Clavcy  River,  California: 

description jifi 

discharge -jie 

Clear  Creek  near- 
Big  Pine,  Cal.: 

description m 

discharge m 

Stella,  Cal.: 

description ]S1 

discharge im 

Clear  Lake  at— 
I^keport,  Cal.: 

description it?* 

evaporation it» 

Clear  Lake,  Cal. 
Ix>«t  River  near: 

description 23o 

discharge it; 

discharge,  monthly 2S5 

gage  heights 2SI 

ratingtable 2>4 
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Clements.  Cal.  Page. 

Mokelumne  River  near: 

description *223 

discharKe 223 

discharge,  monthly 225 

gage  heights 224 

ratingtable 224 

Clover  Creek  near- 
Upper  Lake,  Gal.: 

description 175 

discharge 175 

Clover  Creek  and  ditch  at — 
Millville,  Cal.: 

description 132 

dischaige 182 

Cole  Creek  at^ 

Kelaeyville.  Cal.: 

description 175 

d  ischarge 175 

Colfax,  Cal. 

Bear  River  near: 

description 168 

discharge ^ 168 

Green  Horn  River  near: 

description 168 

di-scharge 168 

South  Yuba  Mining  Company's  ditch 
near: 

description 168 

discharge 168 

Collins,  A.  O.,  canal  near- 
Bishop,  Cal.: 

description 66 

d  ischarge 67 

gage  heights 67 

Collins,  George,  canal  near- 
Bishop,  Cal.: 

description 61 

discharge 62 

gage  heights 62 

Colorado  River,  diversion  of,  by  Imperial 

Canal ,  measuremen  t  of 24 

Colorado  River  at  and  below— 
Yuma,  Ariz.: 

description 13 

di.scharge 14-16 

discharge,  monthly 16 

gage  heights 14, 16, 17 

Heading  No.  3  of  Imperial  Canal: 

description 17 

discharge 18 

gage  heights 18 

Colorado  River  basin: 

miscellaneous  measurements  in 42 

Colorado  Valley  Pumping  and  Irrigation 
Company's  canal  at— 
Y'uma,  Ariz.: 

description 18 

discharge 19 

Computation,  methods  of 10-12 

rulea  for 4 

Converse  Creek,  California: 

description 198 

discharge 198 

Cooperation  and  acknowledgments 12 

Copper  City,  Cal. 
Pit  River  near: 

description 132 

discharge - 132 


Copper  City,  Cal.— Continued.  Page. 

Squaw  Creek  near: 

description 132 

discharge 132 

Copper  Creek,  California: 

description 199 

disc  ha  rge 1 99 

Corporation  ditch  near- 
Likely,  Cal.: 

description 151 

discharge 151 

Cottonwood  Creek  near— 
Brownell,  Cal.: 

description 244 

discharge 244 

Jamul,  Cal.: 

description 126 

discharge 126 

gage  height 126 

Lake  view,  Oreg.: 

description 151 

discharge 151 

Olancha,  Cal.: 

description 85 

discharge 85 

gage  heigh  ts 86 

Cottonwood  Creek,  North  and  Middle  forks, 
near- 
Gas  Point,  Cal.: 

description 131,132 

discharge 131,132 

Covelo,  Cal. 

Middle  Eel  River  at: 

description 226 

discharge 226 

Cow  Creek  at  and  near— 
Millville,  Cal.: 

description 132 

discharge 132 

Palocedro,  Cal.: 

description 132 

d  Ischarge 132 

Coyote  Creek,  Oregon: 

description 244 

discharge 244 

Crane  Creek  near- 
Fort  Klamath,  Oreg.: 

description 244 

dischaige 244 

Crescent  Mills,  Cal. 
Indian  Creek  near: 

description 159 

dischaige 159 

Crooked  Creek  near— 

Klamath  Agency,  Oreg.: 

description 244 

di-scharge 244 

Crown  Creek,  California: 

description 200 

discharge 200 

I  Crystal,  Oreg. 

Cherry  Creek  near: 

description 244 

!  discharge 244 

Rock  Creek  ul: 

description -46 

discharge 246 

Current  meters,  classes  of 8 

methods  of  using 8-10 
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Paire. 
Curves    for  area,   dischaiige,    and    mean 

velocity,  figure  Rhowing 11 

D. 
Davis  ditch  near— 
Downieville,  Cal.: 

description 165 

discharge 166 

Deer  Creek  near— 
Vina,  Cal.: 

description 133 

discharge 183 

Dell  canal  near- 
Bishop,  Cal.: 

description 68 

discharge 68 

gage  heights 6S 

Devil  Canyon  near— 

Irvington  Station,  Cal.: 

description 102 

discharge ". 103 

Dinkey  Creek,  California: 

description 200 

discharge 200 

Dirty  Creek,  Oregon: 

description 244 

discharge 244 

Division  Creek  near- 
Independence,  Cal.: 

description 85 

discharge 85 

Doris  Creek  near— 
Picard,  Cal.: 

description 244 

discharge 244 

Dougherty  Creek,  California: 

description 200 

discharge 200 

Downieville,  Cal. 
Davis  ditch  near: 

description 165 

discharge 165 

Wheeler  flume  near: 

description 164 

discharge 164 

Yuba  River,  East  Fork  of  North  Fork,  at: 

description 165 

discharge 165 

Yuba  River,  Nork  Fork,  at: 

description 165 

discharge 165 

Yuba  River,  North  Fork  of  North  Fork, 
at  and  near: 

description 164, 165 

discharge 164,1(6 

Drainage  basins,  list  of 2-3 

Duke's  diich  near- 
Likely,  Cal.: 

dcFori  ption 151 

discharge 151 

Duty  of  water  in  Imperial  Valley 40 

E. 
East  Highlands,  Cal. 
Plunge  Creek  near: 

description 103 

discharge 103 


East  Side  canal  near—  Page. 

Citru.s,  Cal.: 

description 71 

discharge 72 

gage  heights 72 

East  Twin  Creek  near- 
Arrowhead  brings,  Cal. : 

description 108 

discharge 108 

Edson  Foulks  ditch,  Shasta  Valley: 

desc  ri  ption 244 

discharge 244 

Eel  River  at— 

Laytonville,  Cal.: 

description 226 

discharge 226 

Eel  River  basin: 

miscellaneous  measurements 225-226 

Eight  Mile  Creek  near- 
Independence,  Cal.: 

description 85 

discharge S.> 

El  Dorado  <Utch  below- 
Slippery  Ford,  Cal.: 

description 179 

discharge 179 

El  Monte,  Cal. 

Baldwin  ditch  near: 

description 10« 

discharge US 

Cate  ditch  near: 

description 108 

dlschaif^e lOs 

Ranch! to  or  Standerford  ditch  near: 

description 1(K 

discharge 10« 

Rincon  ditch  near: 

description 108 

discharge 108 

Rio  Hondo  near: 

description 108 

discharge lOS 

San  Gabriel  River  near: 

description 108 

discharge lOe 

Sheep  Creek  ditch  near: 

description 108 

discharge lOS 

Eleanor  Creek,  California: 

description 216 

discharge 216 

Equivalents,  tableof 5-6 

Esperanza,  Cal. 

Piru  Land  and  Water  Company's  upper 
diversion  near: 

description 116 

discharge 116 


Fairoaks,  Cal. 

American  River  near: 

description 176 

d  Lscharge 1 76 

discharge,  monthly 17^< 

gage  heights 177 

rating  table 177,178 
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Page. 
Fklls  Creek,  California: 

description 216 

dischai^ 216 

Farmers'  canal  near- 
Bishop,  Cal.: 

description S9 

diwharge 60 

gage  heights 60 

Santa  Paula,  Cal.: 

description 116 

discharge 116 

Yuma,  Ariz.: 

description 19 

discharge 19 

Feather  River  at— 
Oroville,  Cal.: 

description 156-156 

discharge 166 

discharge,  monthly 168 

gage  heights 157 

rating  table 168 

Prattvllle,  Cal.: 

description 159 

discharge 169 

Feather  River,  Middle  Fork,  at— 
Mohawk  Valley,  Cal.: 

description 159 

discharge 169 

Feather  River  basin: 

description 166 

miscellaneous  measuremen  ts 159 

Fernando,  Cal. 

Facoima  Creek  near: 

description 110 

discharge 110 

Fish  Creek,  California: 

description 186 

discharge 186 

Fish  Springs  near- 
Big  Pine,  Cal.: 

d  escription 86 

discharge 85 

Pltz  Hugh  Creek  near— 
AItnras,Cal.: 

description 161 

discharge 151 

Floats,  use  of,  in  measuring  discharge 7-8 

Fort  Klamath,  Oreg. 
Crane  Creek  near: 

description 244 

discharge 244 

Seven-Mile  Creek  near: 

description 246 

discharge 247 

Spring  Creek  near: 

description 247 

discharge 247 

Three  Mile  Creek  near: 

description 247 

discharge 247 

Wood  River  near: 

description 249 

discharge 249 

Fort  Jones,  Cal. 
Scott  River  near: 

description 24  6 

discharge , 246 


Page. 
Four  Mile  Creek,  Pelican  Bay,  Oregon: 

description 244 

discharge 246 

Fnito,  Cal. 

Stony  Creek  basin: 

description 158 

discharge 163 

discharge,  monthly 156 

gage  heights 164 

ratlngtable 154 


Gaging  stations,  equipment  of 7-8 

>  Ganstad's  ditch  near- 
Likely,  Cal.: 

description 161 

discharge 151 

Gas  Point,  Cal. 

Cottonwood  Creek,  North  and  Middle 
forks,  near: 

description 131,132 

dificharge 131,182 

Georges  Creek  near- 
Independence,  Cal.— 

description 85 

discharge 86 

Glen  Helen,  Cal. 

Cable  Canyon  Creek  near: 

description 102 

discharge 102 

Goddard  Creek,  California: 

description 199 

discharge 200 

Gold  Ray,  Greg. 
Rogue  River  at: 

description 249 

discharge 250 

gage  heights 250 

Gooch's  ditch  near- 
Lookout,  Cal.: 

description 151 

dischaige 151 

Goodale  Creek  near— 
Tibbetts,  Cal.: 

description 85 

discharge 86 

Goodyears  bar,  California. 

Yuba  River,  North  Fork,  near: 

description 164 

discharge 164 

Granite  Creek,  California: 

description 199 

discharge 199 

Grass  Valley  Creek  neiir- 
Lowden,  Cal.: 

description 245 

discharge 246 

Green  Horn  River  near— 
Colfax,  Cal.: 

.description 168 

discharge 168 

Grecs  ditch  near- 
Santa  Paula,  Cal.: 

description 116 

discharge 116 
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Page. 
Gregory,  Cal. 

McCloud  River  near: 

description 147 

dijicharge 148 

discharge,  monthly 150 

gage  heights 148 

rating  table 149 

Sacramento  River  at: 

deiicription 131 

discharge 131 

Griffith  canal  near— 
Olene,  Oreg.: 

description 245 

d  Ischarge 246 

Grlswald  Creek,  California: 

dejcription : 222 

discharge 222 

Grizxly  Creek  near— 
Beckwith,  Cal.: 

description 159 

discharge 159 

Guenoc,  Cal. 

Puta  Creek  near: 

description 180 

dischan?e 180 

dijtcharge,  monthly 182 

gage  heights 181 

rating  table 182 

H. 

Heading  No.  3  of  Imperial  Canal. 
Colorado  River  below: 

description 17 

discharge 18 

gage  heights 18 

Hearst,  Cal. 

South  Eel  River  at: 

description 225 

dischar^ 225 

Hemlock  Canal  near— 
Calexico,  Cal.: 

discharge 28 

discharge,  monthly 29 

gage  heights 28,29 

Hemdon,  Cal. 

8.in  Joaquin  River  at: 

description 184 

gage  heights 185 

Hetch  Hetchy,  Cal. 
Tuolumne  River  at: 

description 216 

discharge 216 

Highlands,  Cal. 
City  Creek  near: 

description 102 

discharge 102 

Holt  Canal  near— 
Calexico,  Cal.: 

d  ischarge 26 

discharge,  monthly 27 

gage  heights 26,27 

Home  Camp  Creek,  California: 

description 185 

discharge 385 

Horse  Fly,  near  Lorella,  Oreg.,  precipita- 
tion at 242 

Horseshoe  Creek,  (California: 

description 199 

discharge 199 


Horton  ditch  at— 
Poe  Valley,  Oreg.: 

description 245 

discharge 245 

Hot  Springs  Creek  near— 
Klamath  Falls,  Oreg.: 

description 245 

discharge 245 

Hotel  Creek.  California: 

description i» 

discharge 199 

Hydrographic  8urve>Ti,  annual  appropria- 
tions for 1 

organization  and  scope  of i-i 


Ice-covered  streams,  methods  of  measuring 

flow  of 10 

Imperial,  Cal. 

McKim  flume  near: 

description 40 

discharge,  monthly 41 

rainfall  recordsat 41 

Tamarack  canal  near: 

discharge ss 

dLschaige,  monthly :?*i 

gage  heights 38 

Imperial  canal  below— 

Quail  River  cut-oflT,  Mexico: 

discharge 42 

Imperial  canal  in- 
United  States  and  Mexico: 

description 2D-23 

discharge 23.24 

dLschaige,  monthly 25 

Imperial  Valley: 

duty  of  water  in 40 

lands  irrigated  in 40 

soil  of,  tests  of 40.41 

Imperial  Valley  canals: 

description 25 

discharge 26, 28, 30, 31, 33, 3.5, 36, 88. 39 

discharge,  monthly 27-29,  S2, 34, 3^  37. 38 

gage  heights 27,29,82,34,37,5* 

Independence,  Cal. 
Division  ('reek  near: 

description «.> 

discharge 85 

Eight  Mile  Creek  ni^K 

description «5 

discharge 85 

Georges  Creek  near: 

description t«5 

discharge ^.v5 

Independence  Creek  near: 

description gi 

discharge K2 

discharge,  monthly ss 

gage  heights j<2 

ratingtable §3 

Moflett  Creek  near: 

description ^6 

discharge h6 

Oak  Creek  near: 

description j^ 

discharge j^s 

gage  heights 84 
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Independence,  Cal.— Continued.  l*age. 

Shepherds  Creek  near: 

description 86 

d  i«c  barge 86 

Independence  Creek  near- 
Independence,  Cal.: 

description 81 

discharge 82 

discharge,  monthly 83 

gagcheightH 82 

rating  table 88 

Indian  Creek  near- 
Crescent  Mil  bt,  Cal.: 

description 159 

discharge 169 

Irrigation  in  Imp<*rial  Valley,  amount  of . .       40 
Irrington  Station,  Cal. 
Devil  Canyon  near: 

description 102 

discbarge 103 

Ivy,  Cal. 

Pit  River,  South  Fork,  near: 

description 139 

discharge 140 

J. 

Jamul,  Cal. 

Cottonwood  Creek  near: 

description 126 

discharge 1 26 

gage  heights 126 


Kaweah  River  below— 
Three  Ri  vers,  Cal . : 

description 192 

discharge 198 

discharge,  monthly _..      194 

gage  heights 196 

rating  table 194 

Kaweah  River,  East  Fork,  at— 

Mount    Whitney    Power    Company's 
power  house,  California: 

description 195 

discharge 196 

Kaweah  River,  Middle  Fork,  in— 
Sequoia  National  Park,  Cal.: 

description 194 

discharge 194 

Kaweah  River,  North  and   South   forks, 
near- 
Three  Rivers,  Cal.: 

description 194,195 

discharge 194,195 

Kaweah  River  basin: 

description 192 

miscellaneous  measurements 194-195 

Kelsey  Creek  near— 
Kelseyvllle,  Cal.: 

description 1 75 

discharge 175 

Kelseyvllle,  Cal. 
Cole  Creek  at: 

descrintion 175 

discharge 175 


Keno,  Oreg.  Page. 

McCormick  mill-race  canal  near: 

description 245 

discharge 246 

Klamath  River  at: 

description 229 

discharge 230 

discharge,  monthly 231 

gage  heights 280 

ratingtnble 281 

precipitation 242 

evaporation 242 

Kem  River  near— 

Bakersfield,  Cal.: 

description 187 

discharge 188 

discharge,  monthly- 189 

Kem  River  basin: 

description 187 

King  Creek,  California: 

description 186 

discharge 186 

Kings  River  near— 

Sanger,  Cal.: 

description 196 

discharge 196 

discharge,  monthly 198 

gage  heights 197 

rating  table 197 

Kings   River,  Middle,  North,  and  South 
forks,  California: 

description 198,199,200 

discharge 198,199,200 

Kings  River  basin: 

description 196 

miscellaneous  measurements 198-200 

Klamath  Agency,  Oreg. 

Crooked  Creek  near: 

description 244 

discharge 244 

Williamson  River  near: 

description 249 

discharge 249 

Klamath  Falls,  Oreg. 

Ankeny  ditch  and  canal  near: 

de.scription 243 

discharge 243 

Hot  Springs  Creek  near: 

description 246 

discharge 246 

Link  River  at: 

description 226 

discharge 227 

discharge,  monthly 229 

gage  heights 228 

rntingtable 228 

Moore's  irrigation  and  power  canals 
near: 

description 246 

discharge 246 

Klamath  River  at— 

Keno,  Oreg. 

description 229 

discharge 230 

discharge,  monthly 231 

gage  heights 230 

ratlngtable 231 
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Knlgbts  Ferry,  Cal.  Page. 

Stanislaus  River  at: 

description 217-218 

discharge 218 

discharge,  monthly 220 

gage  h  eigh  ta 219 

ratlngtable 219 

Stanislaus  Water  Ck>mpany's  ditch  at: 

description 220 

discharge 221 

-     gagehelghts 221 

ratingtable 222 


Lagrange,  Cal. 

Mining  ditch  near: 

description 217 

dLHchaigc 217 

Modesto  canal  at: 

desc  ri  p  tion 212-2 1 3 

discharge 213 

gage  heights 213 

ratingtable 214 

Tuolumne  River  at: 

description 209-210 

dischaiige 210 

discharge,,  monthly 212 

gage  heights 211 

ratingtable 212 

Turlock  canal  at: 

description 214 

discharge 214 

gage  heights 215 

ratingtable  215 

lAkeside,  Cal.  . 

San  Diego  River  near: 

description 126 

d  Lscharge 127 

Lakeview,  Oreg. 

Cottonwood  Creek  near: 

description 151 

discharge 151 

Lauer,  E.,  &  Bon's  ditch  near— 

Alturas,  Cal.: 

description 161 

discharge 151 

Laurel  Creek,  California: 

description 200 

discharge 200 

Laytonville,  Cal. 

Eel,  Middle  Eel,  and  South  Eel  rivers  at: 

description 226 

discharge 226 

Lewis  Creek,  California: 

description 198 

discharge 198 

Lightning  Creek,  California: 

description 198 

discharge 198 

Likely,  Cal. 

Corporation  ditch  near: 

description 151 

discharge 151 

Duke's  ditch  near: 

description 161 

discharge 151 


Likely,  Cal.— Continued.  F^e- 

Oanstad's  ditch  near: 

description 151 

discbarge 151 

Van  Loam's  ditch  near: 

description 158 

discharge iM 

West  Valley  Creek  near: 

description 140 

discharge 141,143 

discharge,  monthly I4i 

gagehelghts ic 

Link  River  at— 

Klamath  Falls,  Oreg.: 

description 235 

discharge 227 

discharge,  monthly 229 

ga^reheights 22s 

ratingtable 228 

Little  Cow  Creek  near— 

Palocedro,  Gal.: 

description 133 

discharge 132 

Little  Shasta  River  and  Springs  at— 

Little  Shasta,  Cal.: 

description 245 

discharge. 24.> 

Little  Tejunga  Creek  near— 

Sunland,  Cal.: 

description no 

discharge no 

Lone  Pine.  Cal. 

Ash  Creek  near: 

description m 

discharge m 

Lone  Pine  Creek  near: 

description Rc» 

discharge ^ 

TutUe  Creek  near: 

description '. as 

discharge }« 

Lone  Pine  Creek  near- 
Lone  Pine,  Cal.: 

description .ss 

discharge 96 

Long  Creek,  Oregon: 

description 245 

discharge 246 

Lookout,  Cal. 

Gooch's  ditch  near:  . 

description 151 

discharge i&i 

Lookout,  Cal. 

Pit  River,  at: 

description ise 

discharge ise 

Lorella,  Oreg. 

Miller  Creek  near: 

description 2® 

discharge 248 

discharge,  monthly 241 

gagehelghts 240 

ratingtable 241 

Swingle  flume  canal  near: 

description 247 

discharge 247 

precipitation  near 242 
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Lob  Angeles  River,  atr-  Page. 

Lofl  Angeles,  Cal.: 

description 110 

discharge 110 

Los  Angeles  River  basin: 

description 109 

miscellaneous  measurements 109-110 

Los  Nietos  ditch  nea^— 

LoeNietos,  Cal,: 

description 108 

discbarge 106 

Lost  River  near- 
Clear  Lake,  Cal.: 

description 238 

discharge 238 

discharge,  monthly 235 

gage  heights 234 

ratlngtable 234 

Merrill,  Oreg.: 

description 236 

discharge 23C 

discharge,  monthly 238 

gage  heights 237 

ratlngtable 237 

Lowden,  Cal. 

Grass  Valley  Creek  near: 

description 245 

discharge 246 

Trinity  River  near: 

description 247 

discharge 247 

Lower  Lake,  Cal. 

Cache  Creek  at: 

description 169 

discharge 170 

discharge,  monthly 172 

gage  heights 171 

raUng  table 171 

Ludy  canal  near— 

Yuma,  Ariz.: 

description 1^20 

discharge 20 

gageheights 20 

Lytle  Creek  near— 

lUalto,  Cal.: 

description 103 

discharge 103 

M. 

McCloud  River  near- 
Gregory,  Cal.: 

description 147 

discharge 148 

dischaige,  monthly 160 

gageheights 148 

ratlngtable 149 

McCormick  mill-race  canal  near— 
Keno,  Oreg.: 

description 2  45 

discharge 246 

McGee  Creek  near- 
Bishop,  Cal.: 

description 86 

discharge 86 

McKim  flume  near- 
Imperial,  Cal. : 

description 40 

dischaige,  monthly 41 


McNally  canal  near—  Page. 
Bishop,  Cal.: 

description 61 

d  ischarge 61 

gageheights 61 

Main  canal  near— 
Calexlco,  Cal.: 

discharge 33 

dischaige,  monthly 34 

gage  heigh  ts 33, 34 

Malibu  Creek  near- 
Calabasas,  Cal. : 

description Ill 

dischaige Ill 

discharge,  monthly 118 

gage  heigh  ts 112 

Malibu  Creek  basin. 

description Ill 

Marble  Fork  in— 

Sequoia  National  Park,  Cal.: 

description 194 

discharge 194 

Men  tone,  Cal. 

Mill  Creek  near: 

description 103 

discharge 103 

Morton  Canyon  Creek  near: 

description 103 

discharge 103 

Redlands  tunnel  near:    - 

description 103 

discharge 108 

Banta  Ana  River  near: 

description 94-95 

discharge 95,98 

discharge,  monthly OS 

gage  heights 95 

ratlngtable 96,97 

Merced  Falls,  Cal. 

Merced  River  above: 

description 208 

dischaige 208 

discharge,  monthly 205 

gageheights 204 

ratlngtable 204 

Merced  River  in- 

Yosemite  Valley,  California: 

description 201 

discharge 201 

discharge,  monthly 203 

gageheights 202 

ratlngtable 202 

Merced  River  basin. 

description 200 

miscellaneous  measurements 209 

Merrill,  Oreg. 

Adams  ditch  near: 

description 242 

discharge.* 242 

Lost  River  near: 

description 236 

discharge 236 

discharge,  monthly 238 

gage  heights 237 

rating  table 237 

Tule  Lake  near: 

description 238 

gage  heights 239 
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Merrill,  Oreg.—<:;oiitlnued.  Page. 

Van  Brimmer  ditch  near: 

description 247, 248 

discbarge 248 

Merrillville.Cal. 
Willow  Creek  at: 

description 45 

discharge,  monthly 47 

gage  heights 46 

ratingtable 46 

Methods  of  computing  run-off 10-11 

of  m easuring  stream  flow 6-tO 

Mexicala,  Cal. 

California- Mexico    Land    and    Cattle 
Company's  flume  near: 

description 41 

discharge,  monthly 41 

Middle  Creek  near- 
Upper  Lake,  Cal.: 

description 175 

discharge 175 

Middle  Eel  River  at— 
Covelo,  Cal.: 

description 226 

discharge 226 

Laytonville,  Cal.: 

description 226 

discharge 226 

Middle  Fork,  etc.    See  name  qf  river. 
Mill  Creek  near- 
Men  tone,  Cal.: 

description 103 

discharge 103 

Tehama,  Cal.: 

description 132 

discharge 133 

Mill  ditch  near- 
Balls  Ferry,  Cal.: 

description 182 

discharge 132 

MUler  Creek  near— 
Lorella,  Oreg.: 

description 239 

discharge 240 

discharge,  monthly 241 

gage  heights 240 

rating  table .      241 

Millrace  canal  near— 
Tehama,  Cal.: 

description 133 

discharge 133 

Millville,  Cal. 

Clover  Creek  and  ditch  at: 

description 132 

discharge.  132 

Cow  Creek  at: 

description 132 

discharge 132 

Miner's  inch,  definition  of 3 

Mining  company's  flume  near— 
Sierm  City,  Cal.: 

description 165 

discharge 166 

Modesto  canal  at — 
Lagrange,  Cal.: 

descri  ption 212-213 

discharge 213 

gage  heighte 213 

ratingtable 214 


Moffett  Creek  near —  Pftgc. 

Independence,  Cal.: 

description n6 

discharge J**"- 

Mohave  River  at— 
Victorville,  Cal.: 

description ?»7 

discharge s»^.i» 

discharge,  monthly 90 

gageheights ns 

Mohave  River  basin: 

description ^7 

Mohawk  Creek  near- 
New  Mohawk,  Cal.: 

description l.*»v 

discharge In^ 

Mohawk  Valley,  Cal. 

Feather  River,  Middle. Fork,  at: 

description 159 

d  isc  barge l^'i 

Mokelumne  River  near- 
Clements,  Cal.: 

d  escription 223 

discharge '22> 

discharge,  monthly 2'2=> 

gageheights 224 

ratingtable 221 

Mokelumne  River  ba.<3in: 

description 'J23 

Mono  Creek,  California: 

description iJ* 

'discharge Ift* 

Moore's  ditch  neai^ 
Woodland,  Cal.: 

description I7r> 

discharge I7r» 

Moore's  irrigation  and  power  canals  near— 
Klamath  Falls,  Oreg.: 

description 2it> 

discharge 24^ 

Morton  Canyon  Creek  near— 
Mcntone,  Cal.: 

description 10:^ 

discharge u^^ 

Moss  Creek  near- 
Pelican  Bay,  Oregon: 

description 'J*') 

discharge 2t'i 

Mount  Hebron,  Cal. 
Antelope  Creek  near: 

description -« 

discharge '2i- 

Butte  Creek  near: 

description -4S 

discharge '-+-^ 

Mount  Whitney  PowerCompany's  flume  at— 
Sequoia  National  Park,  Cal.: 

description 1^' 

discharge i^ ' 

Mount  Whitney  Power  Company's  power 
house.  California. 
Kaweah  River,  Etmi  Fork,  at: 

description 1^' 

discharge 1^  ■ 

Mugler  Creek,  California: 

description 1"^ 

discharge l"^ 

Multiple-point  method  of  measuring  dis- 
charge, description  of 
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Nevada  City,  Cal. 

Bay  Counties  Power   Company  flume 
near: 

tlescription 164 

discIiaiKe IM 

Yuba  River,  Mi(!dle  Fork,  near: 

debcription 164 

discharge 16 1 

New  Holt  canal  near— 
Calexict),  Cal.: 

discharge,  monthly 28 

New  Mohawk,  Cal. 

Mohawk  Creek  near: 

description 169 

discbarge 159 

New  River  near— 
Calexico,  Cal.: 

discharge 30 

gage  heightM 

North  Fork,  etc.    See  name  of  river. 
North  Hillside  canal  near- 
Bishop,  Cal.: 

description 

discharge 

gageheightj4 


O. 
Oak  Creek  near- 
Independence,  Cal.: 

description 

di.^charge 

gage  heighto 

Oakcreek,  Greg, 

Umpqua  River,  Nc^rth  Fork,  near: 

description 

discharge 

gage  heights 

Olancha,  Cal. 

Cottonwood  Creek  near: 

description 

discharge 

gage  heights 

Olene,  Oreg. 

Griffith  Canal  near: 

description 

discharge 

Orovllle.  Cal. 

Feather  River  at: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Owens  River  near- 
Citrus,  Cal.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Round  Valley,  Cal.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 


'  Owens  River  basin:  Page. 

'*«««.  description 49 

miscellaneous  m'.'iisurements  in M-86 

Owens  River  Canal  near- 
Bishop,  Cal.: 

description 57 

discharge 57 

gage  heights 57,58 


251 
2.->l 
252 


24.-1 
245 


r.5^166 
irX) 


157 
15H 


74 
75 
76 


50 

52 
51 
52 


Pacific  Ocean  drainage,  northern: 

miscellaneous  measurements 242-219 

Pacoima  Creek  near- 
Fernando,  Cal.: 

description 110 

discharge 110 

Pala,  Cal. 

San  Luis  Rey  River  near: 

description 91 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

Palocedro,  Cal. 

Cow  Creek  near: 

description 132 

discharge 132 

Little  Cow  Creek  near: 

description 132 

discharge 132 

Parrot ts  Ferry,  Cal. 

Stanislaus  River  at: 

description 222 

discharge 222 

Pasadena,  Cal. 

Arroyo  Seco,  Cal.: 

description 109 

discharge 109 

Pelican  Bay.  Oregon. 

Moss  Creek  near: 

description 245 

discharge 245 

Vaniey  Creek  near: 

description 247 

d  ischarge 247 

Phillip's  wheel  canal  near- 
Spring  Lake,  Oreg. 

description 246 

discharge ;      246 

Pieard,  Cal. 

Doris  Creek  near: 

description 244 

discharge 244 

Pine  Creek  near— 

Altura.s,  Cal.: 

dL'srription 151 

dischjirge 152 

Round  Valley,  Cal.: 

description 55 

discharge 55 

discharge,  monthly 57 

gage  heights .% 

rat i UK  tat)l(' 56 

Piru  City,  Cul. 

Piru  Creek  near: 

descriptidn 116 

disch>irge 116 
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PIru  Land  and  Water  Company's  upper       Pa^e. 
diveraion  near— 
Esperanza,  Cal.: 

description 116 

d  ischa  rge 116 

Pit  River  at  and  near— 
Bleber,  Cal.: 

description 136 

discharge 137 

discharge,  monthly 139 

gage  heights 138 

rating  table 138 

Canby,  Cal.: 

description 134 

disch  a  rge 13 1 

dii^charge,  monthly 136 

gage  heights 135 

rating  tAble 135 

Copper  City,  Cal.: 

description 132 

discharge.. : 132 

Lookout,  Cal.: 

description 152 

discharge 152 

Fit  River,  South  Fork,  near- 
Ivy,  Cal.: 

description 139 

-  discharge 140 

Pit  River  basin: 

description 133 

miseellaneous  measurements 151-152 

Pitman  Creek,  California: 

description 186 

discharge 1 85 

PlacervlUe,  Cal.: 

American  River,  South  Fork,  near- 
description 178 

discharge 178 

Plunge  Creek,  near- 
East  Highlands,  Cal.: 

description 103 

discharge 108 

Poe  Valley,  Oreg. 
Horton  ditch  at: 

description 245 

discharge 245 

Porters ville,  Cal. 
Tule  River,  near: 

description 189 

discharge.. 190 

discharge,  monthly 191 

gage  heights 190 

rating  table 191 

Powers  canal  near- 
Bishop,  Cal. : 

description 76 

discharge 77 

gage  heights 77 

Prattviiie,  Cal. 

Feather  River  at— 

description 169 

discharge 159 

Preston,  Cal. 

Ru&sian  River  at— 

descript  ion 225 

discharge 225 


Puta  Creek  at  and  near—  Page. 

Ouenoc,  Cal.: 

description iSi 

discharge 180 

discharge,  monthly 182 

gage  heights 181 

ratingtable la: 

Winters,  Cal.: 

description 182-1S3 

discharge 1*Q 

gage  heights 183 

Puta  Creek  basin: 

description 179 

Q. 

Quail  River  cut-off,  Mexico. 
Imperial  canal  below: 

discharge 42 

R. 

Rainfall,  record  of,  at— 

Imperial,  Cal 41 

Keno,  Lorella,  and  Tule  Lake.Oreg 2t2 

Rancheria  Creek,  California: 

description 216 

discharge 216 

Rancheria  Creek  and  North  Fork.  Califor- 
nia: 

description 200 

discharge 200 

Ranchito  ditch  near- 
El  Monte,  Cal.: 

description KW 

discharge 108 

Rating  curves,  methods  of  consinictlng lO-U 

Rating  tables,  methods  of  constructing 10-11 

Rawson  canal  near- 
Bishop,  Cal.: 

description 65 

discharge ti'» 

gage  heights 65,66 

Red  Bluff,  Cal. 

Antelope  Creek  near: 

description 132 

discharge 132 

Sacramento  River  near: 

description 128 

discharge 129 

discharge,  monthly 130 

gage  heights 129 

rating  table ISO 

Redlands,  Cal. 

Santa  Ana  River  near: 

description 108 

discharge 108 

Redlands  tunnel  near- 
Men  tone,  Cal.: 

description ift^ 

discharge 103 

Reds  Creek,  California: 

description 1»* 

discharge 1>© 

Rialto,  Cal. 

Lytle  Creek  near: 

description IiC 

dlschaige 108 
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Ribbon  Falls  Creek  in—  Paflre.    i 

Yoflemlte  Valley,  California:  I 

description'. 209 

discharge 209 

Rincon,  Cal.  < 

Chino  Creek  near: 

description 102  I 

•         discharge 102  I 

Santa  Ana  River  near: 

description 108 

discharge 108 

gage  height 108 

Rincon  ditch  neaiv- 
El  Monte,  Cal.: 

description 108 

discharge 108 

Rio  Hondo  near- 
El  Monte,  Cal.: 

description 108 

discharge 108 

Roaring  River,  California: 

description 199 

discharge 199 

Rock  Creek  at  and  near— 
Aspin  Lake,  Oregon: 

description 246 

discharge 246 

Crystal,  Oreg.: 

description 246 

discharge 246 

Round  Valley,  Cal.: 

description 62 

discharge 68, 54 

discharge,  monthly 54 

gage  heights 68 

Rockwood,  Cal. 

Alamo  channel  near: 

discharge 80 

gage  heights 80 

Rogue  River,  at — 
Gold  Ray,  Oreg.: 

description 249 

discharge 250 

gage  heights 250 

Round  Valley,  Cal. 
Pine  Creek  near: 

description 55 

discharge 65 

discharge,  monthly 67 

gage  heights 56 

rating  table 56 

Owens  River  near: 

description 50 

discharge 50 

discharge,  mon  thly 52 

gage  heights 51 

rating  table 52 

Rock  Creek  near: 

description 52 

discharge 53,54 

discharge,  monthly 54 

gage  heights 53 

Rules  for  computation 4-6 

Rim-ofr,  office  methods  of  computing,  in 

inches,  definition  of 10-12 


Rush  Creek  near^  Page. 

Adin.Cal.: 

description 162 

discharge 162 

Russian  River,  East  Fork,  near— 
XJkiah,  Cal.: 

description 225 

discharge 225 

Russian  River  basin: 

misoellaneous  measurements 226 


Sacramento,  Cal. 

Sacramento  River  at: 

gage  heights 181 

Sacramento  River  at  and  near— 
Oregory  (Baird  Station),  Cal.: 

description ^ 131 

discharge 131 

Red  Bluff.  Cal.: 

description 128 

discharge 129 

discharge,  monthly 180 

gagcheights 129 

ratingtable 130 

Sacramento,  Cal.: 

gage  heights 181 

Sacramento  River  basin: 

description 127 

miscellaneous  measurements 127 

Salinas  River  basin: 

description 128 

Sal  ton  sea,  discharge  into,  amount  of 89 

San  Diego  River  near- 
Lakeside,  Cal.: 

description 128 

discharge 127 

San  Francisquito  Creek  near— 
Saugus,CaI.: 

description 116 

discharge 116 

San  Gabriel  River  near- 
El  Monte,  Cal.: 

description 108 

discharge 108 

San  Gabriel  River  and  canals  near— 
Azusa,  Cal.: 

description 104 

discharge 106,107 

discharge,  monthly 107 

gage  heights 106 

rating  table 106 

San  Gabriel  River  \j|i8in: 

description 104 

miscellaneouH  measurements 108 

San  Joaquin  River: 

description 18-1 

miscellaneouM  measurements 185-187 

Sjiu  Joaquin  River  at— 
Hcrndon,  Cal.: 

description 1S4 

gage  heights 185 

Siin  Joaquin  power  house,  California: 

description 1S7 

discharge 187 
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San  Joaqain  River,  Middle  Fork.  Cali-       Page, 
fomia: 

description 186 

diflcharge 186 

San  Joaquin  River,  North  Fork,  California: 

description 186 

discharge 186 

San  Joaquin  River,  South  Fork,  California: 

description , 186 

discharge 186 

San  Luis  Rey  River  near— 
Pala,  Cal.: 

description 91 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

San  Luis  Rey  River  basin: 

description 91 

San  Pasqual,  Cal. 

Santa  Ysabel  River  near: 

description 127 

discharge 1 27 

gage  heights 127 

Sanger,  Cal. 

Kings  River  near: 

desc  ri  ption 196 

dLsoharge 196 

discharge,  monthly 198 

gage  heights 197 

rating  table 197 

Sanger  canal  at— 
Alvord,  Cal.: 

description 70 

discharge 71 

gage  heights 71 

Santa  Ana  River,  Cal. 
Canals  from: 

discharge 102 

Santa  Ana  River  near- 
Men  tone,  Cal.: 

description 94-96 

discharge 95,98 

discharge,  monthly 98 

gage  heights 96 

rating  table 96,97 

Redland.s,  Cal.: 

description 103 

discharge 103 

Rincon,  Cal.: 

de-Hcription 103 

discharge 103 

gage  heights 108 

Santa  Ana  River  lyasin: 

description ; 94 

miscellaneous  meo^suremcnts 1(»2-104 

.seepage  measurements 99 

Santa  Anita  Creek  near- 
Sierra  Mad  re,  Cal.: 

description 108 

discharge 108 

Santa  Barbara,  Cal. 

Santa  Ynez  Rivi'r  near: 

de.scTlption 117-118 

discharge,  monthly 119 

gage  heights 118 

rating  table 119 


Santa  Clara  River  near—  Pige. 

Camulos,  Cal.: 

description iiT 

discharge 117 

Santa  Paula,  Cal.: 

description llT 

discharge 117 

Baticoy,  Cal.:  • 

description 117 

discharge liT 

Saugus,  Cal.: 

description l!7 

discharge 117 

Santa  Clara  River  basin: 

description 115 

miscellaneous  measurements 115-11 7 

Santa  Clara  Water  and   Irrigation   Com- 
pany's canal  near— 

Saticoy,Ca].: 

description 117 

discharge 117 

Santa  Maria,  Cal. 

Santa  Maria  River  near: 

description 120 

discharge I'il 

discharge,  monthly 123 

gage  heights 121 

rating  table 122 

Santa  Maria  River  basin: 

description IJO 

Santa  Paula,  Cal. 

Farmers'  canal  near: 

description 116 

discharge 116 

Grees  ditch  near: 

description llr. 

dischaige lln 

Santa  Clara  River  near: 

description 117 

discharge 117 

Santa  Paula  Creek  near: 

j  description 116 

discharge ll<? 

Santa  Ynez  River  near- 
Santa  Barbara,  Cal.: 

description 117, 11* 

discharge,  monthly liv 

gage  heights 11" 

rating  toble liv 

Santa  Ynez  River  basin: 

description 117 

Santa  Y^sabel  River  near- 
San  Pasqual,  Cal.: 

description T-T 

discharge 1 -T 

gage  heights lit 

j  Saticoy.  Cal. 

Santa  Clara  River  near: 

I  description 117 

discharge 117 

Santa  Clara  Water  and  Irrigation  C*>m- 
pany's  canal  near: 

description 117 

discharge 117 
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SauRii9,  Cal.  Page. 

San  FranciKquito  Creek  near: 

description 116 

discharge 116 

Santa  Clara  River  near: 

description 117 

discharge 117 

Si'ott  River  near- 
Fort  Jones,  Cal.: 

description 246 

disc^harge 24t5 

Swond-fool.  definition  of 3 

Secpiige  measurements: 

Santa  Ana  River W 

San  Bernardino  Valley 101 

Sequoia  National  Park,  Cal. 

Kaweah  River,  Middle  Fork,  in: 

description 194 

discharge 194 

Marble  Fork  in: 

description 194 

discharge 194 

Mount  Whitney  Power  Company'**  flume 
at: 

description 195 

discharge 196 

Sespe  Creek  near— 
Sofpe,  Cal.: 

description 116 

discharge 116 

Sespe  Land  and  Water  Company'^  canal 
near— 
Sespe,  Cal.: 

description 116 

d  iacharge 116 

Seven  Mile  Creek  near- 
Fort  Klamath,  Oreg.: 

description 246 

discharge 247 

Shasta  River  near— 
Yreka,  Cal.: 

description 247 

discharge 247 

Sheep  Creek.  California: 

description 199 

discharge 199 

Sheep  Creek  ditch  near- 
El  Monte,  Cal.: 

description 108 

dischange *.     108 

Sheepy  Creek  near— 
Brownell,  Cal.: 

description 247 

discharge 247 

Shepherds  Creek  near — 
Independence,  Cal.: 

description 86 

discharge 86 

Sierra  City,  Cal. 

Mining  Company's  flume  near: 

description 165 

discharge 16ft 

Yuba  River.  North  Fork  of  North  Fork, 
near: 

description 166 

diflch&rge 166 


Sierra  City,  Cal.— Continued.  Page. 

Yuba  River,  South  Fork  of  North  Fork, 
near: 

description 165 

discharge 165 

Sierra  Madre,  Cal. 

Santa  Anita  Creek,  near: 

description 108 

discharge 108 

Silet2  River  at— 
Si  leu,  Oreg.: 

description 252 

discharge 252 

gage  heigh ts 252 

Silver  Creeic  and  South  Fork,  California: 

description 179 

discharge 179 

Silverlake,  Oreg. 
Sycan  River  near: 

description 232 

discharge 232 

gage  heights 282 

Single-point  method    of    measuring   dis- 
charge, description  of 9 

Slide  Creek,  California: 

description 200 

discharge 200 

Slipjjery  Ford,  Cal. 

American   River,    Silver    and     South 
Forks,  near: 

description 179 

d  ischargc 179 

El  Dorado  ditch  below: 

description 179 

discharge 179 

Slope  method  of  measuring  discharge,  use 

and  value  of 6 

Small  Creek,  California: 

descri  ption 186 

discharge 186 

Smartville,  Cal. 

Yuba  River,  near: 

description 160 

discharge 161,163 

discharge,  monthly 164 

gage  heights 162 

Soil,  classiflcation  and  test  of,  in  Imperial 

Valley 40,41 

Soledad,  Cal. 

Arroyo  Seco  near: 

description 123-124 

discharge 124 

discharge,  monthly 126 

gage  heights 125 

ratingtable 125 

South  Eel  River  at— 
Hearst,  Cal.; 

description 225 

discharge 225 

Laytonville,  Cal.: 

description 226 

discharge 226 

South  Fork,  etc.    S^e  name  of  river. 
South  Hillside  canal  near— 
Bishop,  Cal.: 

description 77 

discharge 77 

gage  heights 77 
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Soath  Yuba  Mining  Company's  ditch       Page, 
near— 
Colfax,  Cal,: 

description 168 

dischaige 168 

Sprngue  River  near— 
Yainax,  Oreg.: 

description 247 

discharge 247 

Spring  Creek  near- 
Fort  Klamath,  Oreg.: 

description 247 

diflchaige 247 

Spring  Lake,  Oreg. 

Phillip's  wheel  canal  near: 

description 246 

discharge 246 

Springville,  Cal. 

Tule  River,  North  and  Middle  forks, 
near: 

description 191,192 

discharge 191,192 

Squaw  Creek  near — 
Copper  City,  Cal.: 

description 132 

discharge 132 

Squaw  Hollow,  Cal. 
Stanislaus  River  at: 

description 222 

discharge. . .'. 222 

Standerford  ditch  near— 
£1  Monte,  Cal.: 

description 1 08 

di8<^harge 108 

Standish,  Cal. 

Willow  Creek  near: 

description 47 

discharge 47 

discharge,  monthly 49 

gage  heights 48 

rating  table 48 

Stanislaus  River  at— 
Knights  Ferry,  Cal.: 

description 217-218 

discharge 218 

dischai^e,  monthly 220 

gage  heights 219 

rating  table 219 

Parrotts  Ferry,  Cal.: 

description 222 

discharge 222 

Stanislaus  River,  North,  Middle,  and  South 
forks,  Cal. 

description 222 

discharge 222 

Stanislaus  River  basin: 

description 217 

miscellaneous  measurements 222 

Stanislaus  Water  Company's  ditch  at— 
Knights  Ferry,  Cal.: 

description 220 

discharge 221 

gage  heights 221 

rating  table 222 

Stations,  river,  location  of,  map  showing . .         2 


Stella,  Cal.  Pig<e. 

Clear  Creek  near: 

description 151 

discharge 131 

Stevens  canal  near- 
Citrus,  Cal.: 

description 73 

disc  harge 73 

gage  heights 74 

Stevenson  Creek,  Cal. 

description IW 

discharge 1?* 

Stony  Creek  near— 
Fruto,  Cal.: 

description 153 

discharge l.VJ 

discharge,  monthly lo5 

gage  heights Ibi 

ratlngtable IM 

Stony  Creek  basin: 

description 152 

Stream  flow,  field  methods  of  mea.<mriii9. . .    G-10 
Success,  Cal. 

Tule  River,  South  Fork,  near: 

description 191 

discharge 191 

Sunland,  Cal. 

Big  Tejunga  Creek  near: 

description 109 

discharge 109 

Little  Tejunga  Creek  near: 

description 110 

discharge 110 

Susan  River  near- 
Susan  ville,  Cal.: 

description 4:2-4S 

d  ischarge 43 

discharge,  monthly 45 

gage  heights 44 

rating  teble 44 

Susan  River  basin: 

description 42 

Susanville,  Cal. 

Susan  River  near: 

description 42-13 

discharge 43 

discharge,  monthly 45 

gage  heights 44 

ratlngtable 44 

Sweetwater  River  near— 
Descanso,  Cal.: 

description 1J7 

discharge li"7 

gage  heights IJT 

Swingle  flume  canal  near— 
Lorella,  Oreg.: 

description 247 

discharge 24T 

Sycan  River  near— 
Silverlake,  Oreg.: 

description 232 

discharge 232 

gageheights 232 
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Tables,  explanation  of 4 

Taboose  Creek  near— 
Tibbette,  C»il.: 

description 86 

dlschargre 86 

Tamarack  canal  near- 
Imperial,  Cal.* 

disc'harKe 88 

discharge,  monthly 38 

gageheighto 38 

Tehama,  Cal. 

Mill  Creek  near: 

description 132 

discharge 133 

Mlllrace  canal  near: 

description 133 

discharge 133 

Temecula  Creek  near— 
Temecula,  Cal.: 

description 126 

discharge 126 

gage  heights 126 

Tenaya  Creek  in — 

Yoscmitc  Valley,  California: 

description 207 

discharge 207 

discharge,  monthly 208 

gage  heights 208 

ratingtable 208 

Ten  Mile  Creek,  California: 

description 198 

discharge 19H 

Three  Mile  Creek  near- 
Fort  Klamath,  Oreg.: 

description 217 

discharge 217 

Three  Rivers,  Cal. 

Kaweah  River  below: 

dexcription 192 

discharge 193 

discharge,  monthly IW 

gage  heights 193 

rating  table 194 

Kaweah  River,  North  and  South  forks, 
near: 

description 19^1, 196 

discharge 194,19.^ 

Tibbetts,  Cal. 

Goodale  Creek  near: 

description 85 

discharge 85 

Taboose  Creek  near: 

description 86 

discharge 86 

gage  heights 86 

TilUU  Creek,  California: 

description 216 

discharge 216 

Tinemaba,  C:il. 

Tinemaha  Creek  near: 

description 86 

discharge 86 

Birch  Creek  near: 

description 80 

discharge 81 

gage  heights 81 


Trinity  River  near—  Page. 

Ix>wden,  Cal.: 

description 247 

discharge 247 

Triunfo  Creek  near— 
Calabasas,  Cal.: 

description 113 

discharge 114 

dischai^e,  monthly 116 

gage  heights 114 

Tule  Lake,  California: 

precipitation 242 

Tule  Lake  near- 
Merrill,  Oreg.: 

description 238 

gage  h  eigh  ts 239 

Tule  River  near— 
Portersville,  Cal.: 

description 189 

discharge 190 

discharge,  monthly 191 

gage  heights 190 

ratingtable 191 

Tule  River,  North  and  Middle  forks,  near— 
Sf)ringville,  Cal.: 

description 191, 192 

discharge 191,192 

Tule  River,  South  Fork,  near— 
Succes.s,  Cal.: 

description 191 

discharge 191 

Tule  River  ba-vin: 

dem-rlption 189 

mi.sccllaneous  mea-Hurenients 191-192 

Tuolumne  River  at— 
Hetch  Hetchy,  Cal.: 

description 216 

discharge 216 

Lagrange.  Cal.: 

description 209-210 

discharge 210 

discharge,  monthly 212 

gage  heighte 211 

raUngtable 212 

Tuolumne  Rivt'r,  Middle  and  South  forks, 
California: 

de8cripti(.n 216, 217 

discharge 216, 217 

Tuolumne  River  basin: 

description 209 

miscellaneous  mea.su  rements 216-217 

Turlock  canal  at— 
Lagrange,  Cal.: 

description 214 

discharge 214 

gage  heights 215 

rating  tjible 215 

Tuttle  Creek  near- 
Lone  Pine,  Cal.: 

description 86 

discharge 86 

U. 

Ukiah,  Cal. 

Russian  River,  East  Fork,  near: 

description 225 

discharge 225 
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Umpqua  River,  North  Fork,  near^  Page. 

Oakcreek,  Oreg. : 

description 251 

discharge 251 

gage  hcightu 252 

Umpqua  River,  South  Fork,  near- 
Brook  way,  Orcg.: 

description 250 

diuchaige 250 

gage  heights 251 

Upper  Lake,  Cal. 

(Clover  Creek  near: 

desc^ription 176 

diHcharge 175 

Middle  Creek  near: 

description 176 

discharge 176 


V. 


Valley  Counties  Power  Company's  canal 
near— 
CenU'rville,  Cal.: 

description 133 

discharge '     133 

Van  Brimmer  ditch  near- 
Merrill.  Oreg.: 

description 247. 248 

discharge 248 

Van  Loam's  ditch  near— 
Likely,  Cal.: 

description 152 

discharge 152 

Varney  Creek  near- 
Pelican  Bay,  Oregon: 

description 247 

discharge 247 

Velocity  method  of  measuring  discharge, 

description  of 7-10 

Vertical    integration   method  of   measur- 
ing discharge,  description  of —         9 
Vertical  velocity-curve  method  of  measur- 
ing discharge,  description  of . . .         9 
Victorvllle,  Cal. 

Mohave  River  at: 

description 87 

discharge 88,90 

discharge,  monthly 90 

gage  heights 89 

Vina,  Cal. 

Deer  Creek  near: 

description 133 

discharge 133 


W. 


Waterman  Canyon  Creek  near- 
Arrowhead  Springs,  Cal.: 

description 104 

discharge 104 

Weir  method  of  measuring  discharge,  re- 
quirements of 7 

West  Twin  Creek  near- 
Arrowhead  Springs,  Cal.: 

description 104 

discharge 104 


West  Valley  Creek  near—  Pag^. 

Likely,  Cal.: 

description 140 

discharge 141.144 

discharge,  monthly 144 

gageheights 142 

Wheatland.  Cal. 

Bear  River  above: 

description 16.'i 

discharge U'J 

discharge,  monthly 1»'7 

gageheights !♦< 

ratingtable l*^ 

Wheeler  flume  near— 

Etownieville,  Cal.: 

description lU 

di>charge H  « 

Williamson  River  near— 

Klamath  Agency.  Greg.: 

description 24y 

discharge 249 

Willow  Creek  at  and  near— 

Adin,  Cal.: 

description l.Ti2 

discharge 1  tl» 

Brownell,  Cal.: 

description 24> 

discharge -!•* 

Merrill ville,  Cal.: 

description 4"^ 

di.scharge,  monthly IT 

gage  heights 46 

rating  t«ble 46 

Standish,  Cal.: 

description 47 

discrharge 47 

dischaige,  monthly 4'j 

gageheights 48 

rating  table 4^ 

Willow  Creek,  North  Fork,  California: 

description 1>T 

discharge 1>»7 

Winters,  Cal. 

Pula  Creek  at: 

I  description 182-1S3 

j  discharge \M 

gage  heights 183 

Wisteria  canal  near— 

Calexico,  Cal.: 

discharge 36 

discharge,  monthly 37 

gageheights 36,37 

Wood  River  near- 
Fort  Klamath.  Greg.: 

description 24V 

discharge 249 

Woodland,  Cal. 

Moore's  ditch  near: 

description 17ri 

discharge 17?i 

I  Y. 

Yainax,  Oreg. 

Sprague  River  near: 

I  description 247 

I  discharge 217 
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Yolo,  Cal.  Page. 

Cache  Greek  near: 

description 172 

discharge 173 

discharge,  monthly 174 

gage  heights 173 

rating  table 174 

Yosemlte  Creek  in— 

Yosemite  Valley,  California: 

description 205 

discharge 205 

discharge,  monthly 207 

gage  heights 206 

ratingtable 206 

Yosemite  Valley,  California. 

Bridal  Veil  Creek  in: 

description 209 

discharge 209 

Cascade  Creek  In: 

description 209 

discharge 209 

Merced  River  In: 

description 201 

discharge 201 

discharge,  monthly 203 

gage  heights 202 

rating  table 202 

Ribbon  Falls  Creek  in: 

description 209 

discharge 209 

TenayaCrcek  in: 

description 207 

discharge 207 

discharge,  monthly 208 

gage  heights 208 

ratingtable 208 

Yoaemite  Creek  in: 

descri  ption 205 

discharge 205 

discharge,  monthly 207 

gage  heights 206 

ratingtable 206 

Y^reka,  Cal. 

Shasta  River  near: 

description 247 

discharge 247 

Yreka   Light  and   Power    Company's 
canal  near: 

description 249 

discharge 249 

Yuba  River,  near— 

Smartsville,  Cal.: 

description 160 

discharge 161,168 


Yuba  River,  near— Continued.  Page. 

SmartsviUe,  Cal.— Continued. 

dL'icharge,  monthly 164 

gage  heights ^. 162 

Yuba  River,  East  Fork  of  North  Fork,  at— 
Downleville,  Cal.: 

description 165 

discharge 165 

Yuba  River,  Middle  Fork,  near- 
Nevada  City,  Cal.: 

description 164 

d  Lsc  harge /     1 64 

Yuba  River,  North  Fork,  at  and  near— 
Downieville,  Cal.: 

description 166 

discharge 165 

Qoodyears  bar,  California: 

description 164 

discharge 164 

!  Yuba  River,  North  Fork  of  North  Fork,  at 
and  near— 
Downleville,  Cal.: 

description 164,165 

discharge 164,165 

Sierra  City,  Cal.: 

description 166 

discharge 165 

Yuba  River,  South  Fork  of  North  Fork, 
near- 
Sierra  City,  Cal.: 

description : 165 

discharge 166 

Yuba  River  basin: 

description 159-160 

miscellaneous  mea.surements 164-165 

Yuma,  Ariz.,  canals  below,  measurements 

of 18-42 

Colorado  River  at: 

description 18 

discharge 14-16 

discharge,  monthly 16 

gage  heights 14, 15, 17 

Colorado  Valley  Pumping  and  Irrigation 
Company's  canal  at: 

description 18 

discharge 19 

Farmers'  canal  near: 

description 19 

discharge 19 

Ludy  canal  near: 

description 1 9-20 

discharge 20 

gage  heights 20 


CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-supply  Paper  No.  177.] 

The  pablications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States — folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States — folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; tlie  others  are  distributed  free.  A  circular  giving  complete  lists  can  be  had 
on  application. 

Most  of  the  above  publications  can  be  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
can  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress,  for 
distribution. 

3.  Other  copies  are  depositeil  with  the  Superintendent  of  Documents,  Washington, 
■  D.  C,  from  whom  they  can  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  thruout  the  United  States,  where  they  can  l)e  con- 
sulted by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water  stor- 
age; K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investiga- 
tions; N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

Series  P.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.  A 
report  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  Irrigation  papers.  The  following  l.s  a  list,  by  years,  of  the  publi- 
cations containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(1888-1906)  is  pubUshed  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Past  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 
1896.  Bulletin  No.  140. 

1896.  Water-supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Noe.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Noe.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-supply  Papere  Nos.  35,  36,  37,  3«,  and  39;  Twenty-first  Annual  Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47, 48, 49, 50, 51,  and  52;  Twenty-.second  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 


n  8EBIES   LIST. 

1902.  East  of  Miaedssippi  River,  Water-Supply  Papers  Nos.  82  and  83. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  86. 
1908.  East  of  Miflsissippi  River,  Water-Supply  Papers  Nos.  97  and  98. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers,  Nos.  124,  125, 126, 127, 128.  and  129. 
West  of  Miiwisfiippi  River,  Water-Supply  Papers  Nos.  130.  131, 132, 133, 134,  and  136. 

1905.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  165, 166,  167, 168, 169, 170,  and  17L 
West  of  Mi.««iasippi  River,  Water-Supply  Paj^ers  Nos.  171,  172. 173.  174,  175, 176, 177,  and  1^. 

The  Geological  Survey  and  the  Reclamation  Service  havesnbofficcs  in  different  parts  of  the  Unittil 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtiiined  on  application.    These  offices  are  located  as  follows : 

Boston,  Mass.,  6  Beacon  street;  Utlca,  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  eonrt;  Austin. 
Tex.,  University  of  Texas:  Chicago,  111.,  876  Federal  Building:  Belle  Fourche.  8.  Dak.;  Ckxiy,  Wyo.: 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake  City.  Utah;  Los  Angeles.  Cal.,  110b  Braly 
Building;  San  FrancLsco  Cal.,  432  Merchants'  Exchange  Building;  Phoenix,  Aria.;  Carlsbad,  N.  Mex.; 
El  Paso,  Tex.;  Billings,  Mont.;  Great  Falls,  Mont.;  Uazen,  Nev.;  Boise,  Idaho;  Spokane*  Wash.,  til 
Peyton  Block;  Pendleton,  Oreg. 

Correspondence  should  be  addrest  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 
October,  1906. 
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1902.  East  of  Mississippi  River,  Water-Supply  Papers  Noe.  82  and  88. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 

1903.  East  of  MiasLffiippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  MisslBslppi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers,  Nos.  124, 125. 126. 127, 128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130. 131. 132, 133, 134.  and  136. 

1905.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  165, 166, 167. 168, 169. 170,  and  171. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  171.  172, 173,  174,  175, 176. 177,  and  17R. 

The  Geological  Survey  and  the  Reclamation  Service  have  snboffices  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows : 

Ba<)ton,  Mass.,  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade;  Atlanui,  Ga.,  409  Temple  court;  Anstin. 
Tex.,  University  of  Texas;  Chicago,  111.,  876  Federal  Building:  Belle  Fourche.  S.  Dak.;  Cody,  Wyo.: 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake  City,  Utah;  Los  Angeles,  GaL,  1108  Bralr 
Building;  San  Francisco  Cal.,  432 Merchants'  Exchange  Building;  Phoenix,  Ariz.;  Carlsbad.  N.  Mex. 
£1  Paso,  Tex.;  Billings,  Mont.;  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho;  Spokane,  Wash.,  424 
Peyton  Block;  Pendleton,  Greg. 

Correspondence  shjould  be  addrest  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 
October,  1906. 
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